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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 15-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency's Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-vear records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OST! deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401. ERA is also available at authorized 
GPO Depository Libraries. (List is provided on the in- 
side back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Milton O. Whitson 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETDE: 
Canada 
Denmark 
Finland 
France Sweden 
Germany Switzerland 
Italy United Kingdom 
Japan United States 
Korea 


The Netherlands 
Norway 
Spain 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OSTI publications. 











How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. 


Report 5 (3) 
. Report number identification for report-type literature. ay \3 


. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) lita of a hydrogen and 
parentheses, if applicable). 


deuterium polarized gas target for application in storage rings]: re 

. Author(s). First 10 names in the data record are printed, (4) Progress report. Haeberli, W. Phys. vi collaboration. Waa \O 

then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by(12) 
. Author affiliation. Only first one is listed, in parentheses iS DOE Energy Research. DOE Contract FG02-88ER40438. Order 

after author(s) to which it applies. 6 Number DE89007246. Available from NTIS, PC AOS/MF A01 - 13) 
. Collaboration, if present. OSTI; GPO Dep. 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 

for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 

in brackets. Report Analytic 


. Number of pages or page range. Prices are based on * va PS 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


; : like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 
. Language of document if non-English. (8 per 
a ae ; Fizicheskij Inst.“1988. (In RusSian). In Experimental and theoretical 
. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph physics. Collection. Order Number DE89780060. Available from NTIS 
pap 9 grap (US Sales Only), PC AO3/MF AO}; INIS. 


- Sponsoring organization. (18> Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract ro waaner. SILVER !ONS/energy-level transitions; XENON !ONS/energy- 
: Seeandary ainyng mumiier; may be a conference level transitions; CORRELATIONS; D STATES; E STATES... 


number. 


: ‘ , ; : (9) 
. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-117) Investigation of air 


. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 5 
for ordering from NTIS or OSTI, as appropriate. The 


Sanitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 

"TI" prefix is valid only at OSTI. (4 (Canada). 1990 {CONF-900724-Vol.1: IndoorAir'90: Sth international 5) 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air ’90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. —— 9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 

significantly lower than that of pumping streams. 








How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite pro- 
cessing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


Energy Science and Technology Software Center 
P.O. Box 1020 
Oak Ridge, TN 37831-1020 








How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 





Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 


E 1.99: DE89007246 











Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 38 first- 
level and the 313 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 

Reserves, Geology, and 
Exploration 

Drilling, Production, and 
Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 


Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion ° 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and 
Mining 

Oil Production, Recovery, and 98 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 


Safeguards, Inspection, and 
Accountability 
Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Regulation and Licensing 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE’s 


data systems. Categories and definitions for the complete set of six-digit numbers are given in ETDE/PUB--1-R2, /nternational Energy: Subject 
Categories and Scope. 


vi 





SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 
Resources and Availability 
Site Geology and 
Meteorology 
Plant Design and Operation 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power 
Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 





Geothermal Data and 
Theory 

Health and Safety 

Waste Management 


TIDAL AND WAVE 

POWER 

Resources and Availability 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Tidal Power Plants 

Wave Energy Converters 

Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 

Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER 

REACTORS AND 

ASSOCIATED PLANTS 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, 
Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, 
Nonbreeding, Graphite 
Moderated 

Power Reactors, 
Nonbreeding, 
Otherwise Moderated 
or Unmoderated 

Power Reactors, Breeding 

Power Reactors, Mobile, 
Propulsion, Package, and 
Transportable 


Regulation and Licensing 
Economics 
Process Heat Reactors 


NUCLEAR REACTOR 

TECHNOLOGY 

Theory and Calculation 

Components and 
Accessories 

Fuel Elements 

Control Systems 

Environmental Aspects 

Research, Test, Training, 
Production, Irradiation, 
Materials Testing Reactors 

Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and 
Distribution 

Power Transmission Lines 
and Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 








Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic 
Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources 
and Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and 
Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 

SYSTEMS 

Internal Combustion 
Engines 

External Combustion 
Engines 

Electric-Powered Systems 

Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 

Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 

Metals and Alloys 

Ceramics, Cermets, and 
Refractories 

Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, and 
High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron 
Devices and Circuits 

Nuclear Explosions 


PARTICLE ACCELERATORS ” 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 57 
Radiation Instrumentation 01 
Radiation Effects on 
Instrument Components, 58 
Instruments, or Electronic 
Systems 66 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and 
Meteorological 
Instrumentation 
Miscellaneous 
Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NATIONAL 

DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 





Strategic Defense Initiative 
Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 
Behavioral Biology 
Biochemistry 
Cytology 
Genetics 
Metabolism 
Medicine 
Microbiology 
Morphology 
Pathology 
Physiological Systems 
Public Health 
Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental 
Pollutant Effects 


HEALTH AND SAFETY 
Real Accidents 


GEOSCIENCES 


PHYSICS 

General Physics 

Classical and Quantum 
Mechanics 

Techniques of General Use 
in Physics 

Cryogenics 

Particle Beam Production 
and Handling; Targets 

Other Aspects of Physical 
Science 

Physics of Elementary 
Particles and Fields 

General Theory of Particles 
and Fields 

Specific Theories and 
Interaction Models; 
Particle Systematics 

Specific Interactions, 
Decays and Processes 








Properties of Specific 
Particles and Resonances 

Nuclear Physics 

Nuclear Structure 

Radioactivity and 
Electromagnetic 
Transitions (Excluding 
Fission) 

Nuclear Reactions and 
Scattering, General 

Specific Nuclear Reactions 
and Scattering 

Nuclear Mass Ranges 

Radiation Physics 

Atomic and Molecular 
Physics 

Theory of Electronic 
Structure of Atoms and 
Molecules 

Spectra of Atoms and 
Molecules and Their 
Interactions with Photons 

Collision Phenomena 


Experimentally Derived 
Information on Atomic 
and Molecular 
Properties 
Special Atoms and Molecules 
Physics of Condensed 
Matter 
Nuclear Techniques in 
Condensed Matter Physics 
Solid-State Plasma 
Interactions Between Beams 
and Condensed Matter 
Quantum Physics Aspects of 
Condensed Matter 
Superconductivity 
Superfluidity 
Other Topics in Quantum 
Fluids and Solids 
Direct Energy Conversion 


PLASMA PHYSICS AND 

FUSION 

Plasma Physics and Fusion 
Research 

Fusion Technology 


GENERAL 

AND MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 


Alphabetical Listing of Categories 


ADVANCED 42 
PROPULSION 54 
SYSTEMS 

ARMS CONTROL 20 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND 
PEAT 

DIRECT ENERGY 
CONVERSION 

ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 





ENGINEERING 
ENVIRONMENTAL 
SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND 
RADIATION SOURCE 
TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 
WEAPONRY, AND 
NATIONAL DEFENSE 


03 NATURAL GAS 
05 NUCLEAR FUELS 
21 NUCLEAR POWER 
REACTORS AND 
ASSOCIATED PLANTS 
NUCLEAR POWER 
TECHNOLOGY 
OIL SHALES AND TAR 
SANDS 
PARTICLE ACCELERATORS 
PETROLEUM 
PHYSICS 
PLASMA PHYSICS AND 
FUSION 
POWER TRANSMISSION 
AND DISTRIBUTION 
SOLAR ENERGY 
SYNTHETIC FUELS 
TIDAL AND WAVE POWER 
WIND ENERGY 











Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


34709 (DOE/FE/61679-T14) Coal sector profile. ICF Re- 
sources, Inc., Fairfax, VA (United States). 5 Jun 1990. 84p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC01-88FE61679. Order Number DE93041321. Source: 
OSTI; NTIS; GPO Dep. 

Coal is our largest domestic energy resource with recoverable 
reserves estimated at 268 billion short tons or 5.896 quads Btu 
equivalent. This is approximately 95 percent of US fossil energy re- 
sources. It is relatively inexpensive to mine, and on a per Btu basis 
it is generally much less costly to produce than other energy 
sources. Its chief drawbacks are the environmental, health and 
safety concerns that must be addressed in its production and con- 
sumption. Historically, coal has played a major role in US energy 
markets. Coal fueled the railroads, heated the homes, powered the 
factories. and provided the raw materials for steel-making. In 1920, 
coal supplied over three times the amount of energy of oil, gas, 
and hydro combined. From 1920 until the mid 1970s, coal produc- 
tion remained fairly constant at 400 to 600 million short tons a 
year. Rapid increases in overall energy demands, which began 
during and after World War I! were mostly met by oil and gas. By 
the mid 1940s, coal represented only half of total energy consump- 
tion in the US. In fact, post-war coal production, which had risen in 
support of the war effort and the postwar Marshall plan, decreased 
approximately 25 percent between 1945 and 1960. Coal demand 
in the post-war era up until the 1970s was characterized by in- 
creasing coal use by the electric utilities but decreasing coal use in 
many other markets (e.g., rail transportation). The oil price shocks 
of the 1970s, combined with natural gas shortages and problems 
with nuclear power, returned coal to a position of prominence. The 
greatly expanded use of coal was seen as a key building block in 
US energy strategies of the 1970s. Coal production increased from 
613 million short tons per year in 1970 to 950 million short tons in 
1988, up over 50 percent. 


0103 Preparation 


Refer also to citation(s) 34799, 34839 


34710 (CONF-920736-, pp. 1-8) Pelletizing/reslurrying as a 
means of distributing and firing clean coal. Conkle, H.N. (Bat- 
telle Memorial Inst., Columbus, OH (US)); Raghavan, J.K.; Jha, 
M.C.; Smith, F.J. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1992]. DOE Contract AC22-90PC90166. From 
8. coal preparation, utilization, and environmental control confer- 
ence; Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The Pittsburgh Energy Technology Center (PETC) is supporting 
the development of processes that can produce beneficiated coal 
products having significantly reduced levels of ash and pyritic sul- 
fur. A coordinated effort has been made to develop systems for 
transporting, handling, and storing these products. A number of 
physical coal cleaning processes yield wet filter cake, which is 
intractable to handling and is susceptible to freezing conditions dur- 
ing transport and storage. Therefore, alternative product forms 
have been considered to facilitate the storage and movement of 
beneficiated coals. One such form is the pellet, which is a candi- 
date for transport and handling in equipment of conventional 
design. For maximum viability, pellets should be formulated for 
easy conversion at the point of use to a form preferred for the 
specific application. The need to find an efficient and economic so- 
lution to the storage, handling, and transportation problem was the 
basis for the DOE contract with Battelle. Battelle proposed to con- 
vert the wet filter cake into low moisture coal pellets which could 
be transported, stored, and handled like lump coal then converted 
into a coal water fuel (CWF) at the point of use; this is referred to 


as the pellet/CWF approach. It provided an alternative to the direct 
CWF approach where the filter cake is converted at the prepara- 
tion plant site into a slurry, then the coal is transported, stored, 
handled and utilized as a CWF. This paper provides a summary of 
results obtained during the program. Included are results from pel- 
letization, slurry preparation, storage, handling, and transportation 
tests, and an analysis of the costs to prepare pellets and slurry 
from the pellets. The pelle”VCWF approach is illustrated along with 
the conventional direct CWF production, transportation, handling, 
and storage approach. 5 refs., 2 figs., 4 tabs. 


34711 (CONF-920736—, pp. 9-16) Mulled Coal — a new fuel 
form. Davis, B.E. (Energy International Corp., Pittsburgh, PA (US)); 
Henry, R.M.; Gall, W. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). [1992]. From 8. coal preparation, utilization, 
and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

Energy International Corporation is developing a technology for 
converting wet coal fines into a granular material which can be 
readily handled, stored, and combusted in conventional systems. 
The initial work was completed under a contract with the Pittsburgh 
Energy Technology Center of the US Department of Energy. The 
solid material can either be mixed with coarser coal for further pro- 
cessing or it can be combusted directly. The Mulled Coal has 
combustion properties similar to Coal Water Fuels of the same wa- 
ter content. This paper describes the preparation and testing of ton 
quantities of Mulled Coal. 6 figs., 2 tabs. 


34712 (CONF-920736-—, pp. 332-339) Results of combustion 
and emissions tests of US coals and briquetted coal/sorbent 
tuels in underfeed stokers. Freeman, M.C. (Pittsburgh Energy 
Technology Center, PA (US)); Pennline, H.W.; Joubert, J.I.; Vore, 
P.A.; Kuzior, L. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

This in-house PETC research project seeks to evaluate tradi- 
tional stoker coals and reconstituted coal-based fuels in actual 
small-scale furnaces under realistic operating conditions. These 
characterizations are needed to assess present emissions and po- 
tential emissions controls with stoker technology. At present, there 
is significant interest in agglomerating the by-product fines (14-28 
mesh) from conventional coal-cleaning operations. This potential 
would be greatly magnified in the event of the commercialization of 
advanced coal cleaning processes, which produce much finer 
(—325 mesh) material. While reconstitution efforts have been typi- 
cally aimed at utility applications, the stoker market could provide 
early penetration for such fuels based oil on the cost premiums 
(approximately $2-7/ton) charged for stoker-sized versus utility- 
sized coals. To minimize fuel fabrication costs, underfeed stoker 
units were selected based on their commercial availability at low 
thermal inputs. It was felt that the most important combustior/ 
emissions experimental results would be generally transferrable to 
the travelling-grate and spreader stokers more commonly found in 
large commercial/industrial boilers. This assumption was based on 
the bulk of the existing stoker literature. A 225,000 Btu/hr (input) 
residential warm-air furnace (WAF) was obtained (Will-Burt Com- 
pany) to perform the emissions evaluations. Under continuous 
operation, the WAF requires about 120 Ib of fuel per day. The 
WAF was modified to provide accurate flue gas flow and emissions 
data under realistic furnace operation. A figure presents a flow 
schematic of the WAF test facility. System details have been given 
elsewhere. 7 refs., 9 figs., 1 tab. 


34713 (CONF-920736-, pp. 404-411) Surface electrochem- 
cal control for fine coal and pyrite separation. Wadsworth, M.E.; 
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Zhu, X.; Li, J.; Zhong, T.; Hu, W.; Bodily, D.M. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1992]. DOE Con- 
tract AC22-89PC89758. From 8. coal preparation, utilization, and 
environmental contro! conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The overall objective of this research is development of quantita- 
tive fundamental information related to premium coal production. 
The study is focused on the characterization of the surface electro- 
chemical properties of coal pyrite to ascertain the possibility for 
advanced coal benefication processing. Further, electrochemical 
modification and control of coal/coal pyrite surfaces are to be ap- 
plied to flotation practice. 6 refs., 12 figs., 1 tab. 


34714 (CONF-920736-, pp. 420-427) Selective flotation of 
fossil resins from western coals. Miller, J.D. (Univ. of Utah, Salt 
Lake City (US)); Jensen, G.F.; Yu, Q.; Ye, Y. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1992]. DOE Con- 
tract AC22-90PC90178. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

Selective resinite flotation from Wasatch Plateau coal can be 
achieved by pH control. It has been shown from laboratory tests 
that a high grade resin concentrate (>70%) with an excellent re- 
covery (>90%) can be obtained by single-stage flotation at pH 12 
and above from a feed containing only 7.2% resin. The selective 
resinite flotation at high pH has been explained by (1) the disper- 
sion of resinite and coal particles in suspension, and (2) selective 
depression of coal particles due to enhanced calcium adsorption by 
coal particles at higher pH values. The critical pH (degree of alka- 
linity) to obtain selective flotation has been found to be strongly 
dependent on the resinous coal sample and its history/surface 
properties. The results from pilot-plant testing of two Utah resinous 
coal samples (CO-OP Mines and UP&L Mines) as operated by Ad- 
vanced Processing Technologies, Inc. have demonstrated the 
success of this new flotation technology for the future development 
of a fossil resin industry in the western US — selective resinite 
flotation by pH control. It is clear from the pilot-plant test results 
that the higher the flotation pH, the higher the concentrate grade 
(Y%resin), and the lower the flotation recovery. When the solids 
concentration increases, the overall flotation recovery of the fossil 
resin also increases. The cleaner concentrate grade, however, 
decreases. This indicates that the froth stability and transport char- 
acteristics have a significant role on selective fossil resin flotation. 
Overall, the pilot-plant proof-of-concept testing of the selective resi- 
nite flotation technology has demonstrated that technically, the new 
flotation technologies discovered at the University of Utah and im- 
proved upon by Advanced Processing Technologies, Inc. provide a 
highly efficient means to selectively recover fossil resin from coal. 


34715 (CONF-920736-, pp. 428-435) Testing of large- 
diameter air-sparged hydrocyclones for fine coal flotation at 
the Homer City Coal Preparation Plant. Ye Yi (Advanced 
Processing Technologies, Inc., Salt Lake City, UT (US)); Gopalakr- 
ishnan, S.; Miller, J.D. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1992]. From 8. coal preparation, uti- 
lization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

During the past decade, air-sparged hydrocyclone (ASH) tech- 
nology has been developed at the pilot-plant level for the fast and 
efficient flotation of fine particles. The specific capacity of the ASH 
unit is 100 to 600 tons per day per cubic foot of cell volume com- 
pared with only 1 to 2 tons per day per cubic foot of cell volume for 
conventional flotation m2chines and flotation columns. Many min- 
eral commodities have becn shown to be effectively floated and 
separated from gangue minerals by flotation with the air-sparged 
hydrocyclone. A number of coals from various parts of the United 
States and Canada have been tested at the pilot-plant level, and 
many of these coals have been successfully processed with the 
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high-capacity ASH system. Recently, Advanced Processing Tech- 
nologies, Inc. (APT) has made further developments in both design 
and control for ASH flotation technology and is conducting an 
in-plant large-scale testing program at the Homer City Coal Prepa- 
ration Plant. The research and development effort is supported by 
DOE under a SBIR Phase 2 program and is designed to obtain 
scale-up information from data collected with the 2-inch ASH-2C 
(capacity 20 gpm), 6-inch ASH-6C (capacity 200 gpm), and 15-inch 
ASH-15C (capacity 1,000 gpm). In this regard, certain design and 
operating variables are being studied to establish scale-up condi- 
tions. These variables include ratio of overflow opening area to 
underflow opening area; ratio of air flowrate to slurry flowrate; ratio 
of wash water flowrate to slurry flowrate; ratio of length to diame- 
ter; reagent level, etc. It is anticipated that the successful scale-up 
and demonstration of large-diameter ASH units during in-plant test- 
ing will lead to the eventual commercial utilization of the ASH 
flotation technology by the coal industry. 11 refs., 5 figs. 


34716 (CONF-920736-, pp. 436-445) Enhancement of col- 
umn flotation. Buttermore, W.H. (Ames Lab., IA (US)); Birlingmair, 
D.H.; Slomka, B.J.; Enustun, B.V.; Dawson, M.R.; Pollard, J.L. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract W-7405-ENG-82. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. in Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

This project seeks to improve the effectiveness and reduce the 
cost of column floatation by novel means including the application 
of sonic energy, the use of more sophisticated column controls, 
and the investigation of new configurations of column components. 
Specific objectives are to increase the recovery of combustion 
product, while improving the rejection of pyrite and ash-forming 
minerals. 2 refs., 3 figs., 4 tabs. 


34717 (CONF-920736-, pp. 446-453) Development of the 


selective hydrophobic coagulation process. Yoon, R.H. (Virginia 


Polytechnic Inst. and State Univ., Blacksburg (US)); Luttrell, G.H. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract AC22-90PC90174. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 
Fundamental studies conducted at Virginia Tech have shown that 
hydrophobic surfaces exhibit a strong attractive interaction energy 
not accounted for by classical DLVO theory. This attractive energy 
has been used as the basis for the development of a novel coal 
cleaning process called Selective Hydrophobic Coagulation (SHC). 
In this process, hydrophobic coal particles are allowed to selec- 
tively coagulate, while hydrophilic particles of mineral matter are 
dispersed using simple pH control. The coal coagula are then re- 
covered by using a suitable technique, such as screening or 
sedimentation. Since the driving force for the coagulation is the hy- 
drophobic force inherent to the coal, no oily agglomerant or 
flocculant is required. Work conducted at Virginia Tech has demon- 
strated that this process can be used to produce premium coal 
fuels containing less than 1-2% ash and little pyritic sulfur. The 
objectives of this project during this reporting period were (i) to de- 
termine the parameters for estimating the attractive hydrophobic 
force which is the driving force of the SHC process, (ii) to determine 
coagula size distribution using an in-situ technique, (iii) to study 
methods of increasing settling rate of the coal coagula, and (iv) to 
compare the results obtained with the SHC process with those ob- 
tained with conventional oil agglomeration process. 8 refs., 9 figs. 


34718 (CONF-920736-, pp. 454-461) Oll agglomeration of 
low-rank coals. Musich, M.A. (Univ. of North Dakota, Grand Forks 
(US)); DeWall, R.A.; Timpe, R.C. USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States). [1992]. DOE Contract 
FC21-86MC10637. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 





The Energy and Environmental Research Center (EERC) has 
developed a successful method of oil agglomeration of low-rank 
coals (LRCs). The process produces a low ash, low moisture uni- 
form agglomerate with structural integrity needed for storage and 
handling. The current phase of the agglomeration study involved a 
detailed look at the components of the process. Several different 
analytical techniques have been investigated over the past year at 
the EERC to enhance characterization of the agglomerating oils 
and agglomerates. Several acids were evaluated for effectiveness 
at reducing the inorganic content of a North Dakota lignite prior to 
agglomeration. Inorganic reduction was correlated against acid so- 
lution strength, and acid consumption was determined by titrimetric 
methods. The acid consumption was used to determine the coal- 
cleaning cost. Additional coal- and petroleum-derived oils were 
assessed as agglomerants using standard agglomeration 
techniques. High-shear mixing and additives were studied as ag- 
glomeration aids for oils that cannot effect agglomeration under 
normal low-shear conditions. The agglomerating oils were analyzed 
for oxygen and polar/aromatic/aliphatic content, as these character- 
istics were presumed to correlate with the agglomerating ability of 
oils. Methods were evaluated to determine oil and water content of 
agglomerates and wastewater, and the analyses were used to cal- 
culate mass balances for oil, water, and solids. Additional areas 
investigated, but not discussed herein, were agglomerate deoiling 
for oil recycle or oil upgrading. Also, carrier solvents were investi- 
gated as bridging liquids to reduce the volume of agglomerating oil. 
Methods were assessed for recovering agglomerating oil from the 
wastewater. 3 refs., 1 fig., 8 tabs. 


34719 (CONF-920736-—, pp. 463-470) Engineering develop- 
ment of selective agglomeration technology. Ignasiak, L.; 
Pawlak, W.; Humphris, D.; Moro, D.; Ghosh, A.; Moore, D.; Corser, 
M.; Henshaw, W.; Logan, C. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1992]. DOE Contract 
AC22-89PC88879. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

As a part of DOE’s Acid Rain Control Initiative, Southern Com- 
pany Services signed a 42-month contract in April 1989 with 
DOE-PETC for generic engineering development of an advanced 
physical fine coal cleaning technology known as selective agglom- 
eration. This technology offers the potential for significantly higher 
pyritic sulfur removal (over 85%) than conventional coal cleaning 
(30-50%) while maintaining high Btu recovery (85% and over). En- 
gineering development includes bench-scale process development, 
component development, adaptation or modification of existing unit 
operations, proof-of-concept (POC) module design, fabrication, 
testing, and evaluation, and conceptual design of a commercial fa- 
cility. The information obtained during POC operation will result in 
a technical and economic design base that can support construc- 
tion and operation of a small commercial plant. The major goals of 
this research are to develop selective agglomeration technology to 
achieve 85% pyritic sulfur removal (PSR) at Btu recoveries of more 
than 85% based on run-of-mine quality. This objective will be ac- 
complished in two phases — Phase 1: bench-scale and component 
development, and Phase 2: POC module operation and conceptual 
design of a commercial plant. Phase 1 of the project was com- 
pleted during 1991, and Phase 2 work is currently underway. The 
main focus of the project at the present time is to demonstrate the 
technology at the POC scale of 2-t/h. The POC module has been 
modified to handle the process selected on the basis of Phase 1 
experimental work, and test plans have been developed. POC test- 
ing is underway and preliminary results are becoming available. 
The status of Phase 2 project work is reviewed in this paper, and a 
summary of Phase 1 activities is provided. 1 fig., 4 tabs. 


34720 (CONF-920736-, pp. 471-478) Evaluation, engineer- 
ing and development of advanced cyclone processes. Durney, 
T. (Coal Technology Corp., Bristol, VA (US)); Chang Im; Suardini, 
P.; Laurilla, M.; Ferris, D.; Harrison, K.; Devernoe, A.; Walker, M. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract AC22-90PC90177. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 


01 COAL, LIGNITE, AND PEAT 
0103 Preparation 


(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

This research and development project has an objective to 
develop a cost effective coal cleaning process in order to help in- 
dustry meet the 1990 Clean Air Act Regulations. Specific goals are 
to develop a cycloning technology to beneficiate coal to a level ap- 
proaching 85% pyritic sulfur rejection while recovering 85% of the 
parent coal’s heating value. A clean coal ash content of less than 
6% and a moisture content of less than 30% for both clean coal 
and refuse are targeted. The type of process contemplated for this 
project is a physical gravimetric based cleaning process which 
removes ash bearing mineral matter and pyritic but not organic sul- 
fur. Since the sulfur in some coals is largely pyritic, physical 
beneficiation is viewed as a near term cost effective means of pro- 
ducing an environmentally acceptable fuel or as a means to reduce 
the need and costs of more expensive control technologies. 4 figs. 


34721 (CCNF-926736-, pp. 479-486) Simulation of ad- 
vanced coal cleaning technologies with ASPEN PLUS™, 
Gallier, P.W.; Osias, M.M.; Zebula, C.E.; Harrison, K.; Arnold, B.J. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract AC22-89PC89908. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 
The objective of this program is to perform “Engineering Design 
and Analysis of Advanced Physical Fine Coal Cleaning Technolo- 
gies.” The major goal of this work is to provide the simulation tools 
for modeling both conventional and advanced coal cleaning tech- 
nologies. This effort is part of a major research initiative by the US 
Department of Energy/Pittsburgh Energy Technology Center (DOE/ 
PETC) aimed at advancing three advanced coal cleaning technolo- 
gies — heavy-liquid cycloning, selective agglomeration, and 
advanced froth flotation through the proof-of-concept level. The 
commercially available ASPEN PLUS process simulator is being 
extended to model these advanced coal cleaning processes along 
with conventional coarse coal cleaning processes. 3 figs., 3 tabs. 


34722 (CONF-920736-—, pp. 487-494) Dewatering studies of 
fine clean coal. Groppo, J.G. (Center for Applied Energy 
Research, Lexington, KY (US)); Khandrika, S.M.; Parekh, B.K. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Vacuum filtration of fine (ds9~21 ym) froth floated coal was in- 
vestigated using batch and continuous filtration techniques. It was 
determined that the electrokinetic behavior of the coal could be 
manipulated using metal ions (CU** or Al**) to produce iso-electric 
points (IEP’s) at the pH’s corresponding to the pH of formation of 
metal hydroxides and the IEP of the metal hydroxides. Lower cake 
moistures were achieved near the IEP which is attributed to ag- 
glomeration of fine particulates. Evidence of synergism between 
metal hydroxy species and surfactants was exhibited producing 
significantly lower cake moistures attributed to minimization of the 
forces responsible for retaining moisture in the capillary structure of 
the filter cake (capillary rise). 7 refs., 7 figs. 


34723 (CONF-920736-, pp. 495-500) An update on the sta- 
tus of PETC’s CPPRF. Maronde, C.P. (Pittsburgh Energy 
Technology Center, PA (US)); Makovsky, L.E.; Killmeyer, R.P. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The goal of the Department of Energy's (DOE) Coal Preparation 
Program is to provide industry with the scientific and engineering 
knowledge base to produce economically competitive and environ- 
mentally acceptable clean coal products. To assist the coal industry 
in this pursuit, the Coal Preparation Division at DOE's Pittsburgh 
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Energy Technology Center (PETC) has recently completed upgrad- 
ing its Process Research Facility (PRF). The PRF is a 100-500 
pound/hour, state-of-the-art, continuous, bench-scale test facility for 
emerging coal preparation equipment and technologies, with the 
capacity to preclean up to 2,700 pounds per hour. Currently, sev- 
eral projects/activities are being initiated in the PRF. This paper 
presents an overview of the status of the work being conducted in 
the PRF and some of the projects planned for installation and test- 
ing in the facility. 3 refs., 1 fig. 


34724 (CONF-920736-, pp. 501-508) A novel technique for 
evaluating cleaned fine and ultrafine coal. Crelling, J.C. (South- 
ern Illinois Univ., Carbondale (US)); Hippo, E.J. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1992]. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

As a standard industrial practice all commercially cleaned coals 
are evaluated by washability analysis to predict their cleaning po- 
tential. The results of this analysis are so important that coal 
washability is a major factor in deciding to purchase and develop 
coal holdings. However, washability analysis are at present limited 
to coal particle sizes of greater than -28 mesh (0.6 mm). Coal par- 
ticles smaller than this limit do not separate well in the standard 
float-sink process used in the washability tests. The increasing de- 
mand for cleaner coals requires that coals be crushed to fine (-100 
mesh - 0.15 mm) and ultrafine (-325 mesh - 0.045 mm) sizes to 
liberte more of the fine-grained mineral matter including pyrite. 
However, such small coal particles can not be analyzed in the 
standard washability analysis. The purpose of this study is to de- 
velop a washability analysis system for fine and ultrafine coal 
particles using Density Gradient Centrifugation (DGC) and Thermal 
Gravimetric Analysis (TGA) techniques. 


34725 (CONF-920736-, pp. 509-514) Mass spectral study of 
organic sulfur in the polymeric matrix of coal. Burroughs, J.A. 


(Univ. of Illinois, Chicago (US)); Cadre, B.M.; Hanley, L. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1992]. 
DOE Contract FG22-91PC91334. From 8. coal preparation, utiliza- 
tion, and environmental control conference; Pittsburgh, PA (United 


States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

A laser desorption ion trap mass spectrometer has been devel- 
oped for the determination of the chemical structure of organically 
bound sulfur in the polymeric matrix of coal. The operation of this 
instrument is described in detail and mass spectra demonstrating 
its use to detect molecular ions up to 650 amu are shown. Addi- 
tionally, mass selective trapping of ions is demonstrated as a 
prelude to future experiments involving collision induced dissocia- 
tion as a means of determining chemical structure. Finally, a 
preliminary mass spectrum of THF extracts from a Herrin No. 6 
coal sample is shown which contains low molecular weight frag- 
ments in the 60 to 250 amu region. 18 refs., 4 figs. 


34726 (DOE/PC/88879-T4) Engineering development of se- 
lective agglomeration: Executive summary: Final report. Praxis 
Engineers, Inc., Milpitas, CA (United States): Southern Co. Ser- 
vices, Inc., Birmingham, AL (United States). Apr 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). DOE Con- 
tract AC22-89PC88879. Order Number DE93040523. Source: 
OSTI; NTIS; GPO Dep. 

Project performance targets for the selective agglomeration pro- 
cess were to achieve 85% or greater Btu recovery at 85% or 
greater pyritic sulfur rejection (PSR) on a run-of-mine (ROM) coal 
basis, while producing a final clean-coal product with an ash con- 
tent of 6% or less which is handleable by conventional coal 
handling systems. Engineering development of selective agglomer- 
ation included: (1) Batch and continuous bench-scale precess 
development testing; (2) Continuous pilot-scale (3-t/h) component 
development testing to evaluate the adaptation and/or modification 
of existing unit operations for selective agglomeration; (3) Continu- 
ous pilot-scale (2-t/h) POC testing to optimize the selective 
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agglomeration process and demonstrate precess reliability; (4) 
Vendor testing to evaluate pelletization and thermal drying pre- 
cesses as applied to selective agglomeration; (5) Conceptual 
design of a commercial-scale (200-V/h) selective agglomeration fa- 
cility; (6) Economic analysis of the selective agglomeration precess 
at a commercial (200-t/h) scale. The information obtained from the 
various modes of testing and analysis, particularly POC operations, 
resulted in a technical and economic design base sufficient to sup- 
port construction and operation of a commercial plant. 


34727 (DOE/PC/88879-T5) Engineering development of se- 
lective agglomeration: Site closeout report. Southern Electric 
International, Inc., Wilsonville, AL (United States). Apr 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States); Electric 
Power Research Inst., Palo Alto, CA (United States). DOE Con- 
tract AC22-89PC88879. Order Number DE93040524. Source: 
OSTI; NTIS; GPO Dep. 

The Selective Agglomeration POC facility consisted of a coal 
crushing and grinding circuit, followed by an agglomeration circuit 
and product dewatering. (A plot plan of the facility is shown in Fig- 
ure 1-2.) The coal crushing and grinding system consisted of a 
hammermill coal crusher, weigh-belt feeder, two bail mills (primary 
and secondary), and necessary hoppers, pumps, and conveyors. 
The mills were capable of providing coal over a range of grinds 
from a dso of 125 to 25 microns. Slurry discharged from the ball 
mills was pumped to the agglomeration circuit. The agglomeration 
circuit began with a high-shear mixer, where diesel was added to 
the slurry to begin the formation of microagglomerates. The high- 
shear mixer was followed by two stages of conventional flotation 
cells for microagglomerate recovery. The second-stage-flotation- 
cell product was pumped to either a rotary-drum vacuum filter or a 
high-G centrifuge for dewatering. The dewatered product was then 
convoyed to the product pad from which dump trucks were used to 
transfer it to the utility plant located next to the facility. Plant tail- 
ings were pumped to the water clarifier for thickening and then 
dewatered in plate-and-frame filter presses. These dewatered tail- 
ings were also removed to the utility via dump truck. Clarified water 
(thickener overflow) was recycled to the process via a head tank. 


34728 (DOE/PC/888739-T6) Engineering development of se- 
lective agglomeration: Final report. Praxis Engineers, Inc., 
Milpitas, CA (United States); Southern Electric International, Inc., 
Wilsonville, AL (United States); Southern Co. Services, Inc., Birm- 
ingham, AL (United States). Apr 1993. 272p. Sponsored by 
USDOE, Washington, DC (United States); Electric Power Research 
Inst., Palo Alto, CA (United States). DOE Contract AC22- 
89PC88879. Order Number DE93040646. Source: OSTI; NTIS; 
GPO Dep. 

This report presents the findings of the project entitled “Engineer- 
ing Development of Selective Agglomeration.” The purpose is to 
develop selective agglomeration technology to a commercially ac- 
ceptable level by 1993. Engineering development included 
bench-scale process development, component development adap- 
tation or modification of existing unit operations, proof-of-concept 
(POC) module design, fabrication, testing, data evaluation, and 
conceptual design of a commercial facility. The information ob- 
tained during POC operation resulted in a technical and economic 
design base sufficient to support construction and operation of a 
commercial plant. Throughout this project performance targets for 
the engineering development of selective agglomeration process 
were to achieve 85% or greater Btu recovery at 85% or greater 
pyritic sulfur rejection (PSR). Additional objectives included produc- 
ing a final clean-coal product with an ash content of 6% or less 
which is suitable for conventional coal handling systems. The se- 
lective agglomeration process, as applied to coal cleaning, is 
based on differences in the surface chemistry of coal and its asso- 
ciated impurities. Coal particles are hydrophobic (i.e., repel water) 
while the majority of its impurities are hydrophilic (i.e., stabilized in 
water). During selective agglomeration, a liquid (the agglomerant) 
that is immiscible with water is introduced into a coal-water slurry 
and agitated to disperse it in the slurry, thereby allowing it to come 
into contact with all particles in the slurry. The coal particles, due 
to their hydrophobic nature, are attracted to the agglomerant 
phase. The hydrophilic mineral impurities remain in the water 





phase. Continued agitation of the agglomerant-coated coal parti- 
cles causes them to coalesce to form agglomerates. Once the 
agglomerates are formed, they are separated from the mineral 
matter-bearing aqueous phase by subsequent processing steps. 


34729 (DOE/PC/90167-T10) Mulled coal: A beneficiated 
coal form for use as a fuel or fuel intermediate: Phase 3, Final 
report. Energy International Corp., Pittsburgh, PA (United States). 
Aug 1993. 44p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-90PC90167. Order Number 
DE93041136. Source: OSTI; NTIS; GPO Dep. 

Energy International Corporation (Ei) was awarded a contract to 
evaluate a new concept for utilization of the fine coal wetcake pro- 
duced by many of the physical beneficiation processes now under 
development. El proposed development of a stabilized wetcake 
with properties that would facilitate storage, handling, transport, and 
subsequent conversion of the material into Coal-Water Fuel (CWF) 
at the point of use. The effort was performed in three phases. 
Phase | established the technical feasibility of stabilizing the fine 
coal “wetcake” in a form that can be readily handled and converted 
into a desired fuel form at the combustion site. The preferred form 
of stabilized “wetcake” was a granular free flowing material with the 
moisture encapsulated with the fine coal particles. The product was 
termed Mulled Coal. Phase | results indicated that the Mulled Coal 
was not only suitable as a CWF intermediate, but also had poten- 
tial as a solid fuel. Phase Il demonstrated the utilization of the 
Mulled Coal process to store and move fine coal products as a sta- 
ble “wetcake.” Tasks in this phase tested components of the 
various systems required for storage, handling and combustion of 
the fine coals. Phase III expanded the technology by: 1. Evaluating 
Mulled Coal from representative coals from all producing regions in 
the US. 2. Development of bench-scale tests. 3. Design, construc- 
tion, and operation of a 1 ton/hr continuous processing unit. 4. 
Evaluation of the effects of beneficiation. and 5. Developing an es- 
timate of capital and operating costs for commercial units. 


34730 (DOE/PC/91290-T7) Non-intrusive measurement of 
particle charge: Electrostatic dry coal cleaning: Technical 
progress report No. 8, April 1, 1993—June 30, 1993. Kentucky 
Univ., Lexington, KY (United States). Center for Applied Energy 
Research. [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91290. Order Number 
DE93041238. Source: OSTI; NTIS; GPO Dep. 

As we reported in the Technical Progress Report No. 7, there 
are surges of electric current in the charging loop during triboelec- 
trification of all particles. A high speed data acquisition and 
analysis system was developed to monitor and record the current 
pattern. There is no known report on such charge-discharge surges 
in the literature. The mechanism for it is yet to be understood. The 
on-line computerized electric current measurement also leads to an 
observation of charging effects as a function of particle feeding 
rate. It is shown that feed rate greatly alters particle charge. Such 
an effect is mostly overlooked by researchers and it could have a 
important role in process design where the feed rate would be 
maximized. The initial results for coal and mineral particles demon- 
strated that the average charge was lower when the feed rate was 
increased. Further investigation is scheduled to identify potential 
controlling factors, eg, the solid volume fraction and particle num- 
ber density could be important process factors. The study of 
charging velocity and particle size was continued. It was found that 
particle charge was linearly dependent on the charging velocity for 
all samples investigated. However, the slope of this linear depen- 
dence varied for particles having different diameters. In addition, 
the charge-velocity relationships were dependent on feeding rates. 
Hence, the data discussed below include these interrelationships. 


34731 (DOE/PC/92205-T3) Bench-scale testing of the 
Multi-Gravity separator in combination with Microcel: Third 
quarterly report, April 1, 1993—June 30, 1993. Virginia Center for 
Coal and Minerals Processing, Blacksburg, VA (United States); 
Roberts and Schaefer Co., Salt Lake City, UT (United States); 
Consolidation Coal Co., Library, PA (United States); Kerr-McGee 
Coal Corp., Oklahoma City, OK (United States); Carpco, Inc. 
(United States). 30 Jul 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC22-92PC92205. Order 
Number DE93041266. Source: OSTI; NTIS; GPO Dep. 
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The primary objective of the proposed work is to design, install, 
and operate an advanced fine coal processing circuit combining 
the Microcel and Multi-Gravity-Separator (MGS) technologies. Both 
of these processes have specific advantages as stand-alone units. 
For example, the Microcel column effectively removes ash-bearing 
mineral matter, while the MGS efficiently removes coal-pyrite com- 
posites. By combining both unit operations into a single processing 
circuit, synergistic advantages can be gained. As a result, this cir- 
cuit arrangement has the potential to improve coal quality beyond 
that achieved using the individual technologies. Work this quarter 
primarily focused on procurement and fabrication of the required 
process equipment. All fabrication work is underway and is ex- 
pected to be completed prior to the installation deadline. Delays in 
the existing project within the Pittsburgh Energy Technology Cen- 
ter’s Coal Preparations Process Research Facility have resulted in 
a shift in the original project schedule. A new installation date (June 
28, 1993) has been established by DOE/PETC. The overall project 
schedule has been adjusted accordingly. Revisions to ESH subject 
plans were also completed during this quarter. Based on these 
plans, the ESH permitting procedure has been initiated by the con- 
tracting officer's representative. The subject plans and circuit will be 
modified, if necessary, to reflect any changes suggested by DOE. 
It is anticipated that the ESH permit will be issued in the early part 
of the third quarter. Preliminary characterization studies continued 
this quarter. Modifications were made to the centrifugal washability 
procedure to minimize time material requirements. Using the modi- 
fied procedure, tests were conducted on both the Pittsburgh No. 8 
and Illinois No. 6 seam coals as a function of particle size. 


34732 (DOE/PC/92206-T1) Bench scale testing of mi- 
cronized magnetite beneficiation: Quarterly technical progress 
report No. 1, Aprit+June 1993. Anast, K. AMAX Research and 
Development Center, Golden, CO (United States). 23 Jul 1993. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-93PC92206. Order Number DE93041338. Source: 
OSTI; NTIS; GPO Dep. 

This project is aimed at development of a process that, by using 
ultra fine magnetite suspension, would expand the application of 
heavy media separation technology to processing fine, —-28 mesh 
coals. These coal fines, produced during coal mining and crushing, 
are separated in the conventional coal preparation plant and gen- 
erally impounded in a tailings pond. Development of an economic 
process for processing these fines into marketable product will 
expand the utilization of coal for power production in an environ- 
mentally acceptable and economically viable way. This process 
has been successfully researched at PETC but has not been stud- 
ied on a continuous bench-scale unit, which is a necessary step 
towards commercial development of this promising technology. The 
goal of the program is to investigate the technology in a continuous 
circuit at a reasonable scale to provide a design basis for larger 
plants and a commercial feasibility data. The project is divided into 
eight tasks which include design, construction, operation and test- 
ing, sample analysis, evaluation, and decommissioning. Coal will 
be received from three different mines and processed through the 
bench scale\e plant. Testing has been split into three phases: (1) 
Component Testing which will examine each of the major compo- 
nents independently, optimize, and compare performance to lab 
scale tests, (2) Integrated Testing will provide evaluation of the 
components operating as an integrated system, and (3) Extended 
Tests will utilize coal from each of the three mines to determine 
ash and sulfur removal on each candidate feedstock. Accomplish- 
ments for the quarter are presented for following tasks: project and 
test planning, and engineering and design. 


34733 (DOE/PC/92208-T3) Engineering development of 
advanced physical fine coal cleaning for premium fuel applica- 
tions: Quarterly technical progress report No. 3, April-June 
1993. Smit, F.J.; Hogsett, R.F.; Jha, M.C. AMAX Research and 
Development Center, Golden, CO (United States). 28 Jul 1993. 
94p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92208. Order Number DE93041245. Source: 
OSTI; NTIS; GPO Dep. 

This project is a major step in the Department of Energy’s pro- 
gram to show that ultra-clean coal-water slurry fuel (CWF) can be 
produced from selected coals and that this premium fuel will be a 
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cost-effective replacement for oil and natural gas now fueling some 
of the industrial and utility boilers in the United States. The re- 
placement of oil and gas with CWF can only be realized if retrofit 
costs are kept to a minimum and retrofit boiler emissions meet 
national goals for clean air. These concerns establish the specifica- 
tions for maximum ash and sulfur levels and combustion properties 
of the CWF. This cost-share contract is a 48-month program which 
started on September 30, 1992. This report discusses the technical 
progress made during the quarter from April 1 to June 30, 19983. 
The project has three major objectives: (1) the primary objective is 
to develop the design base for prototype commercial advanced fine 
coal cleaning facilities capable of producing ultra-clean coals suit- 
able for conversion to coal-water slurry fuel for premium fuel 
applications. The fine coal cleaning technologies are advanced 
column flotation and selective agglomeration. (2) a secondary ob- 
jective is to develop the design base for near-term application of 
these advanced fine coal cleaning technologies in new or existing 
coal preparation plants for efficiently processing minus 28-mesh 
coal fines and converting this to marketable products in current 
market economics; and (3) a third objective is to determine the 
removal of toxic trace elements from coal by advance column flota- 
tion and selective agglomeration technologies. 


34734 (DOE/PC/92543-T3) Micro-agglomerate flotation for 
deep cleaning of coal: Quarterly progress report, April 1—June 
30, 1993. Chander, S.; Hogg, R. Pennsylvania State Univ., Univer- 
sity Park, PA (United States). Jul 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92543. 
Order Number DE93041236. Source: OSTI; NTIS; GPO Dep. 

The goals of this research program are to demonstrate the tech- 
nical and economic feasibility of a micro-agglomerate flotation 
process and to establish the essential criteria for reagent selection 
and system design and operation. The development of practical 
technologies for the deep cleaning of coal has been seriously ham- 
pered by the problems of carrying out efficient coal/mineral 
separations at the very fine sizes (often finer than 10 um) needed 
to achieve adequate liberation of the mineral matter from the coal 
matrix. It is generally recognized that surface-based separation 
processes such as froth flotation or selective agglomeration offer 
considerable potential for such applications but there remain many 
problems in obtaining the required selectivity with acceptable 
recovery of combustible matter. In froth flotation, selectivity is sub- 
stantially reduced at fine sizes due, primarily, to overloading of the 
froth phase which leads to excessive carryover of water and en- 
trained mineral matter. Oil agglomeration, on the other hand, can 
provide good selectivity at low levels of oil addition but the agglom- 
erates tend to be too fragile for separation by the screening 
methods normally used. The addition of larger amounts of oil can 
yield large, strong agglomerates which are easily separated but the 
selectivity is reduced and reagent costs can become excessive. 
We are investigating the use of a hybrid process — Micro- 
agglomerate flotation — which is a combination of oil agglomeration 
and froth flotation. The basic concept is to use small quantities of 
oil to promote the formation of dense micro-agglomerates. 


34735 (DOE/PC/92550-3) Evaluation of hyperbaric filtra- 
tion for fine coal dewatering: Third quarterly technical 
progress report, March 1, 1993—May 31, 1993. Parekh, B.K. 
(Kentucky Univ., Lexington, KY (United States)); Hogg, R.; Fon- 
seca, A. Kentucky Univ., Lexington, KY (United States). [1993]. 
18p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92550. Order Number DE93040624. Source: 
OSTI; NTIS; GPO Dep. 

The main objectives of the project are to investigate the funda- 
mental aspects of particle-liquid interaction in fine coal dewatering, 
to conduct laboratory and pilot plant studies on the applicability of 
hyperbaric filter systems and to develop process conditions for de- 


watering of fine clean coal to less than 20 percent moisture. 
Progress is described. 
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34736 (ANL/ET/CP-80044) Surface modification for corro- 
sion resistance. Natesan, K. Argonne National Lab., IL (United 
States). Jun 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9306246—1: Workshop on materials for coal gasification power 
plant, Petten (Netherlands), 14-16 Jun 1993). Order Number 
DE93017419. Source: OSTI; NTIS; GPO Dep. 

The raw gas environments that arise from coal gasification have 
chemical compositions that are low in pO2 and moderate-to-high in 
PS2. Metallic materials for service in such an environment undergo 
predominantly sulfidation attack at temperatures of 400 to 700°C. 
Modification of alloy compositions in bulk can alter the scaling pro- 
cesses and lead to improvements in corrosion resistance, but the 
benefits can only be attained at temperatures much higher than the 
service temperatures of the components. Modification of surfaces 
of structural components by several of the coating techniques 
examined in this study showed substantial benefit in corrosion re- 
sistance when tested in simulated coal gasification environments. 
The paper presents several examples of surface modification and 
their corrosion performance. 


34737 (CONF-920736-, pp. 35-42) Utilization of coal-water 
fuels in fire-tube boilers. Melick, T.A. (Energy and Environmental 
Research Corp., Orrville, OH (US)); Sommer, T.M. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1992]. DOE 
Contract AC22-90PC90165. From 8. coal preparation, utilization, 
and environmental control conference; Pittsburgh, PA (United 

tates); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The Energy and Environmental Research Corporation (EER), in 
cooperation with the University of Alabama and Jim Walter Re- 
sources, has been awarded a DOE contract to retrofit an existing 
fire-tube boiler with a coal-water slurry firing system. Recognizing 
that combustion efficiency is the principle concern when firing 
slurry in fire-tube boilers, EER has focused the program on innova- 
tive approaches for improvise carbon burnout without major 
modifications to the boiler. The program consists of five tasks. Task 
1 provides for the design and retrofit of the host boiler to fire coal- 
water slurry. Task 2 is a series of optimization tests that will 
determine the effects of adjustable parameters on boiler perfor- 
mance. Task 3 will perform about 1,000 hours of proof-of concept 
system tests. Task 4 will be a comprehensive review of the test 
data in order to evaluate the economics of slurry conversions. Task 
5 will be the decommissioning of the test facility if required. At this 
time, EER has completed the host site agreement and the Coal 
Water Slurry Retrofit detailed design which is part of Task 1 installa- 
tion of the equipment will begin in June of this year and task 2 will 
commerce in July. 4 figs. 


34738 (CONF-920736-, pp. 368-374) Molten-caustic- 
leaching (gravimelt process) system integration project. 
Anastasi, J.; Barrish, E.; Battaile, B.; McClanathan, L.; Meyers, R.; 
Thridandam, H. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract AC22-86PC91257. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The objectives of Phase 2 of this project are to refurbish, modify 
and operate the existing test circuit at TRW’s Capistrano Test Site 
(CTS) to achieve continuous operation of the Integrated Test 
Circuit (ITC) and to obtain operating data that will allow for an en- 
gineering assessment of the technical and economic viability of the 
process. The current Phase 2 program follows a 1-1/2 year test 
circuit shutdown while awaiting funding. The Phase 2 program in- 
corporates tasks aimed at repairing and maintaining the equipment 
that make up the existing molten-caustic-leaching (MCL) test 
circuit. The repairs and repiacement of materials are necessary fol- 
lowing the test operations on the previous program (referred to as 
the Phase 1 program). In addition to refurbishment and repairs, 
TRW plans to modify some of the plant unit operations, without the 
expenditure of additional capital, to allow for reliable continuous 





operation of the test circuit in an integrated manner. After modifica- 
tion, the unit operations will be operated in an off-line mode to 
demonstrate the ability to operate as designed. After successful 
off-line testing, the test circuit will be operated in a continuous 
mode on a 24-hour around-the-clock basis to produce, and deliver 
to DOE, a premium fuel product for testing and to obtain engineer- 
ing data critical to the development of this technology as a feasible 
means of producing premium clean-burning fuels. The Phase 2 
project is being carried out over a 24-month period. 2 figs. 


34739 (CONF-920736-, pp. 375-381) Identification and 
cloning of bacterial desulfurization genes. Young, K.D. (Univ. of 
North Dakota, Grand Forks (US)); Gallagher, J.R.; Denome, S.A.; 
Monroe, P.R. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The authors wish to use the techniques of molecular genetics to 
identify, clone, sequence, and enhance the expression of enzymes 
that remove sulfur covalently bound to coal. The eventual goal is to 
understand these genes and enzymes well enough so that they 
might construct new microbial pathways by which sulfur can be re- 
moved from coal and other organic compounds. Their work this 
past year has centered around three major activities. First, they 
have developed genetic techniques and cloning vectors to manipu- 
late environmental isolates of Rhodococcus that have the ability to 
desulfurize the model compound, dibenzothiophene (DBT). This 
work led to the cloning and initial characterization of genes that en- 
code a specific desulfurization pathway from one organism, IGTS8. 
Second, the authors have continued to investigate the pathway by 
which C18, a Pseudomonas species, degrades DBT and other aro- 
matic compounds. And third, they have initiated genetic work on an 
isolate of Desulfovibrio desulfuricans that has been shown to medi- 
ate a specific DBT desulfurization reaction. 2 figs. 


34740 (CONF-920736-—, pp. 382-389) Biodesulfurization of 
dibenzothiophene sulfone by an Arthrobacter sp. and studies 
on biodesulfurization of Illinois No. 6 coal. Dahiberg, M.D. (Pitts- 
burgh Energy Technology Center, PA (US)); Rohrer, R.L.; Fauth, 
D.J.; Sprecher, R.; Olson, G.J. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1992]. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 
Processes for the precombustion removal of organic sulfur from 
coal are discussed. Chemical oxidation can remove nearly all pyritic 
sulfur from coal, but significant organic sulfur can only be removed 
under more vigorous conditions. Unfortunately, carbon oxidation 
also occurs with these processes. Microbial processes, though 
slower are also capable of removing virtually all of the pyritic sulfur, 
and there is considerable interest in determining if biological pro- 
cesses can also remove organic sulfur from coal. The experimental 
program on biodesulfurization of Illinois No-b coal is discussed un- 
der the following topics: (1) microorganism and culturing conditions, 
(2) coal biodesulfurization experiments, and (3) chemical determi- 
nations. Results of the experiments are presented and discussed. 


34741 (CONF-920736-, pp. 390-398) Control of pyrite sur- 
face chemistry in physical coal cleaning. Luttrell, G.H. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg (US)); Yoon, R.H. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract AC22-90PC90174. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental contro! contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The inefficient rejection of pyritic sulfur is a common shortcoming 
of surface-based separation techniques. Several reasons have 
been cited for this problem, including the incomplete liberation of 
coal-pyrite middlings and the entrainment and/or entrapment of ul- 
trafine pyrite particles into the clean coal product. There is also 
evidence to suggest that pyrite can become hydrophobic if the sur- 
face chemistry of the system is not properly controlled. Studies 
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conducted at the Virginia Center for Coal and Minerals Processing 
(VCCMP) suggest that the apparent hydrophobicity of pyrite is due 
to the inadvertent formation of hydrophobic surface oxidation prod- 
ucts. These oxidation products, which are believed to be elemental 
sulfur or metal-polysulfides, are formed via a corrosion-type reac- 
tion that takes place during mining, transportation and processing 
of the run-of-mine coal. When this occurs, the separation of coal 
from pyrite based on differences in surface wettability is difficult 
since both materials are hydrophobic. The overall objective of this 
project is to develop improved schemes for rejecting coal-pyrite in 
physical coal cleaning processes that exploit differences in the wet- 
tability between coal and mineral matter. This objective has been 
met by (i) characterizing the hydrophobicity of coal-pyrite under a 
variety of experimental conditions, (ii) investigating the mechanisms 
responsible for the differences in wettability using advanced 
surface analysis techniques, and (iii) developing methods for con- 
trolling the hydrophobicity of coal-pyrite based on the information 
gathered in parts (i) and (ii). 8 refs., 8 figs. 


34742 (CONF-920736-, pp. 412-419) The role of coal 
preparation in the precombustion control of hazardous air pol- 
lutants. Jacobsen, P.S.; Blinn, M.B.; Wan, E.I.; Nowak, M.A. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

This report on the potential of trace element removal using coal 
preparation documents a study performed by the US Department 
of Energy/Pittsburgh Energy Technology Center (DOE/PETC). The 
objectives of this study were to review trace element forms and 
distributions in US coals; evaluate the atmospheric trace element 
emissions from power plants; review the effectiveness of various 
coal preparation technologies for removing trace elements; present 
the technical justification for considering advanced coal preparation 
as an effective trace element control technology; and recommend a 
trace element coal preparation R&D program. The principal conclu- 
sions of this study were: (1) certain trace elements, such as, As, 
Cl, F, Hg, Sb, and Se are difficult to control by conventional post- 
combustion capture and are prime candidates for removal by 
precombustion methods, that is, coal preparation; (2) the literature 
contains many references to the removal of trace elements from 
coal by physical methods; and (3) the elements with organic asso- 
ciations require removal by chemical and/or biological means. The 
recommended R&D program is to develop, either as a stand-alone 
or retrofit technology, advanced coal cleaning systems for reducing 
HAP (hazardous air pollutant) precursors in utility and industrial 
steam coals at costs lower than those of alternative control tech- 
nologies. 14 refs., 2 figs., 8 tabs. 


34743 (CONF-920736-, pp. 515-522) Direct determination 
of organic and inorganic sulfur in coal by controlled oxidation. 
Lacount, R.B. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract FG01-90ER81055. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The overall objective of this project is to develop an analytical 
method to directly measure the forms of organic sulfur in coal. The 
method will provide a route to monitor the effectiveness of coal 
preparation research directed toward removal of organic sulfur in 
coal. The approach involves subjecting diluted coal samples simul- 
taneously to an oxygen flow and a lin-ar increase in temperature. 
Distinctive sulfur dioxide evolution p “e™ xs are observed among 
coals of different rank and between ra an. treated coals. Assign- 
ments have been made relating each specific sulfur dioxide 
evolution to the non-aromatic organic, aromatic organic, and inor- 
ganic sulfur present in coals and treated coals. Work is progressing 
on schedule to optimize experimental conditions and to improve 
the efficiency of the controlled-atmosphere programmed- 
temperature oxidation (CAPTO) method by developing a multiple 
sample instrumental system. 2 refs., 7 figs., 1 tab. 
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34744 (CONF-920736-, pp. 523-529) Sulfur form and ele- 
mental analysis of coal. Chriswell, C.D. (Ames Lab., IA (US)); 
Norton, G.A. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract W-7405-ENG-82. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The objectives of this work are: (1) to evaluate the suitability of 
applying ASTM methods for determining sulfur forms in specially 
prepared or non-typical coal samples, (2) to evaluate potential ref- 
eree methods that could be applied to the determination of sulfur 
forms in coal in instances when ASTM procedures are not applica- 
ble, and (3) to develop rapid methods for the dissolution of coal 
samples as a prelude to their analysis for trace elements and other 
constituents. The work on each of these objectives is discussed 
and evaluated. It was concluded that allowed variations in ASTM 
procedures yield only small uncertainties in values for total and 
pyritic sulfur, that nearly 500 different methods have been pub- 
lished for the determination of sulfur and forms of sulfur in samples 
of coal and related materials, and initial studies indicate that diges- 
tion of coal with either perchloric acid or with sulfuric acid - 
hydrogen peroxide is rapid and complete. 


34745 (CONF-920736-, pp. 570-577) Ceramic filter for com- 
bined fine particulate and NO, control. Goldsmith, R.L. 
(CeraMem Corp., Waltham, MA (US)); Abrams, R.F. USDOE Pitts- 
burgh Energy Technology Center, PA (Unitea States). [1992]. DOE 
Contract FG02-91ER81177. From 8. coal preparation, utilization, 
and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The objective of this Phase 1 SBIR program was to develop a 
low-cost catalytic filter for simultaneous particulate and NO, con- 
trol. With support from DOE under other SBIR grants, CeraMem 
has developed and is field testing an innovative, compact, ceramic 
filter for both flue gas and hot gas filtration. In the program de- 
scribed in this paper, a NO, SCR (selective catalytic reduction) 
catalyst was applied to the ceramic filter and tested in short term 
tests on an atmospheric coal combustor. It is anticipated that such 
a catalytic filter could have major cost and efficiency improvements 
over current technology. 3 figs. 


34746 (CONF-920736-, pp. 586-592) Cost-effective catalyst 
for combined SO,, NOx, and particulate control. Schlager, R.J.; 
Durham, M.D.; Stewart, R. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1992]. DOE Contract 
FG02-91ER81144. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

A program to develop a cost-effective technology to reduce the 
quantities of nitrogen oxides (NOx) emitted from fossil-fuel power 
plants is described. For this purpose, the use of waste fluid cat- 
alytic cracking (FCC) catalyst as a means of converting flue gas 
NOz into nitrogen and water was investigated. The program objec- 
tives were to provide NO, removed rates greater than 70% and the 
technology must be cost effective relative to the costs of selective 


catalytic reduction (SCR) technology. The results of the program 
are discussed. 


34747 


(CONF-920; 36-, pp. 593-600) Binding and catalytic 
reduction of NO by trer ition metal aluminosilicates. Klier, K.; 
Herman, R.G.; Hou Stacie. USDOE Pittsburgh Energy Technol- 


ogy Center, PA (Lnied States). [1992]. DOE Contract 
FG22-89PC89784. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The objective of this research is to provide the scientific basis for 
processes that actively and selectively decompose, disproportion- 
ate, or reduce NO in dilute exhaust streams, as well as in 
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concentrated streams, to No. Experimental studies of NO chemistry 
in transition metal-containing aluminosilicate catalysts, e.g. Co(II) A 
zeolite, are being carried out with the aim of determining the pat- 
terns of reactivity in activating NO and the mechanistic pathways 
involved in the conversion of NO to Nz + Oo. The preparation 
procedures are well-defined and the catalysts are being fully char- 
acterized. Electronic and orbital calculations are being carried out 
to deduce the chemical rules for NO reduction on non-precious 
metals, e.g. to find the best match between the metal-based anti- 
bonding orbitals and the antibonding orbitals of the NO molecule 
such that the N-O bond is weakened and is readily broken. The 
benefit of this research rests in providing a foundation for develop- 
ing non-noble metal catalysts for the active and selective 
decomposition, disproportionation, or reduction of NO from both di- 
lute and concentrated gas streams such as produced by coal 
conversion processes. Active non-noble metal exchanged zeolites 
could handle large through-puts of exhaust gas and would allow 
control of polluting NO, emissions. 4 figs. 


34748 (CONF-920736-, pp. 601-608) Tung flue gas 
desulfurization pilot plant. Tung Shao (Raycon Research & De- 
velopment, Brookline, MA (US)); Keeth, R.J. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1992]. DOE Con- 
tract AC22-86PC81011. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

Raycon Research & Development, Inc. (Raycon) contracted with 
United Engineers & Constructors Inc. (UE&C) to design, construct, 
operate, and disassemble a 2 MW equivalent pilot plant. This pilot 
facility will demonstrate the performance of the Tung Flue Gas 
Desulfurization (FGD) process when treating flue gas from a 
medium- to high-sulfur coal-fired utility boiler. The installation of the 
pilot plant is planned at Unit No. 4 of Niagara Mohawk Power 
Corporation’s Dunkirk Station. The contract is funded by the De- 
partment of Energy (DOE), Niagara Mohawk, Empire State Electric 
Energy Research Corporation (ESEERCO), and New York State 
Energy Research and Development Authority (NYSERDA). This 
paper presents preliminary results assembled to date in support of 
the pilot plant design and construction activities. 4 figs. 


34749 (CONF-920736-, pp. 611-618) Combined SO,/NO, 
control with SOXAL™ process an electrodialytic regenerative 
wet scrubbing process. Byszewski, C. (Allied-Signal Inc., Warren, 
NJ (US)); Hurwitz, D. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). [1992]. DOE Contract AC22-91PC91347. 
From 8. coal preparation, utilization, and environmental control 
conference; Pittsburgh, PA (United States); 26-31 Jul 1992. In 
Eighth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The overall objective of this project is to demonstrate the techni- 
cal and economic feasibility of the SOXAL regenerative flue gas 
treating process for simultaneous removal of SO,/NO, contami- 
nants from the flue gas of a coal-fired boiler burning bituminous 
coal with a sulfur content between 1.5 and 2.0 Ib sulfur/million Btu. 
3 figs. 


34750 (CONF-920736-, pp. 630-637) A core separator 
system for fine particulate removal. Smolensky, L.A. (LSR Tech- 
nologies, Inc., Concord, MA (US)); Easom, B.H.; Lin, Z.; Wysk, 
S.R. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. From 8. coal preparation, utilization, and environ- 
mental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

This project was supported through DOE’s Small Business Inno- 
vative Research (SBIR) program. The goal of this project was to 
develop an emission control device with the capability of separating 
and extracting fine particles from flue gas. The program specifically 
focuses on flue gas streams which are generated from coal-based 
combustion systems and discharged into the atmosphere. These 
streams must be cleaned of particles from 0.5 to 10 microns, and 
the particulate control system should collect at least 99.9% by 





weight of the material in this size range. Ideally, the particulate 
control system should be capable of handling either heavy or light 
solids loadings, and function without a precleaning device. Capital 
cost and size of footprint are obviously important characteristics. 
Also, an acceptable level of energy consumption is less than 1.0 
percent of the combustor heat input. The system should be simple, 
reliable, have low maintenance costs, and perform dry, so as not 


to convert an air pollution problem into a water pollution problem. 5 
figs., 1 tab. 


34751 (CONF-9306148-39) High-temperature H2S-removal 
processes using limestones. Cairns, E.J.; Lynn, S. Lawrence 
Berkeley Lab., CA (United States). [1993]. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. From Coal-fired power systems ‘93: advances in 
IGCC and PFBC review meeting; Morgantown, WV (United 
States); 28-30 Jun 1993. Order Number DE93000300. Source: 
OSTI; NTIS; GPO Dep. 

The process under investigation involves removal of H2S from 
the coal gas by sorption into a moving bed of limestone (or lime) 
particles. NH3 in the coal gas will be broken down by catalysis and 
gasifier fines will be removed by cycloning and by filtration by the 
moving granular bed. This project focuses on developing the nec- 
essary description of the kinetics of the reaction of H2S with 
limestone, and in particular the evolution of the structure of the 
solid during the course of the reaction. A differential tube quartz re- 
actor system for studying these reactions in the temperature range 
of interest has been built. Since studies at gasification pressures 


would require a more expensive apparatus, this study is confined 
to atmospheric pressure. 


34752 (DOE/FTR-93017645) Travel to Japan concerning 
the implementing arrangement between the USDOE and Japan 
AIST/ANRE in coal energy research and development: Foreign 
trip report, October 17-29, 1991. Chun, S.W.; Torkos, T.; Wilson, 
J.; MeGurl, G.; Lee, S.; Klunder, E.; Cugini, A.; Judkins, R. US- 
DOE Morgantown Energy Technology Center, WV (United States). 


[1993]. 24p. Sponsored by USDOE, Washington, DC (United 


States). Order Number DE93017645. Source: 
Sales Only); GPO Dep. 

Significant cooperation has been accomplished between the 
United States and Japan in both coal liquefaction and materials. 
During the past year, both countries sent scientists and researchers 
to the other side to meet and discuss problems in direct liquefac- 
tion, coprocessing, materials, and related areas. Collaborative 
effort in the materials area has expanded to testing and reporting 
of material coupons in each other's plants. Japanese scientists pro- 
vided on-site assistance to an advanced research program at one 
of our National Laboratories. From the meetings and visits to their 
laboratories, it is very clear that they are making advances in both 
process development and materials. The visit to the HYCOL pilot 
plant (hydrogen from unconverted coal) shows that their commit- 
ment is not limited to the liquefaction area, but also extends to the 
peripheral parts of liquefaction technology, all of which are needed 
to strengthen the viability of the liquefaction technology. Continued 
collaboration with the Japanese would be beneficial for both coun- 
tries. Each side has learned from the accomplishments and 
problems of the other and through access to each other's material 
test facilities. With the closeout of the Wilsonville facility, the sole 
fully integrated liquefaction facility in this country, the US can ex- 
pect even greater benefits by continuing the collaboration. 


OSTI; NTIS (US 


34753 (DOE/MC/24116-3415) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Quarterly report, January 1, 1993— 
March 31, 1993. O'Neal, G.W. Coal Technology Corp., Bristol, VA 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC21-87MC24116. Order Num- 
ber DE93041218. Source: OSTI; NTIS; GPO Dep. 

Formed coke development continued with char derived from 
Penelec filter cake and a coking coal blend from Koppers Indus- 
tries. Good to excellent coke was obtained from both coals. A total 
of eight CMGU test runs were completed. Obtaining the maximum 
thermal efficiency of the pyrolyzer and producing char in the 8% to 
12% volatile matter range were the main objectives for these test 
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runs. The design capacity of 1000 Ibs/hr coal feed was demon- 
strated for longer durations. CMGU improvements included 
alterations to the screw feeder and condenser system. 


34754 (DOE/MC/24167-3418) Rawlins UCG Demonstration 
Project: Final technical progress report, May 10, 1988—August 
9, 1988. Energy International Corp., Pittsburgh, PA (United States). 
30 Nov 1988. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-88MC24167. Order Number 
DE93040358. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy and Energy International, Inc. 
have entered into a Cooperative Agreement to conduct a cost- 
shared field test demonstrating the operation of commercial-scale 
steeply dipping bed underground coal gasification (UCG) modules 
to provide the synthesis gas for a small-scale commercial ammonia 
plant. The field test and the commercial ammonia plant will be lo- 
cated near Rawlins, Wyoming. During this demonstration test, two 
or more modules will be operated simultaneously until one module 
is completely consumed and an additional module is brought on 
line. During this period, the average coal gasification rate will be 
between 500 and 1,200 tons per day. A portion of the raw UCC 
product gas. The UCG facility will continue to operate subsequent. 
to the demonstration to provide feedstock for the commercial plant. 
Energy International is responsible for accomplishing specific ob- 
jectives in accordance with the Statement of Work by designing, 
installing, operating and monitoring the performance of the UCG 
modules as the feedstock source for the small-scale commercial 
ammonia plant. During this period, the project activities focused on 
project structuring, financing, and project management activities. 
Because the negotiations with investors were not completed on the 
schedule anticipated, adjustment of the schedule and activities was 
necessary. All major activities requiring the expenditure of funds 
were halted and work was suspended pending the availability of 
funds and new schedules. These changes have dictated the level 
of progress or delays for all of the tasks of the project throughout 
the period of this report. 


34755 (DOE/MC/24257-3431) Integrated Low Emissions 
Cleanup system for direct coal fueled turbines (moving bed, 
fluid contactor/ceramic filter): Twenty-second quarterly status 
report, January-March 1993. Newby, R.A; Alvin, MA; 
Bachovchin, D.M.; Yang, W.C.; Smeltzer, E.E.; Lippert, T.E. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. [1993]. 27p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-87MC24257. 
Order Number DE94000457. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy, Morgantown Energy 
Research Center (DOE/METC), is sponsoring the development of 
direct coal-fired turbine power plants as part of their Heat Engines 
program. A major technical challenge remaining for the develop- 
ment of the direct coal-fired turbine is high-temperature combustion 
gas cleaning to meet environmental standards for sulfur oxides and 
particulate emissions, as well as to provide acceptable turbine life. 
The Westinghouse Electric Corporation, Science & Technology 
Center, is evaluating two Integrated Low Emissions Cleanup (ILEC) 
concepts that have been configured to meet this technical chal- 
lenge: A baseline ceramic barrier filter ILEC concept, and a 
fluidized bed ILEC concept. These ILEC concepts simultaneously 
control sulfur, particulate, and alkali contaminants in the high- 
pressure combustion gases at turbine inlet temperatures up to 
2300°F. This document reports the status of a program in the 
nineteenth quarter to develop this ILEC technology for direct coal- 
fired turbine power plants. 


34756 (DOE/MC/25006-93/C0196) Enhanced durability of 
desulfurization sorbents for fluidized-bed applications. Gupta, 
R.P. (Research Triangle Inst., Research Triangle Park, NC (United 
States)); Gangwal, S.K. USDOE Morgantown Energy Technology 
Center, WV (United States); Research Triangle Inst., Research Tri- 
angle Park, NC (United States). [1993]. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC25006. (CONF-9306148-3: Coal-fired power systems ‘93: 
advances in IGCC and PFBC review meeting, Morgantown, WV 
(United States), 28-30 Jun 1993). Order Number DE93019290. 
Source: OSTI; NTIS; GPO Dep. 


ERA Vol. 18, No. 12 9 





01 COAL, LIGNITE, AND PEAT 
0104 Processing 


To the most important findings of this 100-cycle test, ZT-4 con- 
sistently reduced the H2S content of coal gas from 11,400 ppmv to 
less than 20 ppmv at 750°C. The sorbent exhibited deactivation 
over 100 cycles with most of the activity decline occurring in the 
first 50 cycles. This deactivation was found to correlate with de- 
creases in the BET area, pore volume, and internal porosity. The 
best correlation, as expected with small particles, was with the 
BET surface area. Formation of zinc silicate in the sorbent struc- 
ture is believed to be a potential cause of deactivation. Despite 
deactivation, the sorbent became more attrition-resistant after 100 
cycles of testing with negligible material loss from the reactor. No 
evidence of zinc loss from the sorbent was found despite its opera- 
tion at 750°C for 100 cycles. 


34757 (DOE/MC/28053-93/C0203) Thermal/chemical degra- 
dation of inorganic membrane materials. Krishnan, G.N.; 
Sanjurgo, A.; Wood, B.J. SRI International, Menlo Park, CA (United 
States). [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-92MC28053. (CONF- 
9306148-29: Coal-fired power systems ‘93: advances in IGCC 
and PFBC review meeting, Morgantown, WV (United States), 28- 
30 Jun 1993). Order Number DE93019897. Source: OSTI; NTIS; 
GPO Dep. 

The specific objectives of this program are to (1) identify and 
evaluate long-term degradation mechanisms for inorganic mem- 
branes exposed to hot coal gasification and combustion gas 
streams using data from the existing literature, (2) quantify the ex- 
tent of the degradation process for the most serious mechanisms 
by performing experiments under laboratory-scale conditions, and 
(3) develop a predictive model that allows estimation of membrane 
degradation under operating conditions. To achieve the above 
objectives, the program is divided into the following tasks: (1) De- 
velopment of evaluation methodology; (2) evaluation of potential 
long-term degradation mechanism; (3) submission of a topical re- 
port and a plan for experimental testing; (4) experimental testing; 
and (5) model development. Tasks 4 and 5 are separate options 
that may be exer*ised by the US Department of Energy at the con- 


clusion of Task 3. Accomplishments are presented for Tasks 1, 2 
and 3. 


34758 (DOE/MC/28202-93/C0197) Advanced hybrid gasifi- 
cation facility. Sadowski, R.S. (CRS Sirrine, Inc., Greenville, SC 
(United States)); Skinner, W.H.; Johnson, S.A.; Dixit, V.B. USDOE 
Morgantown Energy Technology Center, WV (United States); CRS 
Sirrine, Inc., Greenville, SC (United States). [1993]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC21-92MC28202. (CONF-9306148-2: Coal-fired power systems 
‘93: advances in IGCC and PFBC review meeting, Morgantown, 
WV (United States), 28-30 Jun 1993). Order Number DE93019291. 
Source: OSTI; NTIS; GPO Dep. 

The objective of this procurement is to provide a test facility to 
support early commercialization of advanced fixed-bed coal gasifi- 
cation technology for electric power generation applications. The 
proprietary CRS Sirrine Engineers, Inc. PyGas™ staged gasifier 
has been selected as the initial gasifier to be developed under this 
program. The gasifier is expected to avoid agglomeration when 
used on caking coals. It is also being designed to crack tar vapors 
and ammonia, and to provide an environment in which volatilized 
alkali may react with aluminosilicates in the coal ash thereby mini- 
mizing their concentration in the hot raw coal gas passing through 
the system to the gas turbine. This paper describes a novel, 
staged, airblown, fixed-bed gasifier designed to solve both through 
the incorporation of pyrolysis (carbonization) with gasification. It 
employs a pyrolyzer (carbonizer) to avoid sticky coal agglomeration 
which occurs in a fixed-bed process when coal is gradually heated 
through the 400°F to 900°F range. In a pyrolyzer, the coal is 
rapidly heated such that coal tar is immediately vaporized. 
Gaseous tars are then thermally cracked prior to the completion of 
the gasification process. During the subsequent endothermic gasifi- 
cation reactions, volatilized alkali can be chemically bound to 
aluminosilicates in (or added to) the ash. To reduce NOx from fuel 
home nitrogen, moisture is minimized to control ammonia genera- 
tion, and HCN in the upper gasifier region is partially oxidized to 
NO which reacts with NH3/HCN to form N2. 
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34759 (DOE/MC/2901 1-93/C0198) NH3/H2S advances. 
Gupta, R.P. (Research Triangle Inst., Research Triangle Park, NC 
(United States)); Gangwal, S.K.; Krishnan, G.N.; Hung, S.L. Re- 
search Triangle Inst., Research Triangle Park, NC (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-92MC29011. (CONF-9306148-8: 
Coal-fired power systems ‘93: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 28-30 Jun 1993). Order 
Number DE93019354. Source: OSTI; NTIS; GPO Dep. 

The following preliminary conclusions can be derived from the 
above-mentioned experimental results: (1) HTSR-1, a nickel-based 
catalyst has a high activity for NH3 decomposition at 725°C in sim- 
ulated coal gas streams under low HS levels. (2) HTSR-1 when 
mixed with a desulfurization sorbent such as zinc titanate could de- 
compose NH effectively until the removal of H2S by zinc titanate 
decreases. (3) HTSR-1 continues to exhibit an activity for NH3 de- 
composition even after exposure to Zinc titanate regeneration 
conditions. (4) MoS2 is also a catalyst for the decomposition of 
NH3. However, its surface area needs to be maintained by addition 
of suitable stabilizing agents for sustained activity. Sorbent-catalyst 
samples of zinc titanate doped with cobalt-molybdenum were pre- 
pared by first crushing and sieving pellets of zinc titanate sorbents 
(L-3774M). The zinc titanate powders were then placed into an 
aqueous solution having the desired total amount of molybdenum 
(in the form of molybdic acid). The water was then dried and the 
powder heated and calcined. To add cobalt to the Mo-coated pow- 
der, the powder was then placed into a solution of cobalt nitrate 
containing the appropriate amount of the cobalt precursor followed 
by drying and calcination. The sorbent-catalyst samples were then 
activated (presulfided) by introducing H2S in a controlled reducing 
environment. Samples of nickel-molybdenum-zinc titanate were 
prepared by using nickel nitrate instead of cobalt nitrate in the de- 
scribed procedure. 


34760 (DOE/MC/29268-3401) Detailed project plan: Design, 
construction and operation of pilot scale Charfuel® process: 
Topical report, Task 2. USDOE Morgantown Energy Technology 
Center, WV (United States); CHAR-FUELS Associates Ltd., Engle- 
wood, CO (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-92MC29268. 
Order Number DE93040035. Source: OSTI; NTIS; GPO Dep. 

In this project, a pilot-scale facility for the flash hydropyrolysis of 
coal will be designed, built and operated to demonstrate the inte- 
grated operation of critical components of the CHARFUEL process 
and to obtain scale-up data for subsequent demonstration facility 
for the production of a clean coal slurry fuel. This report presents 
project plans which includes detailed construction plan; procure- 
ment of materials and equipment; construction, test and start-up; 
potential problems and solutions during operations; data collection 
and analysis; and feasibility analysis. 


34761 (DOE/METC/C—93/7090) PyGas™ design support. 
Shadle, L.J. USDOE Morgantown Energy Technology Center, WV 
(United States). [1993]. 10p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-9306148-22: Coal-fired power systems 
‘93: advances in IGCC and PFBC review meeting, Morgantown, 
WV (United States), 28-30 Jun 1993). Order Number DE93019873. 
Source: OSTI; NTIS; GPO Dep. 

Morgantown Energy Technology Center (METC) is currently sup- 
porting CRS Sirrine Engineers Inc. in their development of the 
PyGas™ gasification process as part of METC’s implementation of 
the Gasification Product Improvement Facility (GPIF) project. The 
GPIF is being designed as a 45-Megawatt unit, on a thermal basis, 
at the site of a utility in north-central West Virginia. The PyGas™ 
gasifier is a process in which a centrally located fluid-bed pyrolyzer 
is coupled with a more conventional fixed-bed gasifier. In between 
these two beds is a freeboard region above the fluidized bed in 
which gas temperatures are increased via the addition of air to 
burn tars. This is followed by a cocurrent flow gasifier zone, in 
which any remaining tars are cracked over a bed of hot char. The 
goals of this support effort are to address data gaps identified in 
the PyGas™ process design, including: (1) to investigate solid and 
gas flow distribution issues, such as channeling, dead zones, com- 
paction, and high pressure drops; (2) to identify optimal operating 
conditions: Air/steam ratios, temperature, pressures, particle sizes, 





gas velocities, reactor geometries, and tar cracking control; (3) to 
better define gasification rates and rate improving options for the 
GPIF coal feeds; and (4) to better define materials properties. The 
activities to accomplish these goals include the following experi- 
mental tasks: At the process scale, design and construct a 
cold-flow plastic model at one-half the physical dimensions of the 
demonstration unit; at the laboratory scale, performance tests in 
atmospheric and pressurized, fixed- and fluid-bed reactors. In addi- 
tion, computer model codes simulating the fluid dynamics and 
process chemistry are being adapted and applied. Instrumentation 
and process concepts will be tested using METC’s 10-inch, pres- 
surized, fluid-bed gasifier when feasible. 


34762 (DOE/METC/C—93/7093) Fixed bed testing of a 
molybdenum-promoted zinc titanate sorbent for hot gas desul- 
furization. Mei, J.S. (USDOE Morgantown Energy Technology 
Center, WV (United States)); Gasper-Galvin, L.; Everitt, C.E.; 
Katta, S. USDOE Morgantown Energy Technology Center, WV 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). (CONF-9306148—16: Coal-fired power systems 
‘93: advances in IGCC and PFBC review meeting, Morgantown, 
WV (United States), 28-30 Jun 1993). Order Number DE93019869. 
Source: OSTI; NTIS; GPO Dep. 

The experimental test program for the molybdenum-promoted 
zinc titanate with Zn/Ti ratio of 1.91, consists of two series of test: 
six half-cycle (sulfidation phase) parametric tests and four multi- 
cycle (sulfidation and regeneration phase) tests. Results of the 
parametric tests were utilized to select the optimum conditions for 
multi-cycle tests. The intent of the multi-cycle test series was to 
demonstrate durability and regenerability of the molybdenum- 
promoted zinc titanate sorbent. During the parametric tests, 
sorbent bed temperature and linear velocity were varied. However, 
system pressure was fixed at 150 psia (1.03 MPa) for sulfidation 
test phases and 50 psia (0.34 MPa) for regeneration test phases 
for both single and multi-cycle tests. Figure 2 shows the effect of 
gas flow rate and temperature on hydrogen sulfide removal during 
the half-cycle (sulfidation) parametric tests. Simulated KRW coal 
gas which contained 15 vol% Ho, 21 vol% CO, 9.0 vol% HzO and 
800 ppmv H2S was used during the parametric tests. As can be 
seen from the data, sorbent efficiency and capacity were only weak 
functions of bed temperature. However, increasing the space ve- 
locity substantially reduced sorbent efficiency and capacity as 
indicated on the rapid breakthrough of H2S for the high space ve- 
locity. Breakthrough period is defined here as corresponding to 
H2S concentration of 200 ppmv in exit gas. 


34763 (DOE/PC/89760-T12) A novel approach to highly 
dispersing catalytic materials in coal for gasification: Final 
technical report, September 1989-November 1992. Abotsi, 
G.M.K.; Bota, K.B. Clark Atlanta Univ., GA (United States). Dept. 
of Chemistry. Dec 1992. 69p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-89PC89760. Order Num- 
ber DE93040557. Source: OSTI; NTIS; GPO Dep. 

The objectives of this project were to investigate the effects of 
coal surface charge on the uptake of aqueous soluble metal cata- 
lysts from solution and to determine the influence of the interfacial 
interaction on char reactivity. Another goal is to assess the poten- 
tial of using potassium carbonate, potassium acetate or their 
mixtures as catalysts for char gasification. The lower cost and the 
high catalytic activity of the latter compound will produce economic 
benefits by reducing the amount of potassium carbonate required 
for efficient char reactivities on a commercial scale. To minimize 
the interference of the coals’ inherent inorganic materials with the 
added calcium or potassium, the gasification studies were re- 
stricted to the demineralized coals. In a manner similar to the effect 
of pH on the surface electrochemistry of the coals, the reactivities 
of the calcium- or potassium-loaded chars in bon dioxide at 800°C 
were dependent upon the pH at which the catalysts were ion- 
exchanged onto the coals. For the calcium-containing chars, the 
reactivities increased in the order: pH 6 > pH 10 > pH 1. In con- 
trast, the variation of the gasification rates with potassium loading 
pH was: pH 6 ~ pH 10 > pH 1. However, simultaneous adsorp- 
tion of the metals at ~ pH 1 enhanced char reactivity relative to 
metals loading at pH 6 or 10. These findings are attributed to the 
differences in the extent of electrostatic interaction between the 


01 COAL, LIGNITE, AND PEAT 
0104 Processing 


calcium or potassium ions and the charged coal surface during cat- 
alyst loading from solution. 


34764 (DOE/PC/89762-T19) Thermodynamic model for 
calorimetric and phase coexistence properties of coal derived 
fluids: Final technical report. Kabadi, V.N. North Carolina Agri- 
cultural and Technical State Univ., Greensboro, NC (United 
States). Dept. of Chemical Engineering. 1 Oct 1992. 133p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89762. Order Number DE93040674. Source: OSTI; 
NTIS; GPO Dep. 

The work on this project was initiated on September 1, 1989. 
The project consisted of three different tasks. 1. A thermodynamic 
model to predict VLE and calorimetric properties of coal liquids. 2. 
VLE measurements at high temperature and high pressure for coal 
model compounds and 3. Chromatographic characterization of coal 
liquids for distribution of heteroatoms. The thermodynamic model 
developed is an extension of the previous model developed for 
VLE of coal derived fluids (DOE Grant no. FG22-86PC90541). The 
model uses the modified UNIFAC correlation for the liquid phase. 
Some unavailable UNIFAC interactions parameters have been re- 
gressed from experimental VLE and excess enthalpy data. The 
model is successful in predicting binary VLE and excess enthalpy 
data. Further refinements of the model are suggested. An 
apparatus for the high pressure high temperature VLE data mea- 
surements has been built and tested. Tetralin-Quinoline is the first 
binary system selected for data measurements. The equipment 
was tested by measuring 325°C isotherm for this system and com- 
paring it with literature data. Additional isotherms at 350°C and 
370°C have been measured. The framework for a characterization 
procedure for coal derived liquids has been developed. A coal 
liquid is defined by a true molecular weight distribution and distri- 
bution of heteroatoms as a function of molecular weights. Size 
exclusions liquid chromatography, elemental analysis and FTIR 
spectroscopy methods are used to obtain the molecular weight and 
hetroatom distributions. Further work in this area should include re- 
finements of the characterization procedure, high temperature high 
pressure VLE data measurements for selective model compound 
binary systems, and improvement of the thermodynamic model us- 
ing the new measured data and consistent with the developments 
in the characterization procedure. 


34765 (DOE/PC/89781-T2) A novel dual-screw coal feeder 
for production of low sulfur fuel. Lin, L.; Khang, S.J.; Keener, 
T.C. Cincinnati Univ., OH (United States). Coll. of Engineering. 15 
Jun 1993. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89781. Order Number 
DE93040454. Source: OSTI; NTIS; GPO Dep. 

In this project, the following tasks have been performed: (1) Set- 
ting up the Dual-Screw feeder reactor. (2) Determination of the 
pyrolysis product and the sulfur distribution in char, tar and gas 
based on experimental data. (3) Study of the devolatilization and 
the desulfurization kinetics and obtaining the basic kinetic parame- 
ters. (4) Study of the sulfur removal efficiency of lime pellets fed 
into the outer tube of the dual-screw feeder reactor. (5) Study of 
the effect of the coal particle size on pyrolysis and desulfurization. 
(6) Study of the coal pyrolysis using a TGA (Thermal Gravimetric 
Analyzer). (7) Study of the coal desulfurization using a tube oven. 
(8) Setting up a combustor. (9) Study of the combustion character- 
istics of the pyrolysis products from the dual-screw feeder reactor. 
(10) Process simulation of the dual-screw feeder reactor. The ex- 
perimental results of devolatilization and desulfurization of an Ohio 
#8 coal demonstrate that an increasing the temperature in mild 
coal pyrolysis leads to the increase of both the devolatilization yield 
and the desulfurization yield. Under the experimental conditions, 
mainly the organic sulfur releases in the form of H2S. Both the de- 
volatilization and the desulfurization processes can be described by 
using the first-order-reaction model which gives the activation en- 
ergy values for pyrolysis and desulfurization of 170,021 kJ/mol and 
78,783 kJ/mol, indicating the sulfur is easier to release than 
volatiles. The outer screw region of CaO pellets also demonstrated 
almost a complete removal of hydrogen sulfide from volatiles. At a 
temperature of 475°C and a residence time of 6 minutes, 73.1% of 
the organic sulfur was removed in the screw feeder reactor. The 
investigation of the combustion characteristics of the pyrolysis 
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products showed a negligible reduction of the total heating value of 
the char and volatile products. 


34766 (DOE/PC/89883-—70) Coal liquefaction process 
streams characterization and evaluation: Topical report: 
Analytical methods for application to coal-derived resids, A lit- 
erature survey. Brandes, S.D. CONSOL, Inc., Library, PA (United 
States). Jun 1993. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-89PC89883. Order Number 
DE93040647. Source: OSTI; NTIS; GPO Dep. 

This literature survey was conducted to address an important 
question: What are the methods available in the realm of analytical 
chemistry that may have potential usefulness to the development 
of coal liquefaction technology? In an attempt to answer to that 
question, the emphasis of this survey was directed at analytical 
techniques which would be applicable to the high molecular weight, 
non-distillable residue of coal-derived liquids. It is this material 
which is most problematic to the analytical investigator and the 
developer of direct coal liquefaction processes. A number of com- 
prehensive analytical reviews of literature dealing with coal and 
other fossil fuels are available. This literature survey will (1) be 
limited to articles published between 1980—1991, with some excep- 
tions; (2) be limited to the use of analytical methods for high 
molecular weight, primarily nondistillable, fossil fuel-derived materi- 
als, except where the application of an analytical method to coals 
or distillates may show promise for application to non-distillable 
coal-derived materials; and (8) demonstrate the potential useful- 
ness of an analytical method by showing how the method has 
been applied to high molecular weight, non-distillable materials, if 
not specifically to coal liquids. The text is divided by type of 
methodology, i.e. spectroscopy, microscopy, etc. Each section will 
be essentially free-standing. An historical background is provided. 


34767 (DOE/PC/90043-T11) Novel approaches to the pro- 
duction of higher alcohols from synthesis gas: Quarterly 


technical progress report No. 10, January 1, 1993—March 31, 
1993. North Carolina State Univ., Raleigh, NC (United States). 
Dept. of Chemical Engineering. 18 Jun 1993. 25p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC22- 
90PC90043. Order Number DE93040515. Source: OSTI; NTIS; 
GPO Dep. 

Research continued on the conversion of syngas to alcohols. 
This quarter, under Task 2, catalyst analyses suggest that deacti- 
vation due to poisoning by iron and nickel carbonyls was probably 
responsible for poor methanol production during the first MeOH 
synthesis verification run in December, 1992. Under Task 3, the 
promoting effect of rhenium (Re) on rhodium (Rh)/alumina (Al2O3) 
higher oxygenate synthesis (HAS) catalysts was studied. All of 
these catalysts contained a nominal 1 wt % Rh. Some of the Rh/ 
Re/AlzO3 catalysts were more selective for CO conversion to oxy- 
genates than any of the catalysts previously studied. Both the 
syngas conversion and the oxygenate selectivity increased as the 
Re content was increased to 12 wt. %. This concentration roughly 
corresponds to the amount required to cover an alumina surface 
area of 170 m?/g with a monolayer of Re2O7. The 1 wt %Rh/l2wt 
% Re/AlzO3 catalyst had a carbon efficiency to oxygenates of 
58%. However, the CO conversion was less than 1%. Extended X- 
ray Absorption Fine Structure (EXAFS) analysis showed that when 
[Rh4(CO),2] is adsorbed onto Re/AlzO3, small Rh particles with a 
coordination number less than three are formed. Major growth of 
Rh particles is observed with a “plain” AlpO3 support. The use of a 
silica support was also investigated. 


34768 (DOE/PC/90047-T7) Synthesis of octane enhancers 
during slurry-phase Fischer-Tropsch: Quarterly technical 
progress report No. 9, October 1, 1992-December 31, 1992. 
Marcelin, G. Altamira Instruments, Inc., Pittsburgh, PA (United 
States). 30 Jun 1993. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC22-90PC90047. Order Num- 
ber DE93040632. Source: OSTI; NTIS; GPO Dep. 

Figure 7 summarizes the carbon selectivities observed towards 
the main products. During Period IV, the main products observed 
were the heavy hydrocarbons, with selectivity for MTBE being less 
than 3-5%. The only time that high MTBE selectivity was noted 
was during period Ill, when the i-butylene feed was shut-off. The 
large amounts of heavy products and the low selectivity to MTBE 
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were surprising in view of our previous experiments in the gas 
phase and the high methanol-to-i-butylene ratio used in these runs. 
In the gas-phase and with methanol/i-butylene = 0.5, over 95% 
selectivity to MTBE was observed with this catalyst at this temper- 
ature. The higher level of methanol used here would be expected 
to further improve the MTBE selectivity. Perhaps one reason for 
the poor MTBE selectivity relates to the relative solubilities of the 
reactants in the Synfluid changing the effective methanol/i-butylene 
ratio. Figure 8 shows the relative molar concentration of i-butylene 
during Period Ill. At 180 minutes, the gas supply of that reactant 
was shut-off, yet the analyses show that i-butylene continued to 
elute from the reactor for at least an additional 2 hours. It seems 
reasonable that the i-butylene is highly soluble in the Synfluid since 
they are both nonpolar hydrocarbons. Likewise, one would expect 
the methanol to not be quite as soluble and thus the methanol/i- 
butylene ratio in the liquid medium may be very low, favoring the 
oligomerization of i-butylene. Indeed, the only time that MTBE se- 
lectivity was high was after the i-butylene supply was shut-off. We 
intend to quantify these solubilities in future experiments. 


34769 (DOE/PC/90537-T9) Sequential low-temperature de- 
polymerization and liquefaction of US coal: Final report, 
January 1, 1987—January 1, 1991. Shabtai, J.S.; Wiser, W.H. 
Utah Univ., Salt Lake City, UT (United States). Dept. of Fuels Engi- 
neering. May 1992. 138p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-86PC90537. Order Number 
DE93040675. Source: OSTI; NTIS; GPO Dep. 

Based on the above described differences in the reactivity of in- 
tercluster linkages, an effective new procedure for low-temperature 
coal depolymerization-liquefaction was proposed and initially exam- 
ined in our laboratory and then further developed in the framework 
of this project. The pre-extraction with THF removes most of the 
easily extractable material within the coal network, leaving the 
porous system of the coal more susceptible to catalyst impregna- 
tion. During subsequent impregnation, the FeCls catalyst becomes 
uniformly dispersed in the coal particles as recently demonstrated 
by electron probe microscopy. The partial depolymerization of the 
coal during the HT step involves preferential hydrogenolytic cleav- 
age of alkylene (e.g. , methylene), benzyl etheric, cycloalkyl 
etheric, and some activated thioetheric linkages. The following BCD 
step completes the coal depolymerization by base-catalyzed hydrol- 
ysis (or alcoholysis) of diaryl etheric, aryl cycloalkyl etheric, diaryl 
thioetheric, and other bridging groups. Depolymerized coal samples 
obtained by the above sequential HT-BCD treatment consist of 
mixtures of low molecular weight products, composed primarily of 
monocluster compounds. In the final step, the depolymerized prod- 
uct undergoes exhaustive heteroatom removal, partial ring 
hydrogenation, and some C-C hydrogenolysis to yield a light hydro- 
carbon oil. As demonstrated in the present work this procedure has 
the advantages of very high overall coal conversion to low molecu- 
lar weight hydrocarbon oils. It also provides very valuable structural 
information on the fundamental building units of the coal structure. 


34770 (DOE/PC/91041-T7) Preconversion processing of bi- 
tuminous coals: New directions to improved direct catalytic 
coal liquefaction: Quarterly report, April 1, 1993—June 30, 
1993. Viking Systems International, Inc., Pittsburgh, PA (United 
States). Jul 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91041. Order Number 
DE93040518. Source: OSTI; NTIS; GPO Dep. 

This project is focussed on the effective preconversion and lique- 
faction of coal. One of the main goals of this project was to reduce 
hydrogen consumption by decreasing the gas yield and increasing 
the oil yield based on a new structural model of coal. Two factors 
were critically evaluated during these tasks: (1) maximizing disso- 
lution of associated coal and (2) different reactivity of fractions with 
different molecular weight. High-temperature soaking at~ 350°C in 
a coal liquid (recycle oil) was one method for effective dissolution 
not requiring additional chemicals and/or hydrogen. Two-step 
soaking at 350°C and 400°C was more effective for maximum dis- 
solution. The addition of a relatively small amount of hydrogen 
peroxide during soaking slightly enhanced preconversion. Separa- 
tion of dissolved coal into light and heavy fractions, followed by 
liquefaction of the heavy fraction, was effective as a means to im- 
prove product selectivity. Vacuum distillation was projected for the 





simple separation method. Cyclohexane extraction was used in- 
stead of vacuum distillation since cyclohexane solubles closely 
resemble the distillable oil fraction. Tests of the suggested proce- 
dure inferred a 30% increase in the oil yield and a 15-20% 
decrease in the gas yield. The effectiveness of the suggested pro- 
cedure was confirmed from coal/oil ratios (g/ml) of 1/10—3. 
Batchwise vacuum distillation was tested, but was not successful 
due to an inherent problem in resolubilizing pitch samples in coal 
liquid. Progress this quarter is described. 


34771 (DOE/PC/91051-T6) Advanced liquefaction using 
coal swelling and catalyst dispersion techniques: Quarterly 
technical progress report, January-March 1993. Curtis, C.W. 
(Auburn Univ., AL (United States)); Gutterman, C.; Chander, S. 
Amoco Oil Co., Naperville, IL (United States). Research and Devel- 
opment Dept. [1993]. 92p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC91051. Order Number 
DE93041248. Source: OSTI; NTIS; GPO Dep. 

The overall objective of this project is to develop a new ap- 
proach for the direct liquefaction of coal to produce an all-distillate 
product slate at a sizable cost reduction over current technology. 
The approach integrates coal selection, pretreatment, coal swelling 
with catalyst impregnation, liquefaction, product recovery with char- 
acterization, alternate bottoms processing, and carrying out a 
technical assessment including an economic evaluation. The pri- 
mary coal of this program, Black Thunder subbituminous coal, can 
be effectively beneficiated to about 4 wt% ash using aqueous sul- 
furous acid pretreatment. This treated coal can be further 
beneficiated to about 2 wt% ash using commercially available pro- 
cedures. All three coals used in this study (Black Thunder, Burning 
Star bituminous, and Martin Lake lignite) are effectively swelled by 
a number of solvents. The most effective solvents are those having 
hetero-functionality. In addition, a synergistic effect has been 
demonstrated, in which solvent blends are more effective for coal 
swelling than the pure solvents alone. Therefore, it will be neces- 
sary to use only low levels of swelling agents and yet promote the 
impregnation of catalyst precursors. The rate of the impregnation of 
catalyst precursors into swollen coal increases greatly as the effec- 
tiveness of the solvent to swell the coal increases. 


34772 (DOE/PC/91286-T7) The role of catalyst precursor 
anions in coal gasification: Seventh quarterly report, April 
June 1993. Abotsi, G.M.K. Clark Atlanta Univ., GA (United States). 
Dept. of Chemistry. [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-91PC91286. Order 
Number DE93041237. Source: OSTI; NTIS; GPO Dep. 

This project investigates the roles of various aqueous soluble 
catalyst precursor anions, specifically acetate (CH3COO7-), chlo- 
ride (CI-), nitrate (NO,~—), sulfate (SO,2-) and carbonate (CO32-) 
anions on the surface electrical properties of coal and seeks to un- 
derstand the effects of these anions on the adsorption, dispersion 
and activities of calcium and potassium. In order to investigate the 
effects of lower anion concentration on calcium or potassium ad- 
sorption, aqueous solutions containing 10-* mol/L of each anion 
and calcium or potassium were agitated with the acid-leached coal 
following previously described procedure. Chemical analysis for 
calcium or potassium shows that metal uptake is substantially re- 
duced compared to metal adsorption from solutions containing 
higher (10-' mol/L) anion, and hence metal, concentration. FT-IR 
studies on the unloaded and the calcium or potassium (using 
Ca(NO3)2 or KNO3) exchanged coals gave similar spectra. The re- 
markable similarity in the spectra for the calcium or potassium 
loaded coals supports our earlier suggestion that the adsorption 
mechanism was similar for both metals. Based on zeta potential 
and adsorption data reported earlier, metal uptake is prodominantly 
controlled by electrostatic attraction between calcium or potassium 
ions and the negatively charged coal surface. 


34773 (DOE/PC/91288-T9) High temperature electrochemi- 
cal separation of H2S from coal gasification: Quarterly 
progress report, April 1, 1993-June 30, 1993. Winnick, J. Geor- 
gia Inst. of Tech., Atlanta, GA (United States). School of Chemical 
Engineering. [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91288. Order Number 
DE93041239. Source: OSTI; NTIS; GPO Dep. 
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A method of polishing coal synthesis gas by an electrochemical 
operation is being perfected. The operation which takes advantage 
of an electrochemical potential gradient rather than conventional 
techniques, removes poisonous H2S from the coal gas stream 
leaving only Hz to enrich the exiting flue goses. Sulfur is the 
by-product which is carried away by an inert sweep gas and con- 
densed downstream. The technology is attractive due to aesthetics 
as well as economics when compared to other alternatives. Experi- 
ments this quarter focused on production of cobalt electrodes cable 
of sustaining pore symmetry in the cell environs. 


34774 (DOE/PC/91304-T6) Low severity upgrading of F-T 
waxes with solid superacids: Quarterly report, March 1, 1993— 
May 31, 1993. Tierney, J.W.; Wender, |. Pittsburgh Univ., PA 
(United States). Dept. of Chemical and Petroleum Engineering. 
[1993]. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91304. Order Number 
DE93040613. Source: OSTI; NTIS; GPO Dep. 

The upgrading of Fischer-Tropsch waxes with solid superacids 
continued this quarter, the isomerization and hydrocracking of n- 
pentane were examined by in situ FT-IR. It was found that the 
intensity of protonic acid sites was weakened as n-pentane was in- 
troduced into the IR cell, indicating that protonic acid sites tend to 
donate a proton to n-paraffins. There was no evidence of olefinic 
intermediates. It is likely that, as we previously proposed, isomer- 
ization and hydrocracking over Pt/ZrO2/SO, catalyst proceed 
through initial protonation of n-alkanes to form carbonium ions 
which are then isomerized and hydrocracked. 


34775 (DOE/PC/92108-T2) Technology development for 
cobalt F-T catalysts: Quarterly technical progress report No. 
2, January 1, 1993—March 31, 1993. Singleton, A.H. Energy Inter- 
national Corp., Pittsburgh, PA (United States). 27 Jul 1993. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92108. Order Number DE93041296. Source: 
OSTI; NTIS; GPO Dep. 

During this reporting period procurements and installations were 
made for the purpose of refurbishing and refitting the two SBCR 
units that had been used in the recent past for Fischer-Tropsch de- 
velopment projects. The objective of Subtask 2.2 is to test in a 
slurry bubble column reactor catalysts that have shown satisfactory 
performance in a fixed-bed reactor. This is necessary because cat- 
alysts which perform satisfactorily in a fixed bed environment will 
not necessarily perform as well in a slurry environment. Catalyst 
density is particularly important. A catalyst with a high metals load- 
ing may show high activity in a fixed bed but perform poorly in a 
slurry reactor due to catalyst settling. Successful development of 
new or improved catalysts requires catalyst testing at various lev- 
els. Because complete testing (aging, complete characterization, 
etc.) of a catalyst is very expensive and time consuming, such 
complete testing will only be done for a select number of samples. 
Thus, it is imperative that preliminary testing be conducted in a 
rapid and efficient manner to reduce the number of catalyst formu- 
lations that proceed to further testing. Two virtually identical units, 
called M-3 and M-4, have been created from existing equipment/ 
hardware with the addition of new procurements. Also, design 
modifications were made as a result of experience with operation 
of the units under related and similar conditions. 


34776 (DOE/PC/92118-T2) Bench-scale demonstration of 
biological production of ethanol from coal synthesis gas: 
Quarterly report, April 1, 1993-June 30, 1993. Engineering Re- 
sources, Inc., Fayetteville, AR (United States). [1993]. 38p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC92118. Order Number DE93041244. Source: 
OSTI; NTIS; GPO Dep. 

Three bacteria, Clostridium |jungdahlii and isolates ERI-8 and 0- 
52, have been utilized in CSTR studies in order to directly compare 
the performance of the bacteria in continuous culture in converting 
synthesis gas components to ethanol. C. ljungdahlii is able to pro- 
duce higher concentrations of ethanol than the other bacteria, 
largely because medium development with this bacterium has been 
ongoing for 2-3 years. However, both of the ERI isolates are quite 
promising for ethanol production and, therefore, will be studied fur- 
ther in the CSTR. A comparison of the energy costs for various 
ethanol recovery techniques has been made for use in the bench 
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scale system. The techniques considered include direct distillation, 
extraction with various solvents followed by distillation, air stripping 
followed by distillation, pervaporation followed by distillation, re- 
verse osmosis and temperature swing extraction. Extraction with a 
solvent possessing a relatively high distribution coefficient for 
ethanol and a high separation factor (relative ability to extract 
ethanol in favor of water), followed by distillation, is the most desir- 
able technology 


34777 (DOE/PC/92122-T2) Novel bimetallic dispersed cata- 
lysts for temperature-programmed coal liquefaction: Technical 
progress report, January—March 1993. Parfitt, D.S.; Song, Chun- 
shan; Schobert, H.H. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Jul 
1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92122. Order Number 
DE93041240. Source: OSTI; NTIS; GPO Dep. 

The ultimate goal of the present research is to develop novel 
catalytic hydroliquefaction process using highly active dispersed 
catalysts. The primary objective of this research is to develop novel 
bimetallic dispersed catalysts from organometallic molecular pre- 
cursors, that can be used in low concentrations (<!I%) but exhibit 
high activity for efficient hydrouquefaction of coals under 
temperature-programmed conditions. In this quarter, we have syn 
thesised several bimetallic complexes that contain Mo, Co, and S 
in a single molecule. Three of them are bimetallic thiocubanes: 
MosCo2S4(S2 CNEts)2(CH3 CN)o(CO)2 [designated as MoCo-TCl], 
MosCo2S4Cpo(CO)> [MoCo-TC2], and MosCo2S4(Cp’}2(CO)> 
[MoCo-TC3], in which Et, Cp and Cp’ represent ethyl, cyclopentadi- 
ene, and pentainethylcyclopentadiene, respectively. These 
thiocubanes were synthesized in our laboratory based on the pro- 
cedures reported in literature. For comparative examination, the 
tdanionic bimetallic complex, (PPh4)3Co(MoS4)o, was also 
synthesized. This bimetallic sulfide complex contains cobalt bis- 
tetrathiomolybdate trianion, Co(MoS4)2°-, and is designated as 
MoCo-S. 


34778 (DOE/PC/92122-T3) Novel bimetallic dispersed cata- 
lysts for temperature-programmed coal liquefaction: Technical 
progress report, April-June 1993. Song, Chunshan; Parfitt, D.P.; 
Schobert, H.H. Pennsylvania State Univ., University Park, PA 
(United States). Dept. of Materials Science and Engineering. Aug 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC22-92PC92122. Order Number 
DE93041241. Source: OSTI; NTIS; GPO Dep. 

The ultimate goal of the present research is to develop novel 
catalytic hydroliquefaction process using highly active dispersed 
catalysts. The primary objective of this research is to develop novel 
bimetallic dispersed catalysts from organometallic molecular pre- 
cursors, that can be used in low concentrations (<!%) but exhibit 
high activity for efficient hydroliquefaction of coals under 
temperature-programmed conditions. Several heterometallic com- 
plexes consisting of two transition metals, Mo and Co, and sulfur in 
a single molecule were synthesized and tested as precursors of 
bimetallic dispersed catalysts for liquefaction of a Montana subbitu- 
minous coal (DECS-9) at the loading level of 0.5 wt% Mo on dmmf 
coal. It was found that the structure of the precursors, in particular 
the ligands to the metal species, affect the activity of the resulting 
catalyst significantly. Among the M-M’ type precursors tested, Mo- 
Co thiocubane, MozCo2S,4(Cp)2(CO)2 [Cp = cyclopentadiene], 
designated as MoCo-TC2, produced in-situ the best catalyst The 
performance of the Mo-Co bimetallic catalyst was further enhanced 
by using temperature programmed (TPL) conditions consisting of a 
low temperature soaking at 200°C, programmed heat-up to 400 or 
425°C followed by a 30 minutes hold. The pro ed heat-up serves 
as an in-situ activation of catalyst and coal pretreatment, which 
contributes to more effective hydrogenation of reactive fragments 
at high temperature. 


34779 (DOE/PC/92150-T4) Surfactant studies for bench- 
scale operation: Fourth quarterly technical progress report, 
April 1, 1993—June 30, 1993. Hickey, G.S.; Sharma, P.K. Jet 
Propulsion Lab., Pasadena, CA (United States). 23 Jul 1993. 26p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al22-92PC92150. Order Number DE93041229. Source: 
OSTI; NTIS; GPO Dep. 
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A phase 2 study has been initiated to investigate surfactant- 
assisted coal liquefaction, with the objective of quantifying the en- 
hancement in liquid yields and product quality. This report covers 
the fourth quarter of work. The major accomplishments were (1) 
Completion of coal liquefaction autoclave reactor runs and related 
analysis with Illinois #6 coal with time as a variable at 375°C, and 
pressures of 1800 psig; (2) an investigation into the mechanism of 
the effect that the lignosulfonate surfactant has in enhancing lique- 
faction yields; and (3) completion of a bench-scale test with the 
surfactant in the continuous flow Catalytic Two Stage Liquefaction 
Process (CTSL) reactor at HRI. 


34780 (DOE/PC/92531-T2) Heteronuclear probes of coal 


structure and reactivity: Quarterly report, [April-June 1993]. 
Verkade, J.G. lowa State Univ. of Science and Technology, Ames, 
IA (United States). 26 Jul 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92531. 
Order Number DE93041234. Source: OSTI; NTIS; GPO Dep. 
During this past quarter we further addressed the question of 
which species catalyzes removal of sulfur from coal by BugP. 


34781 (DOE/PC/92532-T4) [Fischer-Tropsch synthesis in 
supercritical reaction media]: [Quarterly report, April-June 
1993]. Subramaniam, B. Kansas Univ., Lawrence, KS (United 
States). Dept. of Chemical and Petroleum Engineering. [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92532. Order Number DE93041235. Source: 
OSTI; NTIS; GPO Dep. 

Progress was made toward completion of the automated high 
pressure reactor and analytical units. Specific accomplishments are 
described. 


34782 (DOE/PC/92545-3) Fischer-tropsch synthesis in su- 
percritical fluids: Quarterly technical progress report, April 1, 
1993—June 30, 1993. Akgerman, A.; Bukur, D.B. Texas A and M 
Univ., College Station, TX (United States). Dept. of Chemical Engi- 
neering. 29 Jul 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-92PC92545. Order Number 
DE93041284. Source: OSTI; NTIS; GPO Dep. 

We have completed modifications of the Taylor Dispersion Appa- 
ratus so that propane can be used as a solvent. Problems were 
encountered initially compressing propane to the necessary pres- 
sures because of cavitation in the liquid pump. This problem was 
overcome by placing a check valve in the line after the pump and 
pressures of 2500 psi have been achieved. The system has been 
pressure tested by using a soap solution on exposed joints and 
performing a mass balance (leak test). The mass balance was 
made by reading the volumetric flow rate of liquid in the syringe 
pump and converting this to expected gas flow rate. The liquid was 
then vaporized and a dry gas meter measured the amount of gas 
at the exit of the apparatus. The expected and measured gas flow 
rates were in excellent agreement, indicating that there are no sig- 
nificant leaks in the system. Presently, we are having problems 
with the use of UV detection for the dim using compounds. The de- 
tector is successfully auto-zeroing with a blank cell and with Coo. 
With the use of instrument grade propane, however, the detector is 
unable to auto-zero because of absorption of unknown impurity. 
We believe this problem is caused by a sulfur compound in the 
propane gas cylinder and we plan to install an active carbon guard 
bed to remove a sulfur containing compounds. 


34783 (ETDE/JP-mf-94707421, pp. 89-150) Advanced coal 
technology strategic plan of U.S. Government. Randolph, J. 
Japan Machinery Federation, Tokyo (Japan). Mar 1993. (In Japan- 
ese). In 1992FY survey report on the present situation of clean 
coal technology and future prospect. 100p. Order Number 
DE94707421. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

This paper describes situations of advanced coal technologies in 
different countries. The U.S. DOE provides governmental subsidies 
to clean coal technology programs for up to 50% as a part of the 
national energy strategy. It researches and develops super-clean 
high-efficiency power generation so that coal can retain competi- 
tiveness even under more rigorous regulation requirements. It also 
offers financial aids to coal liquefaction activities with an objective 





to produce high-quality liquid fuel at a cost of 30 dollars or less per 
barrel. It is necessary to raise the degree of social acceptance of 
use of efficient and clean coal under severe environmental pres- 
sures. Coal research and development being carried out by the 
British Coal Public Corporation covers four areas: marketing assis- 
tance, industrialization, research and development, and contracting. 
The Corporation is developing pressurized gasification topping cy- 
cle power generation, coal liquefaction, and extraction of CO2 from 
exhaust gases. The paper also introduces the coal dust blow-in 
blast furnace technology and coal gasification combined cycle be- 
ing developed by the Canadian Energy Research Institute. South 
Africa is making researches using the national fund with emphasis 
placed on the national strategy. The paper also touches on the sit- 
uation in Australia. 9 figs. 


34784 (ETDE/JP-mf-94707440) 1992FY survey report on 
the present situation of clean coal technology and future 
prospect. Japan Machinery Federation, Tokyo (Japan). Mar 1993. 
176p. (In Japanese). Order Number DE94707440. Source: OSTI; 
NTIS; Avaialbe From The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

The paper studies the developmental trend of clean coal technol- 
ogy (CCT) in Japan, advanced countries and developing countries. 
The following are described about Japan: fluidized bed boilers, 
CWM (coal/water/slurry), CCS (coal cartridge system), flue gas dis- 
posal, effective utilization technology for coal briquette and coal 
ash. The US DOE's Efficiency Projections for Advanced Coal Sys- 
tems aim to set minimum performance targets for power generation 
systems. Research and development on coal utilization by British 
Coal Corporation are made in the fields of the power generation 
and liquid fuel from coal. Coal researches in Canadian Energy In- 
stitution (ERL, CANMET) are made mainly on a new iron-making 
method, FBC, IGCC, and coal characterization. A coal research/ 
development plan by South African national fund and coal utiliza- 
tion in Australia are described. Coal characterization is researched 
also in Australia. 73 figs., 49 tabs. 


34785 (LBL-34309) Synthesis and development of pro- 
cesses for the recovery of sulfur from acid gases: Part 1, 
Development of a high-temperature process for removal of 
H2S from coal gas using limestone — thermodynamic and ki- 
netic considerations; Part 2, Development of a zero-emissions 
process for recovery of sulfur from acid gas streams. Towler, 
G.P.; Lynn, S. Lawrence Berkeley Lab., CA (United States). May 
1993. 258p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93019229. Source: OSTI; NTIS; GPO Dep. 

Limestone can be used more effectively as a sorbent for H2S in 
high-temperature gas-cleaning applications if it is prevented from 
undergoing calcination. Sorption of H2S by limestone is impeded 
by sintering of the product CaS layer. Sintering of CaS is catalyzed 
by COs, but is not affected by No or Ho. The kinetics of CaS sin- 
tering was determined for the temperature range 750—900°C. 
When hydrogen sulfide is heated above 600°C in the presence of 
carbon dioxide elemental sulfur is formed. The rate-limiting step of 
elemental sulfur formation is thermal decomposition of H2S. Part of 
the hydrogen thereby produced reacts with CO2, forming CO via 
the water-gas-shift reaction. The equilibrium of H2S decomposition 
is therefore shifted to favor the formation of elemental sulfur. The 
main byproduct is COS, formed by a reaction between CO, and 
H2S that is analogous to the water-gas-shift reaction. Smaller 
amounts of SO2z and CS2 also form. Molybdenum disulfide is a 
strong catalyst for H2S decomposition in the presence of COz. A 
process for recovery of sulfur from H2S using this chemistry is as 
follows: Hydrogen sulfide is heated in a high-temperature reactor 
in the presence of COz and a suitable catalyst. The primary prod- 
ucts of the overall reaction are So, CO, He and H20. Rapid 
quenching of the reaction mixture to roughly 600°C prevents loss 
Of Sz during cooling. Carbonyl sulfide is removed from the product 
gas by hydrolysis back to COz and H2S. Unreacted CO2z and H2S 
are removed from the product gas and recycled to the reactor, 
leaving a gas consisting chiefly of Hz and CO, which recovers the 
hydrogen value from the H2S. This process is economically favor- 
able compared to the existing sulfur-recovery technology and 
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allows emissions of sulfur-containing gases to be controlled to very 
low levels. 


34786 (NEDO-C—9203) Survey of promotion subsidies and 
R and D assistance for coal production/utilization technology. 
Report 1.: Survey of the clean coal technology trend in 
Europe. New Energy and Industrial Technology Development Or- 
ganization, Tokyo (Japan). Mar 1993. 207p. (in Japanese). Order 
Number DE94707491. Source: OSTI; NTIS; Available from New 
Energy and Industrial Technology Development Organization, Sun- 
shine 60, 30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, 
Tokyo, Japan. 

The paper surveys the developmental trend of clean coal tech- 
nology in Europe. By 1989, EC gave a total of the subsidies of 302 
million ECU equivalent to 40% of the cost for clean coal utilization. 
Together with a new technology for mass production of clean gas 
from coal aiming at preventing pollution, obtained is a result of 
structuring the developmental base for the combined cycle power 
plant which is effective and environmentally favorable, by develop- 
ing various industrial coal gasifiers such as British Gas/Lurgi’s 
slagging type, Rheinbraun’s high temperature Winkler type, Krupp 
Kopper’s PRENFLO, etc. To this coal gasification program, a sub- 
sidy amounting to 122 million ECU is given. Further, subsidies are 
given to a gasification extraction method for underground coal 
reserve, UK's coal solvent extraction method, a Haldor Topsoe indi- 
rect liquefaction method and a hydrogenation pyrolysis method. In 
and after 1990, EC started subsidies for demonstration of new com- 
bustion/conversion methods aiming principally at coal cleaning as a 
part of the policies under their THERMIE project. 37 figs., 8 tabs. 


34787 Moist caustic leaching of coal. Nowak, M.A. To Dept. 
of Energy. 1991. USA patent application 7-748,373. 24p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC22-81PC42295. Order Number DE93019331. Source: OSTI; 
NTIS; GPO Dep. 

A process is claimed for reducing the sulfur and ash content of 
coal. Particulate coal is introduced into a closed heated reaction 
chamber having an inert atmosphere to which is added moist caus- 
tic having a water content in the range of from about 15% by weight 
to about 35% by weight. The coal and moist caustic are kept at a 
temperature of about 300°C. Then, water is added to the coal and 
caustic mixture to form an aqueous slurry, which is washed with 
water to remove caustic from the coal and to produce an aqueous 
caustic solution. Water is evaporated from the aqueous caustic so- 
lution until the water is in the range of from about 15% by weight 
to about 35% by weight and is reintroduced to the closed reaction 
chamber. Sufficient acid is added to the washed coal slurry to neu- 
tralize any remaining caustic present on the coal, which is 
thereafter dried to produce desulfurized coal having not less than 
about 90% by weight of the sulfur present in the coal feed removed 
and having an ash content of less than about 2% by weight. 


34788 (SAND-93-1850C) High tar yields from low-rank 
coals in non-catalyzed hydropyrolysis. Klavetter, E.; Mitchell, 
S.C.; Garcia, R.; Snape, C.E. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930904—6: 7. international coal science conference, Banff 
(Canada), 12-17 Sep 1993). Order Number DE93019438. Source: 
OSTI; NTIS; GPO Dep. 

Hydropyrolysis is potentially an attractive means for the produc- 
tion of synthetic fuels and chemical feedstocks from coals. It offers 
a simpler process configuration than traditional direct liquefaction 
with a higher throughput and avoids problems with liquid (tar)- 
solids (residue) separation. Recent evaluations of coal liquefaction 
processes have concluded that, provided 50% or more distillable 
liquids can be produced, hydropyrolysis will be a viable alternative 
to the traditional vehicle solvent-based processes. For low-rank 
coals, hydrogenation catalysts are much less effective than for their 
bituminous counterparts with the increases in tar yields being typi- 
cally less than 10% daf coal®. Nonetheless, without catalyst, the tar 
yields of 40-50% at 150 bar pressure are appreciably higher than 
for bituminous coals. In this investigation, tests have been con- 
ducted at temperatures up to 600°C and using an extremely low 
heating rate of 5°C/min on the Wyodak Argonne Premium Coal 
Sample (APCS) and the high-sulfur Mequinenza and Rasa lignites 
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to ascertain whether tar yields could be further increased without 
catalyst. It was initially considered that the tar yields for low rank 
coals are limited by the fact that retrogressive reactions, particularly 
those involving phenolic and carboxylic moities, are more prevalent 
than for bituminous coals. Data obtained indicates that low heating 
rates do, in fact, improve the conversion for low-rank coals. 


34789 (SAND-93-7059C) The economics of liquid trans- 
portation fuels from coal: Past, present and future. Gray, D. 
(Mitre Corp., McLean, VA (United States)); Tomlinson, G.; ElSawy, 
A. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9309111-2: 10. 
annual international Pittsburgh coal conference: coal - energy and 
the environment, Pittsburgh, PA (United States), 20-24 Sep 1993). 
Order Number DE93019426. Source: OSTI; NTIS; GPO Dep. 

This paper reviews the technologies for producing liquid trans- 
portation fuels from coal and traces their evolution. Estimates of 
how their economics have changed with continuing research and 
development are also given. 
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Refer also to citation(s) 34744, 34807, 34847, 34849, 36548, 37029 


34790 (ANL/CHM/CP-—-78384) Solvent-assisted NMR imag- 
ing or heterogeneous coal macromolecular networks. French, 
D.C.; Cody, G.D.; Botto, R.E. Argonne National Lab., IL (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930904— 
7: 7. international coal science conference, Banff (Canada), 12-17 
Sep 1993). Order Number DE93019771. Source: OSTI; NTIS; 
GPO Dep. 

Solvent swelling has been employed to probe the physical struc- 
ture of coal (1). The swelling behavior of bituminous coals in 
various solvents has been used to assess different strengths or 
types of secondary interactions which determine their macromolec- 
ular structures (2-5). The phenomenon of solvent transport into 
coal during solvent swelling has also been extensively investigated 
by numerous researchers (6-10). Recently, we have obtained im- 
portant information concerning solvent accessibility in coals and 
maceral domains by proton NMR imaging of mobile proton distribu- 
tions resulting from solvent swelling (11). Images of coals swollen 
with perdeuterated solvents were used to map mobile phases in 
the coal macromolecular structure, while images obtained with pro- 
tic solvents mapped distributions of the ingressed solvent. For the 
present purposes 2-D images are sufficient and their acquisition is 
suitably fast. In order to ensure that the transport process was also 
two-dimensional, the upper and lower sample surfaces were pro- 
tected from solvent infiltration by glass coverslips which restricted 
the flow of solvent to cross only the exposed faces of the sample. 
Each sample is rectangular with initial dimensions on the order of 2 
x 2 x 1 mm. The experimental protocol involved immersing the 
sample in the solvent for a period of time, removing it from the sol- 
vent bath, acquiring an image, and re-immersing it. Figure 1 
presents transient images together with one-dimensional projec- 
tions for each of the three macromolecular systems. 


34791 (ANL/CHM/CP-78501) Variations in organic oxygen 
structures in the Argonne premium coals as a function of 
rank. Winans, R.E.; McBeth, R.L.; Melnikov, P.E.; Botto, R.E. Ar- 
gonne National Lab., IL (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930904-9: 7. international coal science 
conference, Banff (Canada), 12-17 Sep 1993). Order Number 
DE93019770. Source: OSTI; NTIS; GPO Dep. 

It has been found that MS and NMR results on oxygenated 
species in coal correlate quite nicely. As expected, from previous 
studies, structures related to lignin dominate in the lower rank 
coals. However, benzofurans and dibenzofurans make an important 
contribution to the overall distribution. Singly anc multiply hydroxy- 
lated benzene rings are the major oxygen structures in the low 
rank coals. In addition, carboxylic acids are quite abundant. In the 
bituminous coals, carboxylic acids are absent and multiple hydroxy- 
lated aromatic compounds become only minor contributors to the 
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overall distribution. More furan containing aromatics are seen. In 
the higher rank lv and mv bituminous coals, hydroxy aromatic com- 
pounds are minor constituents and large annulated benzofurans 
dominate. The relative contribution from ethers is still uncertain and 
is currently being investigated. Overall, it appears that a dominant 
mechanism for oxygen loss during coalification is the coupling of 
phenolic species to form furan structures resulting in the loss of 
water (Scheme 1). These furans are expected to be stable under 
these conditions and remain intact as coalification proceeds. 


34792 (ANL/CHM/CP-—78508) Trends and anomalies in gas 
evolution from coal samples. Vorres, K.S. Argonne National 
Lab., IL (United States). [1993]. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930904—8: 7. international coal science conference, Banff 
(Canada), 12-17 Sep 1993). Order Number DE93019766. Source: 
OSTI; NTIS; GPO Dep. 

As part of the stability studies on these sealed samples a 
number of the samples were given to the Analytical Chemistry Lab- 
oratory at ANL for periodic gas analysis. 1. Higher rank coals 
evolve methane, and lower rank coals evolve carbon dioxide with 
some evolution of both gases for the intermediate ranks. 2. The 
evolution proceeds over times of years for pulverized coals in 
sealed ampules. 3. Gas concentrations are higher above -20 mesh 
samples than above -100 mesh material. 4. Carbon monoxide is 
not evolved. 


34793 (ANL/CHM/CP-—79885) lon exchange properties of 
Wyodak premium coal samples. Vorres, K.S. Argonne National 
Lab., IL (United States). 23 Aug 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930802-—7: 206. American Chemical Society (ACS) national 
meeting, Chicago, IL (United States), 22-27 Aug 1993). Order 
Number DE93019517. Source: OSTI; NTIS; GPO Dep. 

Low rank coals (lignite and subbituminous) contain exchangeable 
cations. A sample of —20+200 mesh Argonne Premium Wyodak 
coal was washed with nitric acid in a burette fitted with a coarse 
glass frit at the base of the graduations to remove the exchange- 
able cations from the system. The eluent was passed to a 
flow-through pH electrode and a titration curve was obtained on a 
computer file. A series of electrodes (pH, calcium, sodium and 
potassium) were used in separate experiments to follow the elution 
from the coal. Some implications for coal structure are also indi- 
cated. 


34794 (ANL/CHMW/CP-80002) Investigation of the deswelling 
characteristics of Illinois No. 6 coal by nuclear magnetic 
resonance imaging (NMRI) and NMR techniques. Hou, L. (Penn- 
sylvania State Univ., University Park, PA (United States). Dept. of 
Materials Science and Engineering); Hatcher, P.G.; French, D.C.; 
Botto, R.E. Argonne National Lab., IL (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930904—10: 7. international 
coal science conference, Banff (Canada), 12-17 Sep 1993). Order 
Number DE93019763. Source: OSTI; NTIS; GPO Dep. 

NMRI can observe the internal and external physical structural 
changes of a sample as well as the solvent penetration process 
without physical handing. Although the spatial resolution achievable 
in NMRI of coal samples is only 20-40 ym swelling of coal can be 
measured because a polar solvent expands the coal to almost 
twice its original volume. NMR can also monitor the change of sol- 
vent concentration m a swollen coal (by integrating the peak areas 
of the NMR spectra), and can also examine solvent mobility (by 
measuring spin-lattice and spin-spin relaxation times). This paper 
reports results on application of NMR and NMRI for study of sol- 
vent induced-deswelling in an Illinois No. 6 coal. 


34795 (CONF-920736-—, pp. 399-403) Coal surface structure 
and thermodynamics. Larsen, J.W. (Lehigh Univ., Bethlehem, PA 
(US)); Glass, A.S. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1992]. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 





The objective of this work is the determination of coal surface in- 
teraction thermodynamics using the technique of inverse gas 
chromatography (IGC). In contrast to static sorption methods, 
which are sensitive to both bulk and surface interactions of coals, a 
dynamic technique such as |GC is sensitive to coal surface interac- 
tions only. The first phase of the work involved the development of 
the methodology needed to apply IGC to complex coal surfaces. 
The second phase of the work involved determination of the inter- 
actions at the surfaces of coals and modified coals. 1 fig., 2 tabs. 


34796 (CONF-920736-, pp. 530-533) The physics of coal 
liquid slurry atomization. Chigier, N. (Carnegie Mellon Univ., 
Pittsburgh, PA (US)); Mansour, A.; Eroglu, H. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1992]. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The changes in the physical processes of atomization as a result 
of adding solid particles to liquids to form coal liquid slurries will be 
studied. The variables: mass loading of coal and coal particle size 
distribution will be examined for their influence on viscosity, 
density, and wettability. High shear rates in atomizers will be deter- 
mined based on liquid mass flow rates and nozzle geometry. 
Shear thickening and shear thinning effects on viscosity will be 
studied at high shear rates. Determination will be made of the ex- 
tent that solid particles interfere with the growth of waves along 
liquid jet surfaces. The influence of turbulence in the liquid on 
surface wave propagation will be studied as a function of the con- 
centration and size of solid particles. 2 figs. 


34797 (CONF-920736-, pp. 558-565) Thermodynamic prop- 
erties of pulverized coal during rapid heating devolatilization 
processes. Proscia, W.M. (United Technologies Research Center, 
E. Hartford, CT (US)); Freihaut, J.D.; Klinzing, G.E. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1992]. From 
8. coal preparation, utilization, and environmental control confer- 
ence; Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The objective of this research is to obtain data on the thermody- 
namic properties and morphology of coal under conditions of rapid 
heating. Specifically, the overall heat of devolatilization, external 
surface area, BET surface area and true density will be measured 
for representative coal samples. The ranks to be investigated in- 
clude a high volatile A bituminous (PSOC 1451D) and a low 
volatile bituminous (PSOC 1516D) coal. In addition, for one coal, 
the contribution of each of the following components to the overall 
heat of devolatilization will be measured: the specific heat of coal/ 
char during devolatilization, the heat of thermal decomposition of 
the coal, the specific heat capacity and heat of vaporization of tars. 
22 refs., 9 figs. 


34798 (DOE/PC/89780-T11) Basic properties of coals and 
other solids: Final report, September 1, 1989—August 30, 1992. 
Arnett, E.M. Duke Univ., Durham, NC (United States). Dept. of 
Chemistry. [1992]. 64p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-89PC89780. Order Number 
DE93040558. Source: OSTI; NTIS; GPO Dep. 

The previous project dissected the heats of interactions of a se- 
ries of coals into components that represented Bronsted acidity, 
hydrogen-bonding acidity and dispersion force interactions through 
comparison with the simple prototype solid acids: sulfonic acid 
resin, silica, and graphitized carbon black respectively. The present 
grant has emphasized the interaction of basic components in the 
coal with strong Bronsted acids and boron trichloride, a very strong 
Lewis acid, with a brief examination of the interactions of the coals 
with phenols as weaker hydrogen-bonding acids. We have also 
compared several coals with liquids derived from them at 
Wilsonville and Exxon. Finally, we have examined the effect of cit- 
ric acid washing on several coals. 


34799 (DOE/PC/90287-T11) Oxidation of coal and coal 
pyrite mechanisms and influence on surface characteristics: 
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[Quarterly] technical progress report, April-June 1993. Doyle, 
F.M. California Univ., Berkeley, CA (United States). Dept. of Mate- 
rials Science and Mineral Engineering. 30 Jun 1993. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-90PC90287. Order Number DE93040617. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this research is to develop a mechanistic under- 
standing of the oxidation of coal and coal pyrite, and to correlate 
the intrinsic physical and chemical properties of these minerals, 
along with changes resulting from oxidation, with those surface 
properties that influence the behavior in physical cleaning pro- 
cesses. The results will provide fundamental insight into oxidation, 
in terms of the bulk and surface chemistry, the microstructure, and 
the semiconductor properties of the pyrite. During the eleventh 
quarter, dry thermal oxidation tests were done on coal samples 
from the Pennsylvania State Coal Bank. As-received and oxidized 
coal samples were studied by ion-exchange methods to determine 
the carboxylate and phenolic group concentrations. Film flotation 
tests were done to characterize the flotability of as-received and 
oxidized coals. In addition, electrokinetic tests were done on differ- 
ent coals, to obtain information pertinent to the selection of flotation 


reagents. DRIFT analysis was done to characterize the structure of 
coals. 


34800 (DOE/PC/91047-T4) Investigation of coal structure: 
Quarterly report, April 1, 1993—June 30, 1993. Viking Systems 
International, Inc., Pittsburgh, PA (United States). Jul 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91047. Order Number DE93041261. Source: 
OSTI; NTIS; GPO Dep. 

As seen from Table 2, retention of NMP and phenol on coal 
sample was less than 4 wt % when retention experiments were 
carried out for 24 hours duration, which is not substantial. Also, no 
trend with respect to temperature was observed. At 250°C, some 
amount of soluble matter from coal was extracted which gave less 
retention of these solvents at higher temperatures. However, the 
effect of duration on retention of phenol was much more pro- 
nounced as is evident from Table 3. Approximately 12.5 wt % of 
phenol retention was observed for retention time of 4 and 7 days. 
Retention of phenol for 24 hours duration was approximately 9.5 wt 
% (expt. No. 27). Although association of coal-derived material has 
been studied, the associated nature of coal extract has not been 
reported. The phenomenon of thermally induced dissociation as 
observed in coal has also been examined for coal extract in our 
recent paper. The molecular weight distribution of the pyridine solu- 
ble fraction of coal, PS25, at room temperature, and the molecular 
weight of pyridine insoluble fraction of Soxhlet extracted pyridine 
soluble fraction, i.e., (Pl:PSsox)ase, using room temperature extrac- 
tion were determined with gel permeation chromatography. There 
was a clear shift to lower molecular weight at 70°C (Soxhlet 
extraction) compared to room temperature extraction. This demon- 
strated association of coal extract in pyridine at room temperature. 
A further study is necessary to examine association of the extract. 
Association of polymeric solutions is well known. Viscosity mea- 
surements is one of the easiest methods for the evaluation of 
associated nature of these extracts. The application of this method 
for coal extract was the objective of this task to evaluate the asso- 
ciation of coal extract in solution. 


34801 (DOE/PC/91311-T7) Configurational diffusion of as- 
phaltenes in fresh and aged catalysts extrudates: Quarterly 
progress report, [March—June 1993]. Guin, J.A.; Tarrer, A.R. 
Auburn Univ., AL (United States). Dept. of Chemical Engineering. 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-91PC91311. Order Number 
DE93040622. Source: OSTI; NTIS; GPO Dep. 

The objective of this research is to determine the relationship be- 
tween the size and shape of coal and petroleum macromolecules 
and their diffusion rates i.e., effective diffusivities, in catalyst pore 
structures. Finite bath-type diffusion experiments will be performed 
using both coal and petroleum-derived macromolecular species, 
@.g. asphaltenes, as well as model compounds, e.g. porphyrins, 
polymers, of known molecular size. By monitoring the concentra- 
tion of solute macromolecules in the bath, the effective intrapore 
diffusion coefficients will be determined through application of the 
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appropriate diffusion equations. Macromolecular species concentra- 
tions will be monitored by size exclusion chromatography (SEC). 
Relationships will be sought between the size, and shape, e.g. pla- 
nar, coil, of the diffusing solutes and the pore geometry (pore size 
distribution) of the catalyst support The effects of molecule configu- 
ration and catalyst pore size distribution on the effective intrapore 
diffusivity will be examined. Specially prepared laboratory catalysts 
with very narrow pore size distributions and other model porous 
media, eg. porous Vycor glass, will be utilized in the experiments. 
Pore structures of all catalysts and other perous media will be char- 
acterized by mercury porosimetry and surface area (BET) analysis. 


34802 (DOE/PC/92156—-4) Development and use of an 
apparatus to measure the dynamic surface properties of coal- 
water slurry fuels: Quarterly report No. 4, May 1, 1993—July 31, 
1993. Klihm, K.D. Texas A and M Univ., College Station, TX 
(United States). Dept. of Mechanical Engineering. [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92156. Order Number DE93041225. Source: 
OSTI; NTIS; GPO Dep. 

Experiments were conducted to measure dynamic surface ten- 
sion of various coal-water slurry (CWS) fuel samples containing 
different surfactants and coal loadings. A maximum air bubble 
pressure technique was used to measure dynamic surface tension. 
The coal used for the CWS had 50 um volume mean diameter 
(VMD) mined from the Upper Elkhom Seam in Virginia. Five sur- 
factants were selected for the study: Witconol NP-100, Ammonium 
DDBS (bard), Ammonium DDBS (soft), Witconate 1223H and Wit- 
conate 1840X. To detemfine critical micelle concentration (CMC), 
static surface tension was also measured using a Du-Nouy ring 
tensiometer. Detailed and comprehensive data for dynamic surface 
tension for a 50% CWS mixture are documented and presented. 


34803 (DOE/PC/92546-T3) New concept for coal wettability 
evaluation and modulation: Technical progress report, April 1, 
1993—June 30, 1993. Hu, W. Utah Univ., Salt Lake City, UT 
(United States). Dept. of Metallurgy and Metallurgical Engineering. 
[1993]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92546. Order Number 
DE93041265. Source: OSTI; NTIS; GPO Dep. 

This project is concerned with the new concept for coal surface 
wettability evaluation and modulation. The objective of the work is 
to study the fundamental surface chemistry features about the 
evaluation of the surface wettability of coal and pyrite and establish 
a new separation strategy which could contribute to the advanced 
coal-cleaning for premium fuel application. In the past quarter re- 
port, the capillary rise test results of three coal and mineral pyrite 
samples in distilled water, kerosene, and salt solution indicated 
that there are good agreements between the experimental obser- 
vations and theoretical assumption. In this quarter, the further 
capillary rise tests were conducted for coal, pyrite and coal pyrite 
in distilled water, kerosene and benzene. The test results shown 
that surface wettability of coal, mineral pyrite, and coal pyrite have 
good correlation with the theoretical predictions. 


0108 Waste Management 


Refer also to citation(s) 34712, 34757, 34812, 34839, 34843, 
34844, 34848, 35631, 35632, 35633, 35634, 35635, 35636, 35637, 


35638, 35639, 35640, 35641, 35642, 35643, 35644, 35645, 35646, 
35647, 35648, 36207, 37967 


34804 (CONF-920736—, pp. 578-584) Effect of cohesive 
properties on fine particle collection and reentrainment. Heidt, 
M.K. (Univ. of North Dakota, Grand Forks (US)); Miller, S.J. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract FC21-86MC10637. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pre- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The flue gas cleanup project, consisting of two subtasks, is de- 
scribed. Task A, Fine Particulate Control, consisted of bench-scale 
experiments to investigate the reentrainment behavior of fly ash 
and relate it to the cohesive properties of the ash. Task B focused 
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on a literature review of the impact of coal combustion on atmo- 
spheric visibility. The objectives of Task A are presented. The 
accomplishments and conclusions reached are discussed. Plans 
for further work on fine particulate control are described. 


34805 (CONF-920736-, pp. 640-644) Characteristics of duct 
injection residues impacting potential utilization and disposal. 
Pflughoeft-Hassett, D.F. (Univ. of North Dakota, Grand Forks (US)); 
Eylands, K.E.; Dockter, B.A.; Strobel, T.; Hassett, D.J.; Weber, G. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. Subcontract 7001 9330.001. From 8. coal preparation, uti- 
lization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental controi contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The duct injection process for flue-gas clean-up produces high 
volumes of residues that may impede commercialization of this 
technology. This research task was performed to provide scientific 
and engineering information that will aid the identification of poten- 
tial utilization applications and disposal requirements for these 
residues. Since utility “wastes” may be very expensive to dispose 
or a source of revenue when sold for reuse, it is extremely impor- 
tant to understand the characteristics and behavior of the material 
and its potential for reuse or its potential for environmental impact 
and related disposal expenses. The work performed for this task 
included comprehensive chemical, mineralogical, and physical 
characterization of residues generated by duct injection processes 
at three demonstration project sites. The results of these laboratory 
characterization investigations allowed some general conclusions 
regarding the potential use and disposal of duct injection residues. 
Interpretation of results was performed under consideration of 
existing and proposed regulations for solid wastes to determine po- 
tential problem areas and expected costs for disposal. Several 
acceptable disposal options and potential utilization applications 
have been proposed for duct injection solid residues as investi- 
gated. A Topical Report detailing all the individual experiments and 
results has been prepared and is currently in press. A summary of 
the key experiments, results, and conclusions is presented here, 
and recommendations for suitable disposal schemes, potential uti- 


lization applications, and additional research are also outlined. 1 
ref., 2 tabs. 


34806 (DOE/MC/10637-3376) Development of fly ash- 
based slope protection materials for waste disposal ponds: 
Topical report, Task 7.7. Moretti, C.J. North Dakota Univ., Grand 
Forks, ND (United States). Energy and Environmental Research 
Center. Feb 1993. 31p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-86MC10637. Order Number 
DE93000294. Source: OSTI; NTIS; GPO Dep. 

A research project was conducted to develop a cost-effective 
slope protection material for a 100-acre scrubber sludge disposal 
pond located at the Sherco power pliant. The technical objective of 
the project was to formulate and evaluate the performance of a 
slope protection material produced using self-cementing coal com- 
bustion by-products. The material was to have sufficient durability 
and erosion resistance to protect the underlying bottom ash fill and 
clay liner from wave erosion for at least 5 years when it was placed 
on the interior side slopes of the pond. The two coal combustion 
by-products that were considered for use in the slope protection 
material were 1) a spray dryer waste and 2) a subbituminous coal 
fly ash. The spray dryer waste was approximately a 50:50 mixture 
of subbituminous coal fly ash and reacted, lime-based scrubber 
sorbent. The subbituminous coal fly ash was produced from a 
cyclone-fired boiler. Both by-products displayed self-cementing 
behavior when mixed with water. The results of the field tests indi- 
cated that a slope protection slab prepared from Sherco spray 
dryer waste placed with a 20% moisture content showed almost no 
deterioration after 20 months in the field. A slab prepared from a 
mixture of 25% Riverside fly ash and 75% bottom ash with a mois- 
ture content of 18% showed a slight loss of material from the 
surface of the slab, but no substantial deterioration after 20 months 
in the field. Two other materials containing Riverside fly ash that 
were prepared with higher moisture contents showed somewhat 
more deterioration after 20 months, although none of the field test 
slabs appeared to have failed in that time period. 





34807 (DOE/MC/26255-3370) Geotechnical/geochemical 
characterization of advanced coal process waste streams: 
Task 2. Moretti, C.J.; Olson, E.S. Universal Fuel Development As- 
sociates, Inc., Grand Forks, ND (United States). Sep 1992. 529p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC21-89MC26255. Order Number DE93000287. Source: 
OSTI; NTIS; GPO Dep. 

Successful disposal practices for solid wastes produced from ad- 
vanced coal combustion and coal conversion processes must 
provide for efficient management of relatively large volumes of 
wastes in a cost-effective and environmentally safe manner. At 
present, most coal-utilization solid wastes are disposed of using 
various types of land-based systems, and it is probable that this 
disposal mode will continue to be widely used in the future for ad- 
vanced process wastes. Proper design and operation of land-based 
disposal systems for coal combustion wastes normally require ap- 
propriate waste transfer, storage, and conditioning subsystems at 
the plant to prepare the waste for transport to an ultimate disposal 
site. Further, the overall waste management plan should include a 
by-product marketing program to minimize the amount of waste that 
will require disposal. In order to properly design and operate waste 
management systems for advanced coal-utilization processes, a 
fundamental understanding of the physical properties, chemical 
and mineral compositions, and leaching behaviors of the wastes is 
required. In order to gain information about the wastes produced 
by advanced coal-utilization processes, 55 waste samples from 16 
different coal gasification, fluidized-bed coal combustion (FBC), and 
advanced flue gas scrubbing processes were collected. Thirty-four 
of these wastes were analyzed for their bulk chemical and mineral 
compositions and tested for a detailed set of disposal-related phys- 
ical properties. The results of these waste characterizations are 
presented in this report. In addition to the waste characterization 
data, this report contains a discussion of potentially useful waste 
management practices for advanced coal utilization processes. 


34808 (DOE/PC/91293-T3) Direct catalytic decomposition 
of nitric oxide: Quarterly technical progress report No. 7, 
April-June 1993. Flytzani-Stephanopoulos, M. Massachusetts Inst. 
of Tech., Cambridge, MA (United States). Dept. of Chemical Engi- 
neering. [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91293. Order Number 
DE93040709. Source: OSTI; NTIS; GPO Dep. 

This project investigates a suitable catalyst system for direct NO 
decomposition in post-combustion gas streams. This process does 
not use a reductant, such as the ammonia used in Selective Cat- 
alytic Reduction (SCR) of NO, to nitrogen. Therefore, it is greatly 
simplified process basically involving passing the flue gas through 
a catalytic converter. Catalysts are prepared by incorporating metal 
cations into zeolite supports according to ion exchange procedures 
widely used in preparation of metal/zeolite catalysts. The catalysts 
of primary interest include copper, palladium, silver and nickel ex- 
changed ZSN-5 catalysts. Particular emphasis is given in this work 
on promoted Cu-exchanged zeolites, especially the catalyst system 
Mg/Cu-ZSM-5 and a few others, which are promising for NO con- 
version to nitrogen at typical flue gas O2 and NO levels and over 
the temperature range of 723-873K. The effect of zeolite modifica- 
tion, copper exchange level and catalyst preparation conditions on 
the catalyst activity are studied in a packed-bed microreactor. 
Temperature-programmed desorption (TPD) and reduction (TPR) 
experiments will be carried out in a thermogravimetric analyzer. Ki- 
netic studies of NO and Oz interaction with catalysts over a wide 
temperature range as well as catalyst structural investigations are 
planned. 


34809 (DOE/PC/91302-7) Hydrothermal reactions of fly 
ash: [Quarterly] report, April 1, 1993—June 31, 1993. Brown, 
P.W. Pennsylvania State Univ., University Park, PA (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG22-91PC91302. Order Number 
DE93041224. Source: OSTI; NTIS; GPO Dep. 

Reactions which occur when fly ash is treated under hydrother- 
mal conditions are being investigated, in order to determine the 
nature of the phases that form, assess the stabilities of these 
phases in the ambient environment and, finally, assess whether 
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these phases are capable of sequestering hazardous species. An- 
other reason for undertaken this proposed study is that, depending 
on the composition of the ash and the presence of selected addi- 
tives, it may be possible under hydrothermal conditions to form 
compounds which have cementitious properties. Formation of four 
classes of compounds, which bracket likely fly ash compositional 
ranges. have been selected for study: calcium silicate hydrates, 
calcium silicosulfates, calcium aluminosulfates, and alkali alumi- 
nosilicates. Hydration of tricalcium aluminate in presence of 
Sr(OH)2 or SeOo, and of fly ash with Ca(OH)> and CaSO,, 2H2O 
was carried out and the product and pure structure analyzed. 


34810 (OCDO—-93040459) Management of solid wastes 
from the Limestone Injection Dry Scrubbing (LIDS) clean coal 
technology: Final report. Musiol, W.F. Jr.; Czuczwa, J.M. Bab- 
cock and Wilcox Co., Alliance, OH (United States). Research and 
Development Div. Mar 1993. 97p. Sponsored by Ohio State Gov- 
ernment, Columbus, OH (United States). Grant CDO/R-902-8. 
Source: OSTI; Ohio Coal Development Office, 77 S. High St., P. 
O. Box 1001, Columbus, OH 43266-0001. 

The objectives of this project were to characterize by-products 
from a pilot Limestone Injection Dry Scrubbing (LIDS) process and 
to develop processes directed toward the safe and economic use 
or disposal of these wastes. Because LIDS is a developing Clean 
Coal technology, a database of chemical and physical characteris- 
tics of the by-product was first developed. During the course of this 
project, it was found that the waste alone did not form high- 
strength products sufficient for use in construction and engineering 
applications. Therefore, the project was redirected to evaluate the 
by-product as a soil-cement and Portland cement raw material, 
agricultural liming agent, backfill/landfill material component, and 
mine reclamation/neutralizing agent. Based on these evaluations, 
the most viable uses for the LIDS byproduct include use in mine 
reclamation or as a neutralization agent. If soluble sulfites can be 
minimized by avoiding a dolomitic LIDS reagent, use as an agricul- 
tural liming agent has promise. Interest from an Ohio utility in the 
LIDS process suggests possible application of results at the 
demonstration or commercial stages. 
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34811 (ANL/EAIS/CP-—80356) Projections of air toxic emis- 
sions from coal-fired utility combustion: Input for hazardous 
air pollutant regulators. Szpunar, C.B. Argonne National Lab., IL 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930707—1: 2. international conference on managing hazardous air 
pollutants, Washington, DC (United States), 13-15 Jul 1993). Order 
Number DE93018589. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) is required by 
the 1990 CAAA to promulgate rules for all “major” sources of any 
of these HAPs. According to the HAPs section of the new Title Ill, 
any stationary source emitting 10 tons per year (TPY) of one HAP 
or 25 TPY of a combination of HAPs will be considered and desig- 
nated a major source. In contrast to the original National Emission 
Standards for Hazardous Air Pollutants (NESHAP), which were de- 
signed to protect public health to “an ample margin of safety,” the 
new Title Ill, in its first phase, will regulate by industrial category 
those sources emitting HAPs in excess of the 10/25-TPY threshold 
levels, regardless of health risks. The trace elements normally as- 
sociated with coal mineral matter and the various compounds 
formed during coal combustion have the potential to produce haz- 
ardous air toxic emissions from coal-fired electric utilities. Under 
Title Ill, the EPA is required to perform certain studies, prior to any 
regulation of electric utilities; these studies are currently underway. 
Also, the US Department of Energy (DOE) maintains a vested in- 
terest in addressing those energy policy questions affecting electric 
utility generation, coal mining, and steel producing critical to this 
country’s economic well-being, where balancing the costs to the 
producers and users of energy with the benefits of environmental 
protection to the workers and the general populace remains of sig- 
nificant concern. 
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34812 (ETDE/JP-mf-94707421, pp. 10-88) Development 
trends of clean coal technologies in Japan. Japan Machinery 
Federation, Tokyo (Japan). Mar 1993. (In Japanese). In 1992FY 
survey report on the present situation of clean coal technology and 
future prospect. 100p. Order Number DE94707421. Source: OSTI; 
NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

This paper describes development trends of clean coal technolo- 
gies in Japan. Fluidized bed boiler has advantages of in-furnace 
desulfurization, reduced NOx emission, and wider coal type se- 
lectability. The normal pressure type boilers have been installed by 
some users, and the pressurized type boilers are under develop- 
ment. The bubbling type boiler burns solid fuel floated in the air. 
This process has been used practically in medium to small boilers 
for general industrial use. CWM is a slurry made of pulverized coal 
added with water, which is easy in handling and is clean. Estab- 
lishing stable supply systems is desired. CCS which is pulverized 
finely at a center and transported by lorries is also a clean fuel. 
Treating stack gas from coal burning boilers has been intended to 
remove dust, sulfur, and nitrogen, targeted to achieve cleanliness 
as in heavy oil, and cleared all of the emission criteria. Its assign- 
ment is to attain further higher cleanliness levels and reduce the 
cost. The paper also describes effective utilization of coal ash 
which is produced annually at 5.6 million tons to 5.7 million tons. It 
is used for cement concrete (raw material and admixture) as well 
as in civil engineering and building areas as road constructing and 
structure building materials. 49 figs., 46 tabs. 


34813 (INIS-mf-13704) Mining Ostrava '93: Proceedings of 
the 8. international conference. Part 1. Ceska Vedeckotechnicka 
Spolecnost, Ostrava (Czech Republic). Hornicka Spolecnost. Apr 
1993. 243p. (In Czech). (CONF-9304215—: Mining ostrava 93: 8th 
international conference, Ostrava (Czech Republic), 19-22 Apr 
1993). Order Number DE94603299. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Part | of the Proceedings contains 55 contributions, out of which 
2 deal with environmental impacts of undermining during coal min- 


ing, and of shocks and vibrations during underground coal mining. 
(Z.S.). 


34814 (INIS-mf-13704, pp. 109-112) Current state and 
needs of research in influence of undermining on environment. 
Klat, J. (Vysoka Skola Banska, Banska Mericska Zakladna, Ostrava 
(Czech Republic)). Ceska Vedeckotechnicka Spolecnost, Ostrava 
(Czech Republic). Hornicka Spolecnost. Apr 1993. (In Czech). 
(CONF-9304215—: Mining ostrava 93: 8th international conference, 
Ostrava (Czech Republic), 19-22 Apr 1993). In Mining Ostrava ’93: 
Proceedings of the 8. international conference. Part 1. 243p. Order 
Number DE94603299. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects are dealt with of undermining on the environment, 
the past and present state of the research into these effects is 
evaluated, and the contemporary needs and requirements of the 
research are discussed. The research should concentrate on the 
effects of undermining on the countryside relief especially in the 
eastern parts of Ostrava-Karvinna district, including the application 
of new technology such as caving with full thickness in very thick 
seams, or mining with so called hydraulic flue-ash stowing. The re- 
search should also involve an information system covering the 
effects of undermining on the environment, including unbiased 
methods of monitoring and evaluating these effects. (author) 5 refs. 


34815 (INIS-mf-13704, pp. 217-220) Seismic activity and 
environment protection in rock burst areas. Travnicek, L. (Dulni 
Pruzkum a Bezpecnost, a.s., Paskov (Czech Republic)); Holecko, 
J.; Knotek, S. Ceska Vedeckotechnicka Spolecnost, Ostrava 
(Czech Republic). Hornicka Spolecnost. Apr 1993. (in Czech). 
(CONF-9304215—: Mining ostrava 93: 8th international conference, 
Ostrava (Czech Republic), 19-22 Apr 1993). In Mining Ostrava ’93: 
Proceedings of the 8. international conference. Part 1. 243p. Order 
Number DE94603299. Source: OSTI; NTIS (US Sales Only); INIS. 

The significance is pointed out of seismic activity caused by min- 
ing activities in rock burst areas of the Ostrava-Karvinna district. 
The need is emphasized of the monitoring of the seismic activity at 
the Czech-Poland border as needed by the Two-party international 
committee for exploitation of coal supplies on the common border. 
The adverse effect of rock burst on the surface is documented by 
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examples provided by the Polish party. The technique is described 
of investigating the DPB seismic polygon, allowing to evaluate the 
adverse impact of rock burst on the environment. (author) 1 fig., 8 
refs. 
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34816 (DOE/R6/99202-T3) Geohydrologic feasibility study 
of the Powder River Basin for the potential application of a 
production process patented by Jack W. Mcintyre. Kvasnicka, 
D.E. Geraghty and Miller, Inc., Midland, TX (United States). Aug 
1993. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG46-92R699202. Order Number 
DE93040080. Source: OSTI; NTIS; GPO Dep. 

Geraghty & Miller, Inc. of Midland, Texas conducted geologic 
and hydrologic feasibility studies of the potential applicability of a 
patented (US Patent Office No. 4,766,957) process developed by 
Jack W. Mcintyre for the recovery of natural gas from coalbed/ 
sand formations in the Powder River Basin. General research, 
based on a review of published literature from both private and 
public sources, indicates that the shallow, thick subbituminous coal 
seams found in the Powder River Basin exhibit significant potential 
for the application of this patented process. These coal deposits 
can be characterized, on the basis of established coalbed methane 
production, as being highly water productive. The desorption and 
economic recovery of coalbed methane, widely believed to be bio- 
genic in origin, from these low-grade deposits will require the 
subsequent dewatering of these geologic formations. The patented 
process, developed by Mr. Mcintyre and described in the com- 
pendium of this study, may offer a cost-effective means of methane 
recovery and downhole disposal of produced groundwaters. 
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Refer also to citation(s) 34755, 34812, 35620, 35621, 35622, 
35623, 35626, 35627, 35650, 36277 


34817 (ANL/ET/CP-79520) Materials performance in coal- 
fired fluidized-bed combustion environments. Natesan, K. 
Argonne National Lab., IL (United States). Jul 1993. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-9309111-3: 10. annual _ international 
Pittsburgh coal conference: coal - energy and the environment, 
Pittsburgh, PA (United States), 20-24 Sep 1993). Order Number 
DE93019757. Source: OSTI; NTIS; GPO Dep. 

Development of cogeneration systems that involve combustion of 
coal in a fluidized bed for the generation of electricity and process 
heat has been in progress for a number of years. This paper ad- 
dresses some of the key components in these systems, materials 
requirements/performance, and areas where additional effort is 
needed to improve the viability of these concepts for electric power 
generation. 


34818 (CONF-920424—-1) Combustion rates of coal-water 
slurry droplets. Levendis, Y.A.; Atal, A. Northeastern Univ., 
Boston, MA (United States). Dept. of Mechanical Engineering. 
[1992]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-89PC89776. From 17. international 
conference on coal utilization and slurry technologies; Clearwater, 
FL (United States); 28 Apr - 1 may 1992. Order Number 
DE93017258. Source: OSTI; NTIS; GPO Dep. 

This paper reports on experimental findings and theoretical cal- 
culations on the combustion rates of coal-water fuels. Combustion 
of coal-water fuels (CWF) takes place upon evaporation of the wa- 
ter and heat-up of the remaining solid agglomerate. Combustion 
takes place in two distinct phases: (i) burning of the volatiles in an 
envelope flame, and (b) burning of the char heterogeneously. 
Volatile combustion takes place at high temperature (2500-2800 K 
in air at gas temperatures of 1350-1450 K). The Chars ignite at 
temperatures in the vicinity of 1400-1500 K and burn a little above 





2000 K in air. Swelling of the bituminous coals was observed dur- 
ing the devolatilization stage. Fragmentation at the end of the char 
combustion was occasionally observed. All experiments were con- 
ducted in a bench scale, high temperature furnace electrically 
heated to gas temperatures up to 1600 K. Single CWF droplets 
(100-600 ym, in diameter) were generated inside the furnace, and 
upon ignition their combustion behavior was monitored with a 
specially developed three wavelength (640, 810 and 998 nm) py- 
rometer. 


34819 (CONF-920736-, pp. 17-26) Combustion characteri- 
zation of beneficiated coal-based fuels May 1991 to May 1992. 
Hargrove, M.J.; Chow, O.K.; Nsakala, N.Y.; Hurley, J.P.; Benson, 
S.A. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. DOE Contract AC22-89PC88654. From 8. coal 
preparation, utilization, and environmental control conference; Pitts- 
burgh, PA (United States); 26-31 Jul 1992. In Eighth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 682p. Order Number DE92041184. Source: 
OSTI; NTIS. 

The objectives of this project include: (1) the development of an 
engineering data base which will provide detailed information on 
the properties of approximately fifteen Beneficiated Coal-Based Fu- 
els (BCFs) influencing combustion, ash deposition, ash erosion, 
particulate collection, and emissions; and (2) the application of this 
technical data base to predict the performance and economic im- 
pacts of firing the BCFs in various commercial boiler designs. 2 
refs., 7 figs., 1 tab. 


34820 (CONF-920736-, pp. 27-34) Superclean coal-water 
slurry combustion testing in an oil-fired boiler. Miller, B.G. 
(Pennsylvania State Univ., University Park (US)); Scaroni, A.W. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract FC22-89PC88697. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The Pennsylvania State University is conducting a superclean 
coal-water slurry (SCCWS) demonstration program for the United 
States Department of Energy (DOE) and the Commonwealth of 
Pennsylvania to determine if SCCWS (a fuel containing coal with 
less than 3.0 wt. % ash and 0.9 wt. % sulfur, on a dry basis) can 
effectively be burned in oil-designed industrial boilers without 
adverse impact on boiler rating, maintainability, reliability, and avail- 
ability. In addition, the project will provide design information for 
new systems specifically configured to fire these clean coal-based 
fuels. Boiler testing will determine if the SCCWS combustion char- 
acteristics, heat release rate, fouling and slagging factors, corrosion 
and erosion limits, and fuel transport, storage, and handling can be 
accommodated in a modified oil-designed boiler system. Economic 
factors associated with retrofitting and operating boilers will be 
identified to assess the viability of future oil-to-coal retrofits. The 
SCCWS demonstration is being conducted on a watertube boiler 
installation with a nominal capacity of 15,000 Ib steam/h that has 
been constructed at the East Campus Steam Plant at the Univer- 
sity Park campus. Details of the chronology of Penn State's efforts 
in coal-water slurry fuel research and development are also pro- 
vided elsewhere. A brief status of the SCCWS project is discussed 
in this paper. A detailed discussion of the facility construction and 
equipment shakedown efforts and problems encountered in retrofit- 
ting the oil-designed system to facilitate firing SCCWS has recently 
been presented. Results from gas-fired baseline testing and prelim- 
inary SCCWS firing data are presented. Future plans to optimize 
SCCWS atomization and combustion and conduct two 1,000-hour 
demonstrations are discussed. 8 refs., 5 figs. 


34821 (CONF-920736-, pp. 43-54) Reburn technology for 
NO, control on a cyclone-fired boiler: An update. Borio, R.W.; 
Lewis, R.D.; Keough, M.B.; Durrani, S. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1992]. From 8. coal prepa- 
ration, utilization, and environmental control conference; Pittsburgh, 
PA (United States); 26-31 Jul 1992. In Eighth annual coal prepara- 
tion, utilization, and environmental control contractors conference: 
Proceedings. 682p. Order Number DE92041184. Source: OSTI; 
NTIS. 
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Cyclone-fired boilers have typically produced higher NOx, than 
other types of coal-fired utility boilers. Cyclone-fired boilers are 
generally not amenable to in-furnace NO,, reduction technologies; 
reburning represents an in-furnace NO, reduction technology that 
is well suited to cyclone boilers. The Environmental Protection 
Agency, Gas Research Institute, Electric Power Research Institute, 
Department of Energy, and Ohio Coal Development Office have 
cosponsored a program conducted by ABB Combustion Engineer- 
ing to demonstrate natural gas reburning on a cyclone-fired boiler 
at Ohio Edison’s Niles Station. Ohio Edison and East Ohio Gas 
have both provided in-kind financial contributions to the program. 
Parametric testing has been carried out on Niles No. 1 Cyclone 
Boiler in Niles, Ohio. Natural gas has been used as the reburn fuel 
in quantities ranging from about 10 percent to 20 percent of the to- 
tal fuel heat input. Results of parametric testing will be presented 
and discussed: covered will be NO,, reduction as a function of 
reburn zone stoichiometry, CO emissions, boiler thermal perfor- 
mance, and ESP performance. Following installation of the reburn 
system heavier ash deposition was observed on the back on the 
secondary furnace. Reasons for heavier deposits will be presented 
along with results from a proof-of-concept test regarding a solution 
to the problem. 10 refs., 13 figs., 2 tabs. 


34822 (CONF-920736—, pp. 65-72) Rates and mechanisms 
of pulverized coal char combustion. Hurt, R.H. (Sandia National 
Labs., Livermore, CA (US)); Hardesty, D.R. USDOE Pittsburgh En- 
ergy Technology Center, PA (United States). [1992]. Contract FTPA 
0709. From 8. coal preparation, utilization, and environmental con- 
trol conference; Pittsburgh, PA (United States); 26-31 Jul 1992. In 
Eighth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The goal of this project is to characterize the combustion behav- 
ior of strategic US Coals under conditions relevant to pulverized 
coal-fired combustion technologies, as a function of coal rank and 
type, combustion environment and particle temperature and reac- 
tion history. A data base on char reactivity was acquired from 
which trends are identified and predictive. Capabilities developed. 
The research was organized into the following four subtasks: (1) 
char combustion kinetics to high carbon conversion, (2) kinetics of 
heterogeneous fuel particle preparations, (3) the role of particle 
structure and the char formation process in combustion, and (4) 
verification of the Sandia Char Combustion Data Base. Progress 
on these subtasks during FY 1991 is discussed. 


34823 (CONF-920736-, pp. 73-80) The fate of mineral mat- 
ter during coal combustion. Baxter, L.L. (Sandia National Labs., 
Livermore, CA (US)); Hardesty, D.R. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1992]. Contract FWP 
0709. From 8. coal preparation, utilization, and environmental con- 
trol conference; Pittsburgh, PA (United States); 26-31 Jul 1992. In 
Eighth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The objectives of this project are: (1) to complete experimental 
and theoretical studies of ash release mechanisms, (2) to complete 
experimental work on char fragmentation, (3) to establish the ex- 
tent of coal (as opposed to char) fragmentation as a function of 
coal type and particle size, (4) to develop diagnostic capabilities for 
in situ, real time, qualitative indications of surface species composi- 
tion during ash deposition, and (5) to review the current 
understanding of ash disposition. The three subtasks that address 
these objectives are discussed. These are (1) release of inorganic 
material associated with organic and inorganic reactivity, (2) the 
evaluation of particle and fly ash size distributions, and spectro- 
scopic studies of inorganic phases. 


34824 (CONF-920736-, pp. 81-88) Inorganic transforma- 
tions during combustion: Coal and ash chemical composition 
and size evolution. Benson, S.A. (Univ. of North Dakota, Grand 
Forks (US)); Zygarlicke, C.J.; McCollor, D.P. USDOE Pittsburgh 
Energy Technology Center, PA (United States). [1992]. DOE Con- 
tract FC21-86MC10637. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
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environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The overall objective of the project is to develop a unified picture 
of the physical and chemical changes that occur in coal inorganic 
matter during combustion. Information obtained from studying the 
mechanisms of inorganic transformations will be used to predict the 
size and composition of ash particles based on coal composition 
and combustion conditions. 


34825 (CONF-920736-—, pp. 89-96) Transformations of inor- 
ganic coal constituents in combustion systems. Helble, J.J. 
(PSI Technology Co., Andover, MA (US)); Srinivasachar, S.; Shin 
Kang; Wilemski, G.; Boni, A.A.; Sarofim, A.F.; Beer, J.M.; Peter- 
son, T.W.; Wendt, J.O.L.; Huffman, G.P.; Huggins, F.E. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1992]. 
DOE Contract AC22-86PC90751. From 8. coal preparation, utiliza- 
tion, and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

To better understand the transport, deposition, and emission 
characteristics of combustion-generated ash it is first necessary to 
fully understand the factors governing the formation of ash during 
the combustion process. The objectives of this project are: (1) to 
elucidate and quantify the physical and chemical processes that 
occur in an environment typical of pulverized coal combustion, and 
which contro! the partitioning of coal mineral constituents among 
products, e.g., residual ash, aerosols, and vapors, (2) chemical 
and physical characterization of the coal, its intrinsic, included, and 
extraneous mineral forms, and the spectrum of ash-related prod- 
ucts in detail, and (3) development of a tractable process model. 
Capable of predicting the observed features of the mineral matter 
transformation process. 


34826 (CONF-920736-, pp. 97-104) The use of synchrotron 


radiation for the analysis of coal combustion products. 
Manowitz, B. (Brookhaven National Lab., Upton, NY (US)); Gor- 


don, B. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. DOE Contract AC02-76CH00016. Contract AS- 
227-APD. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
in Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The formation and build-up of slag deposits on heat transfer sur- 
faces is one of the most serious problem sin pulverized coal 
combustion. This phenomenon, traditionally called wall slagging, is 
known to cause undesirable effects on heat and mass transfer and 
in some instances induce corrosion. Many empirical formulations 
based on silica percentage and acid/base ratio have been devel- 
oped in the past to describe the slag characteristics. Unfortunately, 
due to variation of several factors such as flame turbulence, resi- 
dence time, temperature distribution, gas velocity variance, etc. 
within the boiler, these empirical formulations are of limited use in 
the prediction of the behavior of the slag. Of even more impor- 
tance, these formulations do not take into account the interaction 
of the coal constituents within and immediately after the flame. 
What is believed to be a major mechanism for the production of 
slag is the formation of low melting eutectic compounds in the post 
combustion region, many of which will stick to the heat transfer 
surface. The composition of this slag may very well change during 
operations as layers of the slaggy material build up or break off. 
An understanding of the chemical composition of such slags under 
boiler operating conditions and as a function of the mineral compo- 
sition of various coals is the ultimate goal of this program. 


34827 (CONF-920736-, pp. 105-111) Research on funda- 
mental aspects of inorganic particle deposition in coal-fired 
equipment. Rosner, D.E. (Yale Univ., New Haven, CT (US)); Kon- 
standopoulos, A.G.; Tassopoulos, M. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1992]. DOE Contract 
FG22-90PC90099. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 
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The authors review here results of their recent research directed 
towards understanding and predicting the deposition dynamics of 
combustion-generated particles in coal-fired power production tech- 
nologies. The specific topics emphasized in this paper are: 
Rational (micro-mechanically-based) correlations for arriving solid 
particle capture, and Deposition mechanism/deposit microstructure/ 
thermophysical property correlations. Details on these ongoing the- 
oretical studies (Section 2) and their immediate antecedents are 
found in the cited references (Section 4). A judicious blend of (nu- 
merical and physical) experiments, theory, and intuition must be 
used to economically arrive at methods/timely results which 
promise to improve the generality and accuracy of future particle- 
deposition-related design calculations for a wide variety of types of 
equipment. The computational and correlation methods are cur- 
rently being extended (Section 3) to treat more complex situations 
of practical importance in power generation applications. 4 figs. 


34828 (CONF-920736-, pp. 112-119) Three-dimensional tur- 
bulent particle dispersion submodel development. Smith, P.J. 
(Univ. of Utah, Salt Lake City (US)); Jain, S.; Kumar, S. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1992]. 
From 8. coal preparation, utilization, and environmental control 
conference; Pittsburgh, PA (United States); 26-31 Jul 1992. In 
Eighth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Many practical combustion processes which use solid particles, 
liquid droplets, or slurries as fuels introduce these fuels into turbu- 
lent environments. Examples include spray combustion, pulverized 
coal and coal slurry combustion, fluidized beds, sorbent injection, 
and hazardous waste incineration. The interactions of the con- 
densed phases with turbulent environment have not been well 
described. Such a description is complicated by the difficulty of de- 
scribing turbulence in general, even in the absence of particles or 
droplets. But the complications in describing the dispersion and re- 
action of the condensed phases in turbulent environments do not 
stem entirely or even primarily from the uncertainties in the 
description of the turbulence. Even when the turbulence character- 
istics are Known, computational methods for coupling the dynamics 
of the particulate phase with the continuous phase have not been 
well established. Several new theoretical descriptions of the turbu- 
lent dispersion of particles and droplets have been proposed over 
the last five years. It is the purpose of this project to explore the 
potential of two of these theories for coupling with the other as- 
pects of three-dimensional, reacting, turbulent, particle-laden 
systems to proved computational simulations that could be useful 
for addressing industrial problems. The authors are exploring two 
quite different approaches, each with their own set of advantages 
and disadvantages. Each approach is discussed separately. 4 
refs., 1 tab. 


34829 (CONF-920736-, pp. 129-136) Laser-induced ignition 
of coals: Experimental observations. Tran, P.X. (Pittsburgh 
Energy Technology Center, PA (US)); Mathur, M.P. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1992]. From 
8. coal preparation, utilization, and environmental control confer- 
ence; Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The use of laser radiation to study ignition and combustion has 
many advantages over conventional intrusive source ignition in 
several respects: (i) the radiation source can be positioned at a 
considerable distance from the point of ignition thus eliminating dis- 
tortions due to wall or intrusive sources, and (ii) large power of flux 
levels can be utilized and focused to a point, sheet or core thus of- 
fering the ability to direct the energy input to specific modes or 
configurations of the ignition. Thus, a laser-supported ignition/ 
combustion technique offers the opportunity for the generation of a 
high intensity flame and for the sudden release of specific radicals, 
which may be important in NO, destruction, by triggering some 
beneficial specific reactions. This information, in turn, may provide 
a better insight into the mechanism of flame stability and also in 
developing enhanced understanding of pollutant formation and de- 
struction in coal-based combustion. One of the main purposes of 





the present study is to explore whether the use of laser radiation to 
initiate and support combustion of coal particles allows for more ef- 
ficient utilization of coal fuel. Within this context, the authors report 
some preliminary observations made for the processes occurring at 
the surface and in the gas phase during the initial stage as well as 
during the combustion of residual gases in the final stage under 
the pulsed action of powerful laser radiation. 9 refs., 6 figs. 


34830 (CONF-920736—, pp. 137-142) A coal-fired combus- 
tion system for industrial process heating applications. Hnat, 
J.G. (Vortec Corp., Collegeville, PA (US)); Myles, P.T. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1992]. 
DOE Contract AC22-91PC91161. From 8. coal preparation, utiliza- 
tion, and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 
A number of advanced combustion research projects that will 
lead to the establishment of a broad, commercially acceptable engi- 
neering data base for the advancement of coal as a fuel of choice 
for boilers, furnaces, and process heaters has been implemented. 
This includes new installations and those existing installations. That 
were originally designed for oil or gas firing. The data generated by 
these projects must be sufficient for private sector decisions on the 
feasibility of using coal as a fuel of choice. The technical approach, 
objectives, and future plans for the program are discussed. 


34831 (CONF-920736-—, pp. 143-149) Development and test- 
ing of an industrial scale, coal fired slagging combustion 
system. Zauderer, B. (Coal Tech Corp., Merion Station, PA (US)); 
Fleming, E.S.; Borck, B. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1992]. DOE Contract 
AC22-91PC91162. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental contro! contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The primary objective of the present effort is to perform the final 
testing at a 20 MMBtuw/hr commercial scale of an air cooled, slag- 
ging coal combustor for application to industrial steam boilers and 
power plants. The focus of the test effort will be on combustor 
durability, automatic control of the combustor’s operation, and opti- 
mum environmental control of emissions inside the combustor. In 
connection with the latter, the goal is to achieve 0.4 lb/MMBtu of 
SO» emissions, 0.2 Ib./MMBtu of NO, emissions, and 0.02 Ib. par- 
ticulates/MMBtu. Meeting the particulate goal will require the use of 
a baghouse or electrostatic precipitator to augment the nominal 
80% ash retention in the combustor. The NO, emission goal will 
require a modest improvement over reductions achieved to date in 
this combustor of 0.26 Ib./MMBtu. To reach the SO. emissions 
goal inside the combustor may require a combination of reduction 
inside the combustor and inside the boiler by injection of suitable 
sorbents. To date, SO, levels as low as 0.6 Ib/MMBtu, equal to 
81% reduction in 2% sulfur coals, have been measured with boiler 
injection of sorbents. The project objectives will be met by a series 
of tests of increasingly longer duration, and totaling about 800 
hours of total testing. The final objective is to define suitable com- 
mercial power or steam generating systems to which the use of the 
air cooled combustor offers significant technical and economic ben- 
efits. In implementing this objective both simple steam generation 
and combined gas turbine-steam generation systems will be con- 
sidered. 


34832 (CONF-920736-, pp. 150-157) Development and test- 
ing of an advanced high efficiency coal combustor Phase Ill 
industrial boiler retrofit. Rini, M.J.; Jennings, P.L. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1992]. DOE 
Contract AC22-91PC91160. From 8. coal preparation, utilization, 
and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The objective of this project is to retrofit the previously developed 
High Efficiency Advanced Coal Combustor (HEACC) to a standard 
gas/oil designed industrial boiler for the purpose of assessing the 
technical and economic viability of displacing premium fuels with 
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micronized coal. A complete micronized coal milling and firing sys- 
tem will be retrofitted to an existing 15,000 lb/hr package boiler 
located in the East Steam Plant of the Pennsylvania State Univer- 
sity. Schematics of the system and key components are shown. A 
summary of the contract statement of work is given in a table. 
Following a burner performance test at ABB/CE’s Kreisinger Devel- 
opment Laboratory, the complete retrofit milling and firing system at 
Penn State will be run for a total of 400 hours on micronized coal 
to obtain performance and economic data for comparison against a 
base fuel (natural gas) case. Pending acceptable technical and 
economic results, a 1,000 hour test will then be run under normal 
user demands to evaluate the system's capability to perform ac- 
ceptability under field conditions. It is expected that the successful 
conduct of this program will help facilitate the acceptance of clean 
coal technology by American industry. The technical approach cho- 
sen for this program, namely direct firing of dry microfine, low ash 
coal is the fastest track technology available to displace oil and nat- 
ural gas in industrial equipment. Recent events in the Mideast have 
resulted in a renewed interest by the industrial sector in the eco- 
nomic and strategic importance of energy independence. 7 figs. 


34833 (CONF-920736-, pp. 158-166) Development and test- 
ing of commercial-scale coal-fired pulse combustion systems. 
Mansour, M.N. (Manufacturing and Technology Conversion Interna- 
tional, Inc., Columbia, MD (US)); Chandran, R.R.; Duqum, J.N.; Yu, 
L. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. DOE Contract AC22-90PC90155. From 8. coal 
preparation, utilization, and environmental control conference; Pitts- 
burgh, PA (United States); 26-31 Jul 1992. In Eighth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 682p. Order Number DE92041184. Source: 
OSTI; NTIS. 

Two different pulse combustor configurations have been de- 
signed, fabricated and integrated for commercial boiler retrofit 
application. The two configurations differ in the arrangement of the 
tailpipe with one comprising a helical tailpipe and the other a 
straight, multi-tube tailpipe. Preliminary system tests have been 
performed on both units with natural gas at firing rates up to 5.6 
MMBtu/hr. Combustion efficiency typically exceeded 99.9 percent, 
thermal efficiency ranged from 80.9 to 86.3 percent, turndown ex- 
ceeded 4:1, and NO, emissions ranged from 7 to 58 ppM @ 3% 
Oz. Preparation for coal testing is underway. 7 figs. 


34834 (CONF-920736-, pp. 167-174) Development of a 
coal-water slurry fired commercial-scale space heating sys- 
tem. Litka, A.F. (Tecogen Inc., Waltham, MA (US)); Breault, R.W. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Coal is the most plentiful energy resource in the United States, 
and in 1991 it provided approximately one third of the total energy 
consumed in the United States. Its use, however, has been largely 
restricted to utility power generation since World War Il for environ- 
mental and economic reasons. Oil and natural gas are the 
predominant fuels used within the commercial sector to meet the 
space-heating needs of schools, office buildings, apartment com- 
plexes, and other similar structures. In general, these buildings 
require firing rates of 1 million to 10 million Btwhr. The objective of 
this program is to demonstrate the technical and economic viability 
of a coal-fired combustion system for this market sector. An impor- 
tant consideration in meeting this objective is the fuel form to be 
utilized. In attempting to restore coal to the relatively small mar- 
kets, it is important to recognize ease of handling and storage as 
important criteria. For this reason, coal-water slurry fuel has been 
chosen as the fuel form for this development effort. Coal water 
slurry eliminates the need to use dry pulverized coal with its atten- 
dant handling, metering, and dusting problems as well as its 
explosive potential. Equally important in selecting a fuel form is the 
impact on emission levels and pollution control equipment require- 
ments. Coal-water slurry is amenable to coal washing since coal 
cleaning technologies are generally water-based processes requir- 
ing fine grinding of the coal. 
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34835 (CONF-920736-, pp. 175-182) Krakow clean fossil 
fuels and energy efficiency project. Butcher, T.A. (Brookhaven 
National Lab., Upton, NY (US)); Pierce, B.; Krajewski, R.; Lamon- 
tagne, J.; Kirchstetter, T. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1992]. Contract AS-307-EECD. From 
8. coal preparation, utilization, and environmental control confer- 
ence; Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

In Krakow, Poiand almost half of the energy used for heating is 
supplied by local, solid-fuel-fired boilerhouses and home stoves. 
These facilities are referred to as the “low emission sources” and 
are primary contributors of particulates and hydrocarbon air pollu- 
tion in the city and secondary contributors of sulfur dioxide and 
carbon monoxide. The Support for Eastern European Democracy 
(SEED) Act of 1989 directed the US Department of Energy (DOE) 
to undertake an equipment assessment project aimed at develop- 
ing equipment to the capability within Poland to manufacture or 
modify industrial-scale combustion equipment to utilize fossil fuels 
cleanly. This project is being implemented in Krakow as the 
“Krakow Clean Fossil Fuels and Energy Efficiency Project” and 
funding is being provided through the US Agency for International 
Development. The project plan includes three phases which have 
been developed around five specific subprojects. In phase 1, which 
continues through summer of 1993, technical and economic as- 
sessments will be made of pollution reduction options for the five 
subprojects. Phase 2 plans call for public meetings in the US and 
Poland for companies interested in forming joint ventures. Informa- 
tion is available in these meetings to enable companies to identify 
markets and select potential partners that meet with their capabili- 
ties and interests. In Phase 3, as early as the Fall of 1992, DOE 
will issue a solicitation for Polish/American joint ventures to perform 
commercial feasibility studies for the supply of US technology ap- 
plicable to one or more of the five subprojects. The selected joint 
venture companies would receive assistance in the form of cooper- 
ative agreements requiring at least 50% cost-sharing to perform 
those activities necessary to permit them to conduct business in 
Poland. 4 refs., 2 figs 


34836 (CONF-920736-, pp. 534-541) Condensing econo- 
mizers for small coal-fired equipment. Litzke, W.L. (Brookhaven 
National Lab., Upton, NY (US)); Butcher, T.A.; Park, N.A. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1992]. 
Contract AS-295-EECD. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p 
Order Number DE92041184. Source: OSTI; NTIS. 

Condensing economizers can be used to increase the thermal 
efficiency of boilers and furnaces. This study focuses on evaluating 
indirect contact economizers as applied to heating equipment burn- 
ing coal-water mixtures although the results can be extended to 
other fuels. In addition to dry gas sensible heat, latent heat is re- 
covered from flue gas water vapor, improving system efficiency 
markedly. In addition to improving thermal efficiency, condensing 
economizers can also capture particulates. In tests to date up to 
89% removal has been measured. The primary objectives of this 
project are to evaluate the most important mechanisms involved in 
particle capture and to enhance capture in practical systems. The 
intent of the work is to contribute to the ongoing program at the 
Department of Energy/Pittsburgh Energy Technology Center in the 
development of coal-fired combustion equipment. These results are 
expected to be most applicable to smaller scale equipment, where 
the low temperature heat from the economizer can be used. The 
approach involves determining thermal efficiency improvement and 
particulate removal efficiency (experimental), and developing 
models capable of predicting system performance under varied op- 
erating conditions (theoretical). Gas temperature and condensation 
profiles through the economizers have been predicted and overall 
predicted performance are consistent with test results. Mechanisms 
for particle removal are discussed in this paper and predicted re- 
moval efficiencies as a function of particle diameter are presented. 
4 refs., 4 figs., 1 tab. 
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34837 (CONF-920736-, pp. 542-549) Plasmatron ignition of 
pulverized coal for utility boilers. Saro, R. De; Hruby, V.J. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
contro! contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

A plasmatron ignitor is being developed in which pulverized coal 
and the directly ignited into a cold combustor and boiler without the 
use of any premium fuel. The objectives of the program where to 
assess: the cold start ignition of pulverized coal using a plasma- 
tron, the combustion improvement and particulate emission 
reduction brought about by the use of the plasmatron, the mar- 
ketability of the plasmatron, and various ways to measure the arc 
temperature. The concept for the direct coal ignition using the plas- 
matron and the advantages of the plasmatron are discussed. 
Experimental results of the studies are presented. 


34838 (CONF-920736-, pp. 550-557) Industrial coal-fired 
low-NO, burner: Phase 1. Syska, A.J. (Arthur D. Little, Inc., Cam- 
bridge, MA (US)); Benedek, K.R.; Benson, C.E.; Beer, J.M.; Togan, 
M.; Moreland, D. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1992]. DOE Contract AC22-92PC92151. From 
8. coal preparation, utilization, and environmental control confer- 
ence; Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth 
annual coal preparation, utilization, and environmental control con- 
tractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

This program is the first phase of a four phase approach to de- 
velop a low NOx, coal-fired burner for industrial furnaces and 
boilers. The primary objective of the Phase | project is to develop 
by modeling and analytical/engineering methods a low NO, burner 
design that: controls NO, emissions to a level of 150 ppm or less; 
utilizes combustion air preheated up to 1000°F; can be applied to 
high temperature industrial heating furnaces, chemical process 
furnaces, fired heaters and boilers; and offers near-term commer- 
cialization potential. This low NO, burner will incorporate a 
combination of flue gas recirculation, staged combustion and re- 
burning to achieve the anticipated low NO, emission level. The 
design is expected to have flame shape and NO, emission charac- 
teristics comparable to oil-fired burners. The accomplishment of 
Phase | objectives may lead to continued development of the 
burner, including fabrication and testing of a prototype burner 
(Phase II), burner performance analysis, redesign, and optimization 
(Phase Ill) and field demonstration (Phase !V). 


34839 (CONF-930787-) Ninth annual coal preparation, uti- 
lization, and environmental control contractors conference: 
Proceedings. USDOE Pittsburgh Energy Technology Center, PA 
(United States). 1993. 702p. Sponsored by USDOE, Washington, 
DC (United States). From 9. annual coal preparation, utilization, 
and environmental control contractors’ conference; Pittsburgh, PA 
(United States); 19-22 Jul 1993. Order Number DE93019830. 
Source: OSTI; NTIS; GPO Dep. 

Papers are grouped under the following sessions: compliance 
technology; high-efficiency preparation; characterization; advanced 
technologies; alternative fuels; coal utilization; industrial/commercial 
combustor development; combustion; superclean emission 
systems; carbon dioxide recovery and reuse; air toxics and fine par- 
ticulates; air toxics sampling and analysis workshop; and combined 
poster session. Selected papers have been processed separately 
for inclusion in the Energy Science and Technology Database. 


34840 (DOE/ET/15601—-T57) Sodium Line Reversal Plasma 
Temperature Measurement System: Topical report No. 8. Philip, 
T.; Bauman, L.; Benton, R. Mississippi State Univ., MS (United 
States). Diagnostic Instrumentation and Analysis Lab. [1993]. 36p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-80ET15601. Order Number DE93040023. Source: 
OSTI; NTIS; GPO Dep. 

The Sodium Line Reversal System is one of the advanced 
optical diagnostic instruments developed at DIAL to measure tem- 
peratures in the coal combustion environments of large scale 
facilities. The principles of operation, a description of the system 





and its capabilities, and the operational details of this instrument 
are presented in this report. 


34841 (DOE/FE/61594-T1) AFBC Roadbed Project ground- 
water data. Carpenter, W. (Tennessee Valley Authority, Norris, TN 
(United States). Engineering Lab.). Kentucky State Government, 
Frankfort, KY (United States). 21 Aug 1992. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG01- 
88FE61594. Order Number DE93040214. Source: OSTI; NTIS; 
GPO Dep. 

TVA permitted the use of AFBC material in a section of roadbed 
at Paducah, Kentucky, for the purpose of demonstrating its usabil- 
ity as a roadbed base. To determine if the material would leach 
and contaminate groundwater, four wells and seven lysimeters 
were installed beside and in the roadbed base material. In August 
1991, TVA Field Engineering visited the AFBC Roadbed Project to 
collect samples and water quality data. The goal was to collect 
samples and data from four wells and seven lysimeters. All 
attempts to collect samples from the lysimeters failed with one ex- 
emption. All attempts to collect samples from the groundwater 
wells were successful. The analytical data from the four wells and 
one lysimeter are also attached. The well data is typical of ground- 
water in the Paducah, Kentucky area indicating that it was not 
affected by the AFBC roadbed material. The analysis of the lysime- 
ter shows concentrations for iron and manganese above normal 
background levels, however, the data do not reflect significant con- 
centrations of these heavy metals. Also, the difficulty in obtaining 
the lysimeter samples and the fact that the samples had to be 
composited to obtain sufficient quantity to analyze would make a 
qualitative evaluation of the data questionable. 


34842 (DOE/MC/23075-3390) Measurement and modeling 
of advanced coal conversion processes: Twenty-sixth quar- 
terly report, January 1, 1993—March 31, 1993. Solomon, P.R. 
(Advanced Fuel Research, Inc., East Hartford, CT (United States)); 
Serio, M.A.; Hamblen, D.G.; Smoot, L.D.; Brewster, B.S. Advanced 
Fuel Research, Inc., East Hartford, CT (United States); Brigham 
Young Univ., Provo, UT (United States). [1993]. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC21- 
86MC23075. Order Number DE93040349. Source: OSTI; NTIS; 
GPO Dep. 

The overall objective of this program is the development of pre- 
dictive capability for the design, scale up, simulation, control and 
feedstock evaluation in advanced coal conversion devices. This 
technology is important to reduce the technical and economic risks 
inherent in utilizing coal, a feedstock whose variable and often un- 
expected behavior presents a significant challenge. This program 
will merge significant advances made at Advanced Fuel Research, 
Inc. (AFR) in measuring and quantitatively describing the mecha- 
nisms in coal conversion behavior, with technology being 
developed at Brigham Young University (BYU) in comprehensive 
computer codes for mechanistic modeling of entrained-bed gasifi- 
cation. Additional capabilities in predicting pollutant formation will 
be implemented and the technology will be expanded to fixed-bed 
reactors. The program includes: (i) validation of the submodels by 
comparison with laboratory data obtained in this program, (ii) 
extensive validation of the modified comprehensive code by com- 
parison of predicted results with data from bench-scale and 
process scale investigations of gasification, mild gasification and 
combustion of coal or coal-derived products in heat engines, and 
(iii) development of well documented user friendly software applica- 
ble to a “workstation” environment. Success in this program will be 
a major step in improving the predictive capabilities for coal con- 
version processes including: Demonstrated accuracy and reliability 
and a generalized “first principles” treatment of coals based on 
readily obtained composition data. 


34843 (DOE/MC/26042-3448) PFBC HGCU Test Facility: 
Second quarterly technical progress report, CY 1992. American 
Electric Power Service Corp., Columbus, OH (United States). Jul 
1992. 29p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26042. Order Number 
DE93041216. Source: OSTI; NTIS; GPO Dep. 

This is the eleventh technical progress report submitted to the 
Department of Energy (DOE) in connection with the Cooperative 
Agreement between DOE and Ohio Power company for the Tidd 
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Pressurized Fluidized Bed Combustion (PFBC) Hot Gas Clean Up 
Test Facility. This report covers the period of work completed dur- 
ing the Second Quarter of CY 1992. Activities included: The Tidd 
combustor internals were modified to connect the hot gas system 
for slipstream operation; Various pre-operational activities were 
completed, including pneumatic leak testing of the HGCU system, 
operation of the closed cycle cooling water system, operation of the 
back pulse compressor and air preheater, and checkout of the back 
pulse skid. Initial operation of the system using the bypass cyclone 
occurred during May 21-23, 1992; On May 23, 1992, an expansion 
joint ruptured, forcing the unit to be shut down. The failure was 
later determined to be due to stress corrosion. Following the ex- 
pansion joint failure, a complete engineering review of the system 
was undertaken and is continuing; Contract Modification No. 6 was 
issued to Westinghouse during this quarter. This modification is for 
APF surveillance testing services; A purchase order was issued to 
Battelle for ash sampling hardware and testing services. 


34844 (DOE/MC/26042-3450) PFBC HGCU Test Facility: 
Second quarterly technical progress report, CY 1993. American 
Electric Power Service Corp., Columbus, OH (United States). Jul 
1993. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC21-89MC26042. Order Number 
DE93041215. Source: OSTI; NTIS; GPO Dep. 

This is the fifteenth Technical Progress Report submitted to the 
Department of Energy (DOE) in connection with the cooperative 
agreement between the DOE and Ohio Power Company for the 
Tidd Pressurized Fluidized Bed Combustion (PFBC) Hot Gas 
Clean Up Test Facility. This report covers the period of work com- 
pleted during the Second Quarter of CY 1993.Work accomplished 
during the reporting period includes: the expansion joint heaters 
and control system were installed and tested. The system consists 
of 8 bellows heaters and 14 heaters on the adjacent piping. During 
initial testing, 11 of the 14 pipe and heaters failed due to overheat- 
ing caused by control and installation problems; A pneumatically 
powered vibrator was installed in the APF manway nozzle to vi- 
brate the hopper liner during back pulsing. This should eliminate 
any build-up on the pipes of the hopper; Two half capacity diesel 
driven back-up pulse air compressors were rented and installed; 
Installation of an emergency ash removal system was completed. 
The system enables ash to be removed via a line connected to the 
pipe between the outlet of the screw cooler and the inlet of the 
lockhopper system; Installation of the spoiling air line, vaives, and 
metering orifice to the primary cyclone was completed; Numerous 
revisions were made to the Net 90 instrumentation and control sys- 
tem and the POPS data trending system to enhance system 
control and performance monitoring capability. 


34845 (DOE/METC/C-—93/7088) The systems and the devel- 
opmental target for IGCC. Schmidt, D.K. USDOE Morgantown 
Energy Technology Center, WV (United States). [1993]. 5p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
9306148-15: Coal-fired power systems ‘93: advances in IGCC 
and PFBC review meeting, Morgantown, WV (United States), 28- 
30 Jun 1993). Order Number DE93019736. Source: OSTI; NTIS; 
GPO Dep. 

Brief descriptions are provided concerning integrated combined 
cycle power technology and fluidized bed combustion technology. 
The General Electric Integrated Gasifier and HGCU Operation pro- 
gram, Power Systems Development Facility, Gasification Product 
Improvement Facility, and Advanced Gas Turbine Systems Pro- 
gram are discussed. 


34846 (DOE/PC/91297-7) A computational model for coal 
transport and combustion: Quarterly technical progress re- 
port, March 1, 1993—May 31, 1993. Ahmadi, G. Clarkson Univ., 
Potsdam, NY (United States). Dept. of Mechanical and Aeronauti- 
cal Engineering. [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG22-91PC91297. Order Num- 
ber DE93041222. Source: OSTI; NTIS; GPO Dep. 

The objective of this project is to develop an accurate model de- 
scribing turbulent flows of coal slurries, rapid flows of granular 
coalair mixtures, and turbulent coal combustion processes. The 
other main objective is to develop a computer code incorporating 
the new model. Experimental verification of the foundation of the 


ERA Vol. 18, No. 12 25 





01 COAL, LIGNITE, AND PEAT 
0140 Combustion 


model is also included in the study. Progress was made in the ex- 
perimental study of monolayer simple shear flow device. Preliminary 
data concerning the shearing of 12 mm multi-color glass particles 
are obtained. The experimental data for the mean velocity and the 
solid volume fraction show the expected variations. The thermody- 
namically consistent, rate dependent model for turbulent two-phase 
flows analysis was used and the phasic fluctuation energy produc- 
tion rates are evaluated. Further progress on the application of the 
kinetic model for rapid flows of granular materials including the fric- 
tional energy losses were made. The velocity and the solid volume 
fraction profiles for granular flows down a vertical channel were ob- 
tained. The computational model was used and the rapid granular 
flows around a rectangular block in a channel were analyzed. 


34847 (DOE/PC/91306-7) Sorption and chemical transfor- 
mation of PAHs on coal fly ash: Technical progress report No. 
7, [May—July 1993]. Mamantov, G.; Wehry, E.L. Tennessee Univ., 
Knoxville, TN (United States). Dept. of Chemistry. [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91306. Order Number DE93041220. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this work is to characterize the interactions of 
coal fly ash with polycyclic aromatic hydrocarbons (PAHs) and their 
derivatives, and to understand the influence of the surface proper- 
ties of coal ash (and other atmospheric particles) on the chemical 
transformations of polycyclic aromatic compounds. Specific investi- 
gations include: (a) Fractionation of heterogeneous coal fly ash 
samples into different particle types varying in size and chemical 
composition (carbonaceous, mineral magnetic, and mineral non- 
magnetic); (b) Measurement of the rates of chemical transformation 
of PAHs and PAH derivatives (especially nitro-PAHs) and the man- 
ner in which the rates of such processes are influenced by the 
chemical and physical properties of coal fly ash particles; (c) Chro- 
matographic and spectroscopic studies; (d) Characterization of the 
fractal nature of fly ash particles (via surface area measurements) 
and the relationships of “surface roughness” of fly ash particles to 
the chemical behavior of PAHs sorbed on coal ash particles; PAHs 


are deposited onto coal ash surfaces from the vapor phase, in or- 
der to mimic the processes by which PAHs are deposited onto 
particulate matter in the atmosphere. 


34848 (DOE/PC/92151-T2) Industrial pulverized coal low 
NO, burner: Phase 1. Little (Arthur D.), Inc., Cambridge, MA 
(United States). 23 Feb 1993. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC22-92PC92151. 
Order Number DE93040619. Source: OSTI; NTIS; GPO Dep. 

The objective of Phase 1 of this program is to develop a novel 
low NO, pulverized coal burner, which offers near-term commercial- 
ization potential, uses preheated combustion air of up to 1000°F, 
and which can be applied to high-temperature industrial heating fur- 
naces, chemical process furnaces, fired heaters, and boilers. In the 
low NO, coal burner concept, the flue gas is recycled to the burner 
by jet pump action provided by the momentum of the primary air 
flow. The recycled flue gas is used to convey the pulverized coal to 
the jet pump where mixing with the primary air takes place. Ignition 
occurs downstream of the jet mixing section. The recycled flue gas 
is at high temperature. When the pulverized coal is entrained, it is 
heated by conduction from the flue gas. The coal is pyrolyzed to a 
large extent before being mixed with the primary air. These pyroly- 
sis products are the source of energy for the downstream flame. In 
this process, the fuel nitrogen associated with pyrolysis products 
can be converted to molecular nitrogen in the pyrolysis flame if the 
oxygen is held to substoichiometric concentrations based upon the 
burning species (pyrolysis products and some char). Pyrolysis 
products combustion is believed to be the primary source of NO, 
emissions in coal combustors. Progress is described. 


34849 (DOE/PC/92526-T3) Rheology of coal-water slurries 
prepared by the HP roll mill grinding of coal: Quarterly techni- 
cal progress report No. 3, March 1—May 31, 1993. Fuerstenau, 
D.W. California Univ., Berkeley, CA (United States). Jun 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-92PC92526. Order Number DE93040623. Source: 
OSTI; NTIS; GPO Dep. 

By comparing the rheological behavior of Pittsburgh No. 8 coal- 
water slurries obtained when using the Haake RV- 12 viscometer 
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with both the MV-Il and MV-DIN sensor systems, we found that the 
MV-DIN sensor system performs better than the MV-11 sensor 
system for slurries with high solids content. For studying the effect 
of chemical additives on the rheology of coal-water slurries, the Tri- 
ton X series of nonionic surfactants was used. The addition of 
these nonionic surfactants significantly reduces the viscosity of the 
slurries, especially at higher reagent additions (1 wt %). Those Tri- 
ton X nonionic surfactants having a larger number of ethoxy 
groups in the molecules are more effective for reducing the viscos- 
ity of a slurry than the surfactants with a smaller number of ethoxy 
groups because of the hydrophilic nature of ethoxy groups. In 
studying the effect of the solids content in the presence of 1 wt % 
Triton X-405 (dry coal basis), slurry viscosity was found to increase 
sharply with increasing solids content. Those slurries with high 
solids content (66 wt % and 67 wt %) have a significant yield 
stess, even at an addition of 1 wt % of Triton X-405. The maximum 
solids content of slurries that could be used in the presence of 1 wt 
% Trition X-405 is 67 percent. 


34850 (DOE/PC/92528-3) Char particle fragmentation and 
its effect on unburned carbon during pulverized coal combus- 
tion: Quarterly report, April 1, 1993—June 30, 1993. Diaz, R.; 
Mitchell, R.E. Stanford Univ., CA (United States). High Tempera- 
ture Gasdynamics Lab. Jul 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-92PC92528. 
Order Number DE93041283. Source: OSTI; NTIS; GPO Dep. 
During this quarter, activities were undertaken primarily in Tasks 
1 and 2: synthetic chars were produced and characterized, the 
solids-sampling probe was fabricated and tested, and chars were 
pyrolyzed in the pressurized thermogravimetric analyzer (PTGA). 
During the PTGA tests, problems associated with aligning the bal- 
ance pan were resolved as well as were problems associated with 
overshooting the target temperature during the temperature ramp- 
ing. The PTGA is now ready for use in pyrolysis and combustion 
tests. Synthetic chars prepared with 50%, 60% and 67% weight 
percent lycopodium were produced and characterized. Apparent 
density measurements indicate that the porosities of the chars are 
0.47, 0.57, and 0.60, respectively. Presently, synthetic chars 
having porosities in the range 17% to 60% are available for experi- 
ments. The pressurized thermogravimetric analyzer (PTGA) was 
modified to allow gas blending and switching. With this modifica- 
tion, char particles can be heated in an inert environment to a 
temperature of interest before switching to an oxidizing environ- 
ment. In several tests, particles of varying porosity were heated to 
1000 °C in a nitrogen environment and then combusted in an at- 
mospheric environment containing 10% oxygen in nitrogen. During 
the heating period, particles were observed to lose about 10% of 
their weight. This weight loss is associated with the release of 
volatiles, the hydrogen and oxygen remaining in the synthetic char 
after curing at 550°C for one hour. The PTGA results indicate that 
heating the one-hour cured char in a nitrogen environment at a 
rate of 10°C/min to 1000°C is sufficient to remove the volatiles. 


34851 (DOE/PC/92530-T4) Bed material agglomeration 
during fluidized bed combustion: Technical progress report, 
April 1, 1993—June 30, 1993. Brown, R.C.; Dawson, M.R.; Noble, 
S.D. lowa State Univ. of Science and Technology, Ames, IA 
(United States). Jul 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-92PC92530. Order 
Number DE93041233. Source: OSTI; NTIS; GPO Dep. 

A survey of agglomeration and deposit formation in industrial flu- 
idized bed boilers indicate that several facilities are experiencing 
some form of bed material agglomeration. Deposit formation was 
reported at nine sites with these deposits being, found most com- 
monly at coal feed locations and in cyclones. Deposit and 
agglomerate samples have been received from four units. Our anal- 
yses of the cyclone deposits indicate they are primarily composed 
of an iron-aluminosilicate material. The bulk of the deposit is about 
30 wt % SiOz), 18 wt % AlpO3, and 30 to 33 wt % Fe2O3. Titanium 
is also present between 3 and 4 wt %. All the iron in the deposit is 
now in the Fe+3 state, but there is evidence that at the time of de- 
posit formation it was in the Fe+2 state. The atomic structure of the 
bulk of the deposit is that of the spinel mineral maghemite. In na- 
ture, this is a rare mineral which forms by the oxidation of the 
mineral magnetite. Magnetite contains iron in both the +2 and +3 





states and can incorporate titanium into its structure at low oxygen 
fugacities. The relatively high titanium content of the deposit sug- 
gests that it may have originally been magnetite (formed at a low 
oxygen fugacity), but was later oxidized to maghemite under higher 
oxygen fugacities. We have hypothesized that the cause of deposit 
formation was most likely interaction of iron, as a flux (in a reduced 
form), with aluminosilicate materials (clays). The iron probably orig- 
inated as pyrite or iron sulfides in the feed. It also appears the 
quench water plays a role in enhancing, the deposit formation in 
the cyclones. We have hypothesized that the high iron content of 
solids in the sour quench water probably did not play a role in de- 
posit formation; although, the high water vapor pressure may have 
had an effect on the viscosity of the material. The alkalic elements, 
Na and K, probably played only a minor role in deposit formation. 


34852 (DOE/PC/92539-3) Volatiles combustion in fluidized 
beds: Technical progress report, 4 March 1993-3 June 1993. 
Hesketh, R.P. Tulsa Univ., OK (United States). [1993]. 22p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92539. Order Number DE93040621. Source: OSTI; 
NTIS; GPO Dep. 

The goal of this project is to investigate the conditions in which 
volatiles will burn within both the dense and freeboard regions of 
fluidized beds. Experiments using a fluidized bed operated at incip- 
ient fluidization will be performed to characterize the effect of 
particle surface area, initial fuel concentration, and particle type on 
the inhibition of volatiles within a fluidized bed. The work conducted 
during the period 4 March, 1993 through 3 June, 1993 is reported 
in this technical progress report. The work during this time period 
consists primarily of the startup and trouble shooting of the fluidized 
bed reactor and gas phase modeling of methane and propane. 


34853 (DOE/PC/92548-T3) Suppression of fine ash forma- 
tion in pulverized coal flames: Quarterly technical progress 
report No. 3, April 1, 1993—June 30, 1993. Kramlich, J.C.; Hoff- 
man, D.A.; Butcher, E.K. Washington Univ., Seattle, WA (United 
States). Dept. of Mechanical Engineering. 23 Jul 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-92PC92548. Order Number DE93041263. Source: OSTI; 
NTIS; GPO Dep. 

One of the major obstacles to the economical use of coal is man- 
aging the behavior of its mineral matter. Ash size and composition 
are of critical importance for a variety of reasons. Fly ash size and 
emissivity affect radiant furnace heat transfer. Heat transfer is also 
affected by the tendency of ash to adhere to heat transfer surfaces, 
and the properties of these deposits. Removal of ash from flue gas 
by electrostatic precipitators is influenced by both particle size and 
particle resistivity. The efficiency of fabric filter-based cleaning de- 
vices is also influenced by ash size. Both types of devices have 
reduced collection efficiencies for smaller-sized particles, which 
corresponds to the size most efficiently retained in the alveolar re- 
gion of the human lung. Laboratory work and studies of full-scale 
coal-fired boilers have identified two general mechanisms for ash 
production. The vast majority of the ash is formed from mineral 
matter that coalesces as the char burns, yielding particles that are 
normally larger than 0.5 um. The second major mechanism is the 
generation of a submicron aerosol through a_ vaporization/ 
condensation mechanism. Although these particles represent a rel- 
atively small fraction of the mass, they can present a large fraction 
of the surface area. Thus, they are a preferred site for the conden- 
sation of the more volatile oxides later in the furnace. This leads to 
a layering effect in which the refractory oxides are concentrated at 
the particle core and the more volatile oxides reside at the surface. 
This also explains the enrichment of the aerosol by volatile oxides 
that has been noted in samples from practical furnaces. These 
volatile metal oxides include the majority of the toxic metal 
contaminants, e.g., mercury, arsenic, selenium and nickel. Risk as- 
sessment studies suggest that toxic metal emissions represent a 
significant portion of the health risk associated with combustion. 


34854 (ORNL-6761) Fossil Energy Program semiannual 
progress report for October 1992 through March 1993. Judkins, 
R.R. (Oak Ridge National Lab., TN (United States)). Oak Ridge 
National Lab., TN (United States). Jul 1993. 207p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93041042. Source: OSTI; NTIS; 
GPO Dep. 

This report covers progress made during the period October 1, 
1992, through March 31, 1993, for research and development pro- 
jects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by the DOE Office of Fossil Energy, the DOE Morgantown Energy 
Technology Center, the DOE Pittsburgh Energy Technology Center, 
the DOE Fossil Energy Clean Coal Technology Program, the DOE 
Fossil Energy Office of Petroleum Reserves, and the US Agency 
for International Development. In particular, projects related to 
materials and coal combustion, environmental analysis, and bio- 
conversion are described. 
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34855 (DOE/EIA-0121(93/1Q)) Quarterly coal report, 
January—March 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Coal, Nuclear, Electric 
and Alternate Fuels. 20 Aug 1993. 156p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93019844. 
Source: OSTI; NTIS; GPO; INIS; GPO Dep. 

The United States produced 242 million short tons of coal in the 
first quarter of 1993, a decrease of 6 percent (14 million short tons) 
from the amount produced during the first quarter of 1992. The de- 
crease was due to a decline in production east of the Mississippi 
River. All major coal-producing States in this region had lower coal 
production levels led by West Virginia, which produced 5 million 
short tons less coal. The principal reasons for the overall drop in 
coal output compared to a year earlier were: A decrease in de- 
mand for US coal in foreign markets; a slower rate of producer/ 
distributor stock build-up; and a drawn-down of electric utility coal 
stocks. Distribution of US coal in the first quarter of 1993 was 10 
million short tons lower than in the first quarter of 1992, with 5 mil- 
lion short tons less distributed to both electric utilities and overseas 
markets. The average price of coal delivered to electric utilities dur- 
ing the first quarter of 1993 was $28.65 per short ton, the lowest 
value since the first quarter of 1980. Coal consumption in the first 
quarter of 1993 was 230 million short tons, 4 percent higher than 
in the first quarter of 1992, due primarily to a 5-percent increase in 
consumption at electric utility plants. Total consumer stocks, at 153 
million short tons, and electric utility stocks, at 144 million short 
tons, were at their lowest quarterly level since the end of 1989. 
US. coal exports totaled 19 million short tons, 6 million short tons 
less than in the first quarter of 1992, and the lowest quarterly level 
since 1988. The decline was primarily due to a 1-million-short-ton 
drop in exports to each of the following destinations: Italy, France, 
Belgium and Luxembourg, and Canada. 


34856 (DOE/FE/61679-T19) EIA projections of coal supply 
and demand. Klein, D.E. ICF Resources, Inc., Fairfax, VA (United 
States). 23 Oct 1989. 17p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-88FE61679. Order Number 
DE93041326. Source: OSTI; NTIS; INIS; GPO Dep. 

Contents of this report include: EIA projections of coal supply 
and demand which covers forecasted coal supply and transporta- 
tion, forecasted coal demand by consuming sector, and forecasted 
coal demand by the electric utility sector; and policy discussion. 
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34857 (BNL-48841, pp. 107-113) Behavior of microbial cul- 
ture product (PARA-BAC®) isolates in anaerobic environments. 
Schneider, D.R. (Micro-Bac International, Inc., Austin, TX (US)). 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920935—: Microbial enhancement of oil recovery: recent 
advances, Upton, NY (United States), 8-11 Sep 1992). In Microbial 
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enhancement of oil recovery: Recent advances. 
Number DE93013169. Source: OSTI; NTIS. 

The ability of selected microorganisms utilized in the commercial 
microbial product PARA-BACF to survive and multiply in anaerobic 
environments with petroleum and paraffins is described. In environ- 
ments rigidly excluding oxygen and with redox potentials of —200 
mV or less, members of the product consortium exhibited doubling 
rates of 4 to greater than 24 hours for several transfers in a 
chemically defined media with either crude oil, hexadecane, or oc- 
tadecane as a sole carbon source. Consortium members could be 
shown to produce biosurfactant type activities. The ability of the 
complete consortia to reduce viscosity and interfacial tension in a 
variety of different crude oils under anaerobic conditions is de- 
scribed. These properties are correlated with results obtained from 
field case histories. 5 figs. 


443p. Order 


34858 (CONF-9305116-—, pp. 1, Paper 33) Detecting subsur- 
face reservoir states using seismic AVO (Amplitude Variation 
with Offset). Angerer, R.H. (Associated Geophysical Analysts, Inc., 
Lakewood, CO (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 
States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 

The reflection seismic tool has been used since the 1930's for 
the exploration and development of hydrocarbons resources. This 
usage, until more recently, has been primarily involved in the anal- 
yses of subsurface structure as indicated by seismic reflection 
times. Significant improvements in modern-day equipment and 
understanding of the seismic technique have made stratigraphic in- 
terpretations realizable, and foremost in these applications has 
been the analysis of the amplitudes of seismic reflections. The 
manner in which seismic events vary in amplitude as a function of 
the distance between the energy source and the seismic detectors 
has proven to be particularly useful. These new developments in 
the seismic industry are often making is possible to determine not 
only the presence, but also the precise distribution, of gas the live 
oil in the subsurface. The principles of elastic wave (seismic) prop- 
agation are becoming sufficiently well understood to recognize that 
seismic Amplitude Variation with Offset (AVO) can be quantitatively 
analyzed to more fully understand how variations in economically 
important reservoir states (such as porosity, pore fluids, pressure, 
mineralogy or temperature) are distributed within a reservoir. This 
presentation illustrates, with examples and models, some of the 
more useful (and striking) state-of-the-art applications presently be- 
ing used in the management of oil and gas reservoirs. 


34859 (CONF-9305116—, pp. 3, Paper 28) “See in 3-D”: In- 
troduction and session overview. Ray, R.R. (R3 Exploration 
Corp., Lakewood, CO (US)). National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 

The use of 3D seismic is sweeping across the US domestic ex- 
ploration front. Recent successes in West Texas reef plays have 
pointed out the economic benefits of using 3D seismic in delineat- 
ing small traps that have slipped through the existing grid of 2D 
seismic coverage. Because 3D seismic more completely images 
the subsurface, it helps reduce the risk of finding and developing 
additional reserves. 3D seismic surveys have the advantage of 
more completely imaging the subsurface by increasing the number 
of points sampled in an area. They commonly reveal a picture 
which is more complex than envisioned by mapping of scattered 
well control and a grid of 2D seismic profiles. Surveys often show 
a detailed pattern of faulting or an intricate design of stratigraphic 
variation which dramatically improves the geologic understanding 
of hydrocarbon traps and reservoirs. As a result, new wells may be 
successfully positioned to test a trap at its optimum position or to 
drain untapped compartments within existing fields. 


34860 (CONF-9305116-, pp. 3, Paper 29) An overview of 
3D seismic in exploration, development and production envi- 
ronments. Rebec, T. (Halliburton Geophysical Services, Inc., 
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Houston, TX (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 
States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 

The three dimensional seismic method, 3D for short, has played 
a far more important role in the exploration, development and pro- 
duction areas in the last half a decade than simply redefining the 
structural and stratigraphic subsurface picture. 3D today is emerg- 
ing as a key technology to focus the disciplines which the industry 
is struggling to integrate together. With it’s superior lateral resolu- 
tion, 3D seismic has brought about a renewed emphasis and 
recognition of the subtle structural and stratigraphic features di- 
rectly associated with the majority of hydrocarbon reservoirs 
illuminated with the 3D technique. Exploited by the use and manip- 
ulation of today’s highend graphics workstation it is rapidly 
becoming the basis for characterizing the reservoir in the interwell 
space. Detailed reservoir characterization is a requirement for the 
most effective recovery of in-place hydrocarbons. This characteri- 
zation of the reservoir requires the consistent integration across 
different data types. Geologic, well log and core data are tradition- 
ally the most commonly used data sets in reservoir model building. 
Well log and core data provide detailed information about the verti- 
cal variation of many reservoir properties, but they are restricted to 
regions adjacent to the borehole. 


34861 (CONF-9305116—, pp. 3, Paper 31) Ojo Encino Field: 
An Entrada dune defined by 3-D seismic, San Juan Basin, 
New Mexico. Endsley, L.D. (Consulting Geologist, Farmington, NM 
(US)). National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

A “postage stamp” size (one-half mile square) 3-D survey helps 
to detail the areal extent of an Entrada sand dune. An amplitude 
dim-out drilled by the initial well proved to be a marginally eco- 
nomic location. Reprocessing and detailed stratigraphic analysis of 
the seismic incorporated with Merrion’s geologic experience lead to 
a geologically refined interpretation. Seismic inversion of the data 
suggested a better location southeast of the initial well as reported 
in the Oil & Gas Journal article of March 1992 (attached, reprinted 
with permission from the Oil & Gas Journal). The results of the 
subsequent drilling will be discussed and compared to the previous 
interpretations. This case history illustrates the affordability and 
feasibility of 3-D seismic for the independent producer, as well as 
the best application for such technology. 


34862 (CONF-9305116—, pp. 3, Paper 32) 3D Seismic reser- 
voir characterization sooner unit, Weld County, Colorado. 
Singdahisen, D.S. (Interactive Earth Sciences Corp., Denver, CO 
(US)); Kramer, M.T.; Jaynes, E.F.; Sippel, M.A.; Pritchett, R.W. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

Geologic heterogeniety is known to be an important control on 
fluid flow in petroleum reservoirs. Interpretation of 3D seismic data 
provides a technique for analysis of the spatial characterization of 
reservoir features and properties. In combination with detailed anal- 
ysis of engineering and geologic field data, 3D seismic can provide 
information on reservoir character on a scale not readily available 
from borehole information. Wellbores provide direct investigative 
reservoir data, but commonly at a scale (well spacing) greater than 
the scale of reservoir heterogeneity. 3D seismic surveys provide a 
much greater sampling density of reservoir data (100 ft vs. 40 
acres). Integration of these data sets is required to successfully 
characterize the reservoir. 


34863 (CONF-9305116—, pp. 5, Paper 30) Fundamental 3-D 
seismic survey design. Wright, S. (Western Geophysical, 
Englewood, CO (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 





States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 

The reasons for shooting 3-D seismic surveys are numerous, 
compelling and convincing but can be summarized with one phrase 
- risk reduction. Note however, the phrase is risk reduction and 
not, risk elimination. Seismic data shot in 3-D is not a panacea but 
a very powerful tool that when properly applied can produce signifi- 
cantly improved economic results. Proper application of this tool 
begins with the design process. 3-D survey design should be both 
interactive and iterative. The ‘best’ 3-D survey for a given play is a 
function of the following considerations: Reservoir Geology; Sur- 
face Location; Available Equipment; Geophysical Requirements; 
Economics. 


34864 (CONF-9305116—-, pp. 7, Paper 7) Lithology: The 
missing ingredient in core fracture analysis. Lorenz, J.C. (San- 
dia National Laboratories, Albuquerque, NM (US)). National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). [1993]. From Conference on new technology for indepen- 
dent producers; Denver, CO (United States); 6-7 May 1993. In 
New technology for the independent producer. 425p. Order Num- 
ber DE93016917. Source: OSTI; NTIS. 

Most analyses of fractures in core provide, as an end product, 
concise tables of fracture data such as width, length, orientation, 
and mineralization. However, the relationships between fracture lo- 
cations, fracture terminations, and lithologic heterogeneity are 
usually not reported in these tables. This information is critical to 
constructing an accurate model of the three-dimensional framework 
of fracture permeability in a reservoir. Descriptions of fractures 
within their lithologic context allow inferences to be made about the 
degree of fracture interconnectivity, whereas sterile tables of frac- 
ture data may obscure important information. 


34865 (CONF-9305116—, pp. 8, Paper 42) Evaluation tech- 
niques and applications of subsurface image logs. Thorn, D.R. 
(Schlumberger Well Services, Aurora, CO (US)). National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 


[1993]. From Conference on new technology for independent pro- 
ducers; Denver, CO (United States); 6-7 May 1993. In New 


technology for the independent producer. 
DE93016917. Source: OSTI; NTIS. 

The interpretation of images recorded in wellbores is, in many 
cases, an extension of previous techniques developed for the inter- 
pretation of dipmeter logs and core analysis. Tadpole of “Strike and 
Dip” presentations provide a useful means of summarizing the 
orientation of events observed in images. The accuracy and resolu- 
tion of identifying such events has been increased dramatically 
over previous techniques with the use of wellbore images. New 
methods, such as fracture aperture calculation and textural analy- 
sis, add to the formation that can be learned from modern image 
logs. Image interpretation generally starts with a two dimensional 
plot of the wellbore surface presented on an azimuthal plot with 
depth measured along one axis. The surface of the wellbore is 
then displayed along the second axis with some reference as the 
origin such as the north side of the hole for vertical wells, or the 
top of the hole for horizontal wells. The color, contrast, or intensity 
of the image may represent any additional measurement such as 
acoustic attenuation, travel time, or electrical conductivity. This 
type presentation permits the inspection of all areas the borehole 
with a single log type format. 


34866 (CONF-9305116—, pp. 9, Paper 41) A new generation 
of sonic-logging tools and their applications. Pennington, W.D. 
(Marathon Oil Company, Littleton, CO (US)). National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
[1993]. From Conference on new technology for independent pro- 
ducers; Denver, CO (United States); 6-7 May 1993. In New 
technology for the independent producer. 425p. Order Number 
DE93016917. Source: OSTI; NTIS. 

In recent years, sonic logging has become capable of providing 
high-quality compressional and shear transit times from the use of 
waveform processing and newly-developed “dipole” transducers. At 
the same time, significant advances have been made in the appli- 
cations for which these new tools are run: improving hydraulic 
fracture design, predicting sand strength in unconsolidated forma- 
tions, finding gas behind casing (or where other indicators may be 


425p. Order Number 
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ambiguous), and interpreting or modeling seismic data for direct 
hydrocarbon indicators. 


34867 (CONF-9305116—, pp. 11, Paper 10) Valley-fill sand- 
stone reservoir heterogeneity, stateline trend, Colorado and 
Kansas. Tillman, R.W. (Consulting Sedimentologist/Stratigrapher, 
Tulsa, OK (US)); Pittman, E.D.; Blakeney-DeJarnett, B. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States). [1993]. From Conference on new technology for indepen- 
dent producers; Denver, CO (United States); 6-7 May 1993. In 
New technology for the independent producer. 425p. Order Num- 
ber DE93016917. Source: OSTI; NTIS 

One of the most important kinds of relatively small sandstone 
reservoirs being explored and developed today is the valley-fill 
sandstone. Because of their relatively small size (0.5 to 4 mills 
wide), poorly understood origins and difficult to predict occur- 
rences, valley-fill reservoirs have not always been attractive targets 
for drilling. However, in the last few years, valley-fill reservoirs 
have become very important and some are intergoing secondary 
recovery. The importance of these valley-fill reservoirs in Colorado 
and Kansas in oil production is discussed. 


34868 (CONF-9305116—, pp. 13, Paper 40) The MRIL: The 
first pulse-echo magnetic resonance well log and its applica- 
tions to formation evaluation of porosity, saturation and 
permeability. Coates, G.R. (NUMAR Corp., Kingwood, TX (US)). 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

Magnetic resonance, as a method to enhance the evaluation of 
rocks, caught the attention of the oil and gas industry more than 30 
years ago. This interest prompted the development of a well log- 
ging tool that failed to systematically deliver the promises given by 
the laboratory studies. However, laboratory research, especially on 
the clinical side, continued and many successful advanced were 
accomplished, especially pertaining to methods that were useful for 
maximizing signal strength. In October, 1990 a new magnetic reso- 
nance well logging tool was introduced to the oil and gas industry. 
This device incorporated several design features that addressed 
the shortcomings of previous technology and, in June 1991, the 
first commercial service was accomplished. Since then, more than 
140 wells have been logged, primarily in the US but also in Italy, 
UK North Sea and Canada. The laboratory promises are finally be- 
ing realized. Direct measure of such petrophysical parameters as 
porosity, permeability, capillary bound pore fluids, as well as links 
to fluid properties and pore size are bringing solutions to many of 
today’s unanswered formation evaluation questions. 


34869 (CONF-9305116-, pp. 21, Paper 6) Application of hy- 
drogeochemical techniques to reservoir characterization. 
Szpakiewicz, M. (National Institute for Petroleum and Energy Re- 
search, Bartlesville, OK (US)). National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 

Advantages of monitoring the chemical and isotopic composition 
of reservoir waters in large-and small-scale field operations are 
conveyed in practical terms. Hydrogeochemical techniques are 
effective and affordable but not yet commonly used by field opera- 
tors. Interpretation of log signatures and calculation of realistic 
values of oil saturation are particularly dependent on distribution of 
salinity, composition, and resistivity of oil-associated formation wa- 
ters. In many cases, however, these inexpensive methods cannot 
be used to the fullest for characterization of oil reservoirs because 
formation water data are scarce, incomplete, or constrained to only 
one state of reservoir development. Recommendations for collect- 
ing better quality hydrogeochemical data are provided. A flow chart 
of this hydrogeochemical presentation is shown. It consists of two 
parts. In part 1, a general review of hydrochemical and isotopic 
methods and their practical applications will be provided. In part 2, 
a few selected field examples will be discussed. 
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34870 (CONF-9305116-, pp. 27, Paper 39) Recent develop- 
ments and emerging technology in well logging and formation 
evaluation with a selected bibliography. Prensky, S.E. (Geologi- 
cal Survey, Denver, CO (US)). National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS 

Recent and near-term (1-3 years) developments in logging and 
formation evaluation consist primarily of evolutionary improvements 
in current technology. The current economics of the petroleum 
industry, expressed as a need for ever more cost-effective technol- 
ogy, combined with the need to evaluate thin-bed reservoirs serve 
as both the controlling factor and driving force respectively, in de- 
veloping new logging technciogy. 


34871 (CONF-9306261-, pp. 73-78) Shear wave VSP in 
Amarume oil field. Imazumi, T. (Japan National Oil Corp., Tokyo 
(Japan)); Ishii, Y. Society of Exploration Geophysicists of Japan, 
Tokyo (Japan). Jun 1993. 557p. (In Japanese). From 88. SEGJ 
conference; Tsukuba (Japan); 1-3 Jun 1993. In Proceedings of the 
88th (spring 1993FY) SEGJ Conference. Order Number 
DE94707348. Source: OSTI; NTIS 

This paper describes an S-wave VSP survey at the Amarume oil 
field in Yamagata Prefecture. A study weil drilled in the oil field was 
used as an oscillation receiving well, and SV oscillation and SH os- 
cillation were carried out by a hydraulic impacter at a location 40 
meters south to the study well to acquire zero offset VSP data. An- 
other oscillation was performed by a P-wave impacter at a location 
about 500 meters west to the study well to acquire offset VSP 
data. The paper describes briefly the processing of the VSP data 
in the present survey (pre-processing, calculation of T-D curve, P- 
wave zero offset VSP, S-wave zero offset VSP, and offset VSP), 
as well as non-isotropy analysis of the S-wave VSP data. It is indi- 
cated that a uniform non-isotropy exists that causes S-wave 
separation in the parts as deep as from 156 m to 720 m around 
the well, and existence and spread of a gas reservoir bed can be 
identified by means of the VSP method that uses P-waves and S- 
waves at the same time. 10 figs. 


34872 (CONF-9306261-—, pp. 79-83) Shear-wave anisotropy 
analysis at Orcutt field, California. Suda, S. (Japex Geoscience 
Institute, Inc., Tokyo (Japan)); Wachi, N. Society of Exploration 
Geophysicists of Japan, Tokyo (Japan). Jun 1993. 557p. (in Japan- 
ese). From 88. SEGJ conference; Tsukuba (Japan); 1-3 Jun 1993. 
In Proceedings of the 88th (spring 1993FY) SEGJ Conference. 
Order Number DE94707348. Source: OSTI; NTIS 

With a main objective to detect fractures developed in the Mon- 
terey bed at a depth of about 800 m, this paper describes results of 
analyzing S-wave anisotropy based on the S-wave VSP acquired 
at the Newlove well No. 110 in Orcutt Field in California. The direc- 
tion of S-wave segregation derived from this analysis agrees well 
with the direction of fracture development derived from the 
BHTV-FMS bed detection data in the Monterey bed. Analysis of 
the intensity of anisotropy revealed a strong anisotropic part con- 
centrating at a depth of 400 m or less, while strong anisotropy can 
also be seen locally at parts where existence of fractures has been 
verified in the Monterey bed. It was also revealed from an S-wave 
VSP derived at two wells in the Squires district to the north-west of 
the oil field that anisotropy exists at locations shallower than the 
Monterey bed and that the direction of S-wave segregation agrees 
with the direction of the failures. 3 refs., 8 figs., 2 tabs. 


34873 (IFE/KR/F—-93/124) Numerical simulation of thermal 
convection in compacting sedimentary basins. Wangen, M. In- 
stitutt for Energiteknikk, Kjeller (Norway). Aug 1993. 59p. Order 
Number DE94709744. Source: OSTI; NTIS. 

A numerical model of combined fluid flow and heat flow is used 
to study convection in sedimentary basins during compaction. In 
case of non-Ravieigh convection it is shown under reasonable 
assumptions, that the flow inside a permeable layer is the superpo- 
sition of the compaction flow in the layer and the thermal 
convection flow. Non-Rayleigh convection roll(s) will therefore ap- 
pear if the compaction flow (or the metoric flow) is less than the 
thermally induced flow. Rayleigh convection is also studied, and 
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numerical experiments indicate that even a small amount of vertical 
compaction flow will stabilize the fluid in a layer, and thereby inhibit 
or retard the onset of Rayleigh convection. The isoterms are 
affected by Rayleigh convection outside the layer where the con- 
vection cells appear. Cases studies are presented, which illustrate 
the appearance of Rayleigh and non-Rayleigh convection during 
sediment compaction. 15 refs., 12 figs., 4 tabs 


34874 (NEi-DK-1318) Boundary element method for seis- 
mic modelling. Rasmussen, K.B.; Gerstoft, P.; Vilmann, O.; 
Michaelsen, M. Oedegaard og Danneskiold-Samsoee ApS, Copen- 
hagen (Denmark). Apr 1993. 76p. Contract ENS-1313/91-0004. 
Order Number DE94709620. Source: OSTI; NTIS. 

EFP-91. 

The present report is the documentation of the seismic modelling 
method partly developed in the EFP-91 1313/91-0004: "Randele- 
mentmetoden til seismisk modellering”. This seismic modelling 
method, based on the boundary element method and the direct 
global matrix method for 2-D wave propagation, has been devel- 
oped, implemented, and tested. The same method has been 
formulated for 3-D wave propagation. The implementation of the 
developed method is an extension of a prototype developed in an 
earlier project. The present implementation, that lives up to com- 
mercial software standards, is extended by including several 
stratified regions in a stratified outer region, by acoustic/elastic 
mixed regions, and by computational accuracy and speed. The 
regions consisting of mixed acoustic and elastic layers can be re- 
gions inside regions, be connecied to each other and cut trough 
several of the stratified interfaces, whereby realistic seismic sub- 
surface models can be used for the seismic modelling. (au) 


0203 Drilling and Production 


Refer also to citation(s) 34867, 34971, 34980, 37095, 37283, 
37284, 37285, 37286, 37287, 37404 


34875 (BNL-48841, pp. 1-6) Introduction to the fourth in- 
ternational MEOR conference. Burtch, F. (Dept. of Energy, 
Bartlesville, OK (US)). Brookhaven National Lab., Upton, NY 
(United States). [1992]. (CONF-920935-: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). in Microbial enhancement of oil recovery: Recent ad- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 

For a number of years, the Department of Energy (DOE) has 
supported microbial enhanced oil recovery (MEOR) research as a 
potential method for oil recovery from producing wells in danger of 
abandonment. Because MEOR has the potential for contributing to 
increased economic oil production and reduced well abandonment, 
it has been a component in DOE’s Enhanced Oil Recovery Pro- 
gram. But now we have come to a fork in the road. It is time to 
decide whether or not we will continue to support this research 
and, if we are, what aspects of MEOR show the most near-term 
promise and what the funding level will be. The approach to MEOR 
must be site-specific and the hope that one variety of microorgan- 
ism would be found that is inexpensive, easy to maintain, 
flourishes on any nutrient supplied, and releases more oil to the 
wellbore is a dream. Researchers must identify the organisms that 
are problem solvers under specified conditions and, rather than 
studying the site, let the operator describe the problems that must 
be addressed and the researcher will prescribe the appropriate 
MEOR approach. There will exist a collection of technical choices, 
each cataloged and described, waiting to be selected for the 
proper situation, in other words, a reference data base. Field trials 
are an essential part of the effort to educate and convince the op- 
erator’s of the value of MEOR. Unfortunately, some of the early 
field tests were not rigorously performed and, in many cases, the 
available wells were so depleted or damaged that positive results 
were unlikely. The other area of recent interest to DOE is the pro- 
cess of single-well treatments to control or remediate wellbore or 
near-wellbore problems. Another aspect of MEOR that has recently 
developed is the modeling of microbial transport in porous media. 
All of this takes money and choices must be made. During this 
conference, | urge all of us to participate in defining the best 
choices for the direction of future research. 2 tabs. 





34876 (BNL-48841, pp. 7-16) M.O.R.E. to M.E.O.R.: An 
overview of microbially enhanced oil recovery. Jack, T.R. 
(NOVA HUSKY Research Corp., Alberta (CA)). Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. (CONF-920935-: 
Microbial enhancement of oil recovery: recent advances, Upton, 
NY (United States), 8-11 Sep 1992). In Microbial enhancement of 
oil recovery: Recent advances. 443p. Order Number 
DE93013169. Source: OSTI; NTIS. 

For more than four decades, petroleum microbiologists have en- 
deavored to develop technologies to enhance the production of 
hydrocarbon resources. Efforts have spanned a wide range of tar- 
gets and met with variable success. This overview will attempt to 
organize the field in terms of the microbial mechanisms involved 
and to identify some of the factors and constraints which ultimately 
control the success of individual applications. The need for other 
disciplines and the implications of microbially enhanced oil recov- 
ery (MEOR) results in other areas continues to generate interesting 
opportunities. 52 refs. 


34877 (BNL-48841, pp. 17-25) Use of natural microflora, 
electron acceptors and energy sources for enhanced oil re- 
covery. Sperl, G.T. (Geo-Microbial Technologies/INJECTECH, 
Ochelata, OK (United States)); Sperl, P.L.; Hitzman, D.O. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920935-—: Microbial enhancement of oil recovery: recent 
advances, Upton, NY (United States), 8-11 Sep 1992). In Microbial 
enhancement of oil recovery: Recent advances. 443p. Order 
Number DE93013169. Source: OSTI; NTIS. 

Oil reservoirs naturally contain inorganic and organic materials 
which can be exploited through simple supplementation to support 
the growth of microorganisms, which aid in releasing oil from the 
rock matrix. Other compounds, which may serve as_ nutritional 
sources for microorganisms, are added to reservoirs during produc- 
tion and operation of oil fields. These materials include sulfate, 
nitrate, carbonate, volatile fatty acids, nitrogen-containing corrosion 
inhibitors, phosphorous-containing scale inhibitors, and trace ele- 
ments. Our experiments show that, with minimal supplementation, 
growth of naturally occurring microorganisms can be used to pro- 
duce viscosifying agents to aid oil recovery. This natural microflora 
is also capable of removing sulfide from oil reservoirs and prevent- 
ing the formation of new sulfide leading to more oil recovery and 
increased value of the produced oil. The metabolic products of 
these microorganisms are CO2, water, N2, and oxidized forms of 
sulfur, all of which are environmentally innocuous. Laboratory ex- 
periments with defined mixtures of microorganisms as well as 
mixed populations release more oil from sand pack columns. 16 
refs., 4 tabs. 


34878 (BNL-48841, pp. 27-35) Bug Rock: Bacteriogenic 
mineral precipitation systems for oil patch use. Jack, T.R. 
(NOVA HUSKY Research Corp., Alberta (CA)); Stehmeier, L.G.; 
Kantzas, A.; Marentette, D.F.; Ferris, F.G. Brookhaven National 
Lab., Upton, NY (United States). [1992]. Contract 23440-9- 
9258;Contract 23440-8-9222/01-SQ. (CONF-920935—: Microbial 
enhancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

Bacteriogenic mineral precipitation is a well documented phe- 
nomenon. Several mechanisms have been explained, but the 
commercial use of bacteria to precipitate minerals has not been 
seriously pursued. Through the investigation of several candidate 
systems, a practical approach to the application of bacteriogenic 
mineral precipitation was developed. The research program leading 
to this innovative new technology will be described and potential oil 
field applications identified. 38 refs., 6 figs. 


34879 (BNL-48841, pp. 37-54) Chemical markers of in- 
duced microbial transformations in crude oils. Premuzic, E.T. 
(Brookhaven National Lab., Upton, NY (US)); Lin, M.S.; Racaniello, 
L.K.; Manowitz, B. Brookhaven National Lab., Upton, NY (United 
States). [1992]. DOE Contract AC02-76CH00016. Contract AS- 
219-ECD. (CONF-920935—: Microbial enhancement of oil recovery: 
recent advances, Upton, NY (United States), 8-11 Sep 1992). In 
Microbial enhancement of oil recovery: Recent advances. 443p. 
Order Number DE93013169. Source: OSTI; NTIS. 
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Biochemical processes associated with the interactions of aci- 
dophilic and pressure-adapted thermophilic or thermoadapted 
microorganisms suitable for enhanced oil recovery produce charac- 
teristic chemical markers. These markers indicate the extent and 
the nature of chemical alterations of crude oils by microorganisms 
which have been experimentally introduced and grown in crude 
oils. The chemical markers include high and low molecular-weight 
species, organic sulfur compounds, trace metals, and the extent of 
emulsification. Most recent results suggest that the distribution of 
major groups of compounds, i.e., the asphaltenes, maltenes, and 
saturates are also biochemically altered. Experimental evidence in- 
dicates that multiple biochemical reactions are involved in the 
microbial interactions with crude oils. The chemical markers associ- 
ated with these biochemical reactions are described and discussed 
in terms of their significance and applicability to the biotreatment of 
crude oils and enhanced oil recovery. 10 refs., 10 figs. 


34880 (BNL-48841, pp. 65-77) Subsurface application of 
Alcaligenes eutrophus for plugging of porous media. Li, Yuegi 
(Univ. of Southern California, Los Angeles (US)); Yang, |.C.Y.; Lee, 
Kwang-ll; Yen, Teh Fu. Brookhaven National Lab., Upton, NY 
(United States). [1992]. (CONF-920935-—: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). In Microbial enhancement of oil recovery: Recent ad- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 

Alcaligenes eutrophus, which produces a massive amount of in- 
tracellular polyester—poly-3-hydroxybutyrate(PHB)—as high as 70% 
of the cell weight, was selected for porous media plugging studies. 
To simulate the subsurface environment, both static drainage and 
pressurized pumping flow systems of A. eutrophus living cells and 
PHB suspensions through laboratory sand packs were investi- 
gated. In the static drainage flow system, the effluent rate was 
reduced about 280-fold. For the pressurized pumping flow system, 
the relative permeability (K;/K.) was reduced by one million. Both 
dead cetis and living cells of A. eutrophus plugged the sand pack 
columns in the static drainage flow system. The dead cell suspen- 
sion reduced the effluent rate by 4.3 times within 5 hrs., while the 
living cell suspension made a 280-fold reduction. A PHB water so- 
lution, a commercial product in powder form which disperses well 
but is not totally dissolved in water, showed the plugging effects 
solely dependent on the concentration of PHB. These facts signify 
that A. eutrophus and its microbial product, PHB, are efficient plug- 
ging agents. They have potential applications in the MEOR 
process, such as selective plugging, because of their relative non 
agglomerating cell size, their rod shape of 0.7 m in diameter and 
1.8-2.6 m in length, and their lack of any exopolymer in culture 
solutions, especially the beneficial biopolymer (PHB) produced in- 
ternally in cells. 6 refs., 6 figs. 


34881 (BNL-48841, pp. 79-88) Halotolerant and extremely 
halophilic oil-oxidizing bacteria in oil fields. Belyaev, S.S. (Insti- 
tute of Microbiology, Moscow (RU)); Borzenkov, 1|.A.; Milekhina, 
E.I.; Zvyagintseva, |.S.; Ivanov, M.V. Brookhaven National Lab., 
Upton, NY (United States). [1992]. (CONF-920935—: Microbial en- 
hancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

Field experiments have shown that oil-oxidizing microflora are 
widely distributed in the oil fields of Russia. Oil-oxidizing microor- 
ganisms were isolated from stratal waters with salinities of up to 
272 g/1. Only single oil-oxidizing microbial cells were found in the 
stratal waters of production wells. High salinity stratal waters (with 
salinity over 140 g/1) are characterized by “oil-positive” microflora 
that are concentrated in the oil. Oil-oxidizing eubacteria, active in 
media with salinities up to 15% NaCl, and the extremely halophilic 
oil-oxidizing archaeobacteria, active at salinites to 32% NaCl, were 
isolated from oil samples of the Bondyuzhskoye oil-field. These mi- 
croorganisms were characterized by high oil-emulsifying activity. 
Some properties of the halophilic oil-oxidizing microorganisms are 
discussed. 6 refs., 3 figs, 6 tabs. 


34882 (BNL-48841, pp. 89-96) The use of slime-forming 
bacteria to enhance the strength of the soil matrix. Yang, Iris 
Chia-Yu (Univ. of Southern California, Los Angeles (US)); Li, Yueqi; 
Park, Joon Kyu; Yen, Teh Fu. Brookhaven National Lab., Upton, NY 
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(United States). [1992]. (CONF-920935—: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). In Microbial enhancement of oil recovery: Recent ad- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 

Our experiments showed that the strength of soil can be en- 
hanced by either applying slime-forming bacteria directly to the soil 
matrix to produce a biopolymer inside it, or by applying biopolymer 
from slime-forming bacteria or commercial products such as poly-3- 
hydroxybutyrate (PHB), xanthan gum, and sodium alginates to the 
soil matrix. The cross-linked support networks result from the inter- 
action of biopolymer with the soil matrix. Zonal bioremediation or 
environmental encapsulation are potential applications of this re- 
search. Reduction of soil erosion and enhancement of the soil 
strength in the foundations of hydraulic systems may also be good 
prospects for geotechnical and agricultural exploration. 8 refs., 4 
figs. 


34883 (BNL-48841, pp. 97-106) Parameters affecting micro- 
bial oil mobilization in porous media. Stepp, A.K. (National 
Institute for Petroleum and Energy Research, Bartlesville, OK 
(US)); Bryant, R.S.; Bertus, K.M.; Chang, Ming-Ming. Brookhaven 
National Lab., Upton, NY (United States). [1992]. (CONF-920935—: 
Microbial enhancement of oil recovery: recent advances, Upton, 
NY (United States), 8-11 Sep 1992). In Microbial enhancement of 
oil recovery: Recent advances. 443p. Order Number 
DE93013169. Source: OSTI; NTIS. 

Prior work at NIPER has defined some of the key mechanisms 
responsible for improved oil mobilization by microbial formulations; 
the development of simulation models capable of predicting reser- 
voir and production behavior of MEOR technology also has been 
started. The simulator development and laboratory testing aspects 
were integrated, so that a feedback loop existed. Mechanisms con- 
sidered to be important for oil recovery include changes in 
properties such as interfacial tension, wettability, and adsorption/ 
retention that govern oil mobilization and affect fractional flow and 
relative permeabilities. Other oil recovery mechanisms traditionally 
associated with fluid flow changes include polymer and biomass 
production by microorganisms. Laboratory experiments were con- 
ducted to obtain input data for the simulator regarding adsorption, 
clogging/declogging, and wettability alteration. Computer tomogra- 
phy (CT) studies demonstrated that fluid and gas distributions 
altered by microorganisms can reduce residual oil saturation in 
porous media. This paper describes ongoing laboratory investiga- 
tions conducted to evaluate microbial mechanisms for improved oil 
recovery in porous media, and to further improve the simulator. 7 
rets., 7 figs., 3 tabs. 


34884 (BNL-48841, pp. 115-125) Aqueous microbial biosur- 
factant solutions exhibiting ultra-low tension at oll-water 
interfaces. Takayoshi Ban (Shizuoka Univ., Hamamatsu (JP)); 
Toshiyuki Sato. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935—: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 

During aerobic cultivation, cultures of Penicillium spiculisporum 
ATCC 16071, produce spiculisporic acid (S-acid), yielding at least 
0.05-0.1 mol per mol glucose consumption. The solubility of S-acid 
in water is extremely restricted; however, neutralization of the acid 
with linear alkyiamine gave remarkably surface-active aqueous so- 
lutions. Depending upon the length of the linear hydrocarbon chain 
of n-alkylamine, n-RaA, added to neutralize the S-acid molecule, 
interfacial tension of about 10-° mN/m can be achieved in contact 
with the oil phase. A wide variety of n-alkylamine salts of S-acid, 
dicarboxyl acid, were prepared by stoichiometrical neutralization of 
one carboxyl group with n-RaA, and then by neutralization of the 
remaining carboxyl groups with n-RgA. The n-alkylamine salts of 
S-acid, SnRaAnRpA, were examined for their ability to promote 
very low interfacial tensions between aqueous solutions of the pre- 
pared salts of S-acid and n-alkanes as the oil phase. The lowest 
interfacial tension of about 10-° mN/m was achieved with n- 
octylamine salts at a concentration of 10—-% mol per liter. Such 
reduction of the interfacial tension between the oil and water phase 
may substantially meet the requirements for the low-tension water- 
flooding process for oil recovery. 7 refs., 9 figs., 1 tab. 
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34885 (BNL-48841, pp. 127-141) The compatibility of bio- 
surfactants on degassed oil and the displacement efficiency of 
biosurfactant/sulfonate - alkaline - polymer system. Gao, 
Shu-tang (Research Institute of Petroleum Exploration and Devel- 
opment, Daging, Hailung Zhang (CN)); Qin, Tong-luo. Brookhaven 
National Lab., Upton, NY (United States). [1992]. (CONF-920935-: 
Microbial enhancement of oil recovery: recent advances, Upton, 
NY (United States), 8-11 Sep 1992). In Microbial enhancement of 
oil recovery: Recent advances. 443p. Order Number 
DE93013169. Source: OSTI; NTIS. 

Microbial biosurfactants are surface-active agents synthesized by 
microbial cultures. Biosurfactants consist of hydrophilic and hy- 
drophobic molecules, just as other chemical surfactants. Thus, 
biosurfactants can reduce surface tension (air-water), and interfa- 
cial tension (IFT) in liquid-liquid and liquid-solid systems (e.g. 
wetting phenomena). Tests of five biosurfactants showed that the 
surface tension of rhamnolipids and sophorolipids/trehalolipids is 
27.0 and 26.9 mN/M, respectively, and the critical micelle concen- 
tration is 0.0016 and 0.0015 wt%, respectively. Experiments show 
that interfacial tension between solutions of trehalolipids and 
rhamnolipids and Daqing degassed oil at the Daging oil field (tem- 
perature 45°C, average salinity of formation water 4456 ppm) is 
0.4 and 0.6 mN/m, respectively. Better systems, with mixtures of 
trehalolipids and rhamnolipids, or trehalolipids and synthetic sul- 
fonates 3A were obtained, and interfacial tension between the 
system and the Daqing degassed oil reached 0.1 MN/m. The inter- 
facial tension between alkaline solutions (NaOH) with trehalolipids 
and Daqing degassed oil is 0.03 mN/m when the alkalinity is 0.8 
wt%. Mixtures of trehalolipids and petroleum sulfonates show 
efficient synergism; the IFT between the mixtures and Daqing de- 
gassed oil of low acidity reached very low values of 0.006 mN/m 
when the concentration of total surfactants was 0.4 wt% and alka- 
linity was 0.5 wt%. When alkaline concentration was 1.0 wt%, the 
interfacial tension fell to 0.002 mN/m. The salinity requirement dia- 
gram (SRD) shows that ultralow IFTs can be reached with the total 
surfactant concentration between 0.2-0.6 wt% and salinity below 
15000 ppm. The results in the flooded core show that tertiary re- 
covery can be increased by 11.3% and water cut can be reduced 
from 98% to 74%. 8 refs., 16 figs. 


34886 (BNL-48841, pp. 143-150) Comparative analysis of 
microbially mediated oil recovery by surfactants produced by 
Bacillus licheniformis and Bacillus subtilis. Fox, S.L. (idaho Na- 
tional Engineering Lab., Idaho Falls, ID (United States)); Brehm, 
M.A.; Jackson, J.D.; Bala, G.A.; Robertson, E.P.; Thomas, C.P. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920935—: Microbial enhancement of oil recovery: recent 
advances, Upton, NY (United States), 8-11 Sep 1992). In Microbial 
enhancement of oil recovery: Recent advances. 443p. Order 
Number DE93013169. Source: OSTI; NTIS. 

Two strains of Bacillus subtilis (ATCC 21331 and ATCC 21332) 
were investigated and compared to Bacillus licheniformis JF-2 
(ATCC 39307) in the following respects: ability to lower interfacial 
tension, degrade oil, adhere to hydrocarbons, recover oil, and grow 
on carbon sources suitable for field application. The different car- 
bon substrates were evaluated based on reduction in surface 
tension. Both B. subtilis strains decreased the surface tension 
when sucrose, fructose, starch, pyruvate, casitone, glycerol, or 
yeast extract were used as carbon substrates. Starch was the best 
carbon substrate for surfactant production. Cell-free extracts of B. 
subtilis grown in medium E (supplemented with 2.5% NaCl and 1% 
sucrose) recovered Schuricht crude oil from cores in the laboratory. 
Interfacial tension (IFT) of B. licheniformis JF-2 extracts against 
Schuricht crude oil was 23.1 mN/m. IFT resulting from B. subtilis 
21331 under identical conditions was 4.3 mN/m. 13 refs., 4 figs., 2 
tabs. 


34887 (BNL-48841, pp. 151-157) Noninvasive methodology 
to study the kinetics of microbial growth and metabolism. 
Mcinerney, M.J. (Univ. of Oklahoma, Norman (US)); Weirick, D.W.; 
Sharma, P.K.; Knapp, R.M. Brookhaven National Lab., Upton, NY 
(United States). [1992]. (CONF-920935—: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). In Microbial enhancement of oil recovery: Recent ad- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 





The effect of pore size on the growth of Escherichia coli through 
anaerobic, nutrient-saturated cores packed with different sizes of 
spherical glass beads (75-150 m to 710-1180 m) under static con- 
ditions was determined by following, noninvasively, the rate of gas 
production. The rate of hydrogen production and the final amount of 
hydrogen produced decreased with a decrease in pore size. Kinetic 
parameters describing microbial processes were estimated by non- 
linear regression using modified versions of the integrated Monod 
and Michaelis-Menten equations. This new mathematical approach 
accurately estimated kinetic parameters from ideal and experimen- 
tally obtained data sets. The data suggest that the reduced rate of 
bacterial growth observed in cores with smaller pore sizes may be 
due to a restriction of bacterial cell division. 23 refs., 1 fig., 2 tabs. 


34888 (BNL-48841, pp. 159-169) Adhesion of microbial 
cells to porous hydrophilic and hydrophobic solid substrata. 
Takayoshi Ban (Shizuoka Univ., Hamamatsu (JP)); Shinjiro Ya- 
mamoto. Brookhaven National Lab., Upton, NY (United States). 
[1992]. (CONF-920935-: Microbial enhancement of oil recovery: 
recent advances, Upton, NY (United States), 8-11 Sep 1992). In 
Microbial enhancement of oil recovery: Recent advances. 443p. 
Order Number DE93013169. Source: OSTI; NTIS. 

Adhesion of microbial cells to solid surfaces is thought to signifi- 
cantly influence the growth and transport of microbes in porous 
geological materials. The feasibility of cell adhesion to a porous 
solid substratum can be predicted as a function of the hydropho- 
bicity of the substratum according to an equation derived from the 
balance of surface and interfacial free energy in relation to adhe- 
sion under conditions where the electrical charge interaction is 
negligible. This thermodynamic approach provides us with the 
following predictions: (1) the more hydrophilic microbes may be ex- 
pected to adhere more favorably to the hydrophilic surfaces of a 
solid substratum, and (2) the more hydrophobic microbes will 
adhere more favorably to the hydrophobic surfaces of a solid sub- 
stratum. To experimentally verify the theoretical predictions, a 
series of experiments were carried out to investigate the influence 
of hydrophobicity of solid substrata upon the adhesion of growing 
cells of Penicillium spiculisporum ATCC 16071 using either a typi- 
cally hydrophobic or hydrophilic solid substratum. The results 
revealed that nearly 100% of the growing cells of P. spiculisporum 
adhered to the hydrophilic substrata; by contrast, most of the ceils 
were suspended freely in the culture broth when hydrophobic 
polyurethane foam was used as an adhesive substrate. These 
results are in reasonable agreement with the results of the theoreti- 
cal prediction, and we conclude that the thermodynamic approach 
offers a powerful tool to predict microbial adhesion onto solid sub- 
strates. 6 refs., 6 figs., 3 tabs. 


34889 (BNL—-48841, pp. 171-186) A mathematical model for 
microbially enhanced oil recovery process. Zhang, Xu (Univ. of 
Oklahoma, Norman, OK (US)); Knapp, R.M.; Mclinerney, M.J. 
Brookhaven National Lab., Upton, NY (United States). [1992]. DOE 
Contract AC22-90BC14662. (CONF-920935-: Microbial enhance- 
ment of oil recovery: recent advances, Upton, NY (United States), 
8-11 Sep 1992). In Microbial enhancement of oil recovery: Recent 
advances. 4483p. Order Number DE93013169. Source: OSTI; 
NTIS. 

A three-phase, multiple-species, one-dimension model has been 
developed to simulate bacterial transport, growth, and metabolism 
processes involved in microbially enhanced oil recovery (MEOR) 
and to predict the modification in permeability that results from 
these microbial activities in porous media. Convection-dispersion 
equations and microbial kinetics are incorporated in the model sys- 
tem to characterize and quantify biomass production, product 
formation, and nutrient utilization in the MEOR process. Modifica- 
tion of permeability is assumed to be due to both pore-surface 
retention and pore-throat plugging by bacterial cells. The model 
has been applied to static (sand packs) and core-flooding (sand- 
stone cores) experiments to describe microbial movement, 
metabolite production, and nutrient consumption during growth and 
metabolism and to estimate reduction in permeability. Comparison 
between numerical solutions and experimental results indicated 
that the model does simulate the essential microbial kinetics of 
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laboratory experiments and that it can be extended to provide nu- 
merical predictions for the design and evaluation of MEOR field 
projects. 17 refs., 9 figs., 5 tabs. 


34890 (BNL-48841, pp. 187-195) Effect of hydrophobicity 
of the solid substratum on oil displacement in the Hele-Shaw 
model. Takayoshi Ban (Shizuoka Univ., Hamamatsu (JP)); Hiroshi 
Kamo. Brookhaven National Lab., Upton, NY (United States). 
[1992]. (CONF-920935—: Microbial enhancement of oil recovery: 
recent advances, Upton, NY (United States), 8-11 Sep 1992). In 
Microbial enhancement of oil recovery: Recent advances. 443p. 
Order Number DE93013169. Source: OSTI; NTIS. 

A study was made to assess the influence of surface free ener- 
gies of oil, solid substratum, and displacing aqueous liquid, -yov, 
sv, and lv, on oil displacement in the Hele-Shaw model which 
was used as a simple model of the oil reservoir. From the 
simulation made according to equation (2) which was derived ther- 
modynamicaiiy, the adsorption-desorption phenomena of oil on or 
from the surface of a solid substratum can be related to the sur- 
face free energies of both the solid substratum, sv, and the 
aqueous liquid as a continuous phase of the system, -lv. It can be 
predicted that oil adhered to the surface of a solid substratum may 
become energetically more difficult to remove and displaced with 
water, if the surface becomes more hydrophobic. However, when 
an aqueous surfactant solution, exhibiting extremely low surface 
tension, is used as a displacing fluid in place of water, oil displace- 
ment may become more effective, if the surface of the solid 
substratum becomes more hydrophobic. A series of oil displace- 
ment experiments were carried out to verify the theoretical 
prediction. The results were in reasonable agreement with the re- 
sults of the theoretical prediction made from equation (2). The 
thermodynamic approach used in this study may offer a powerful 
tool to predict the potential of oil recovery from porous media such 
as sandstone formations. 5 refs., 7 figs., 1 tab. 


34891 (BNL-48841, pp. 197-205) Microbially enhanced oil 
recovery field pilot, Payne County, Oklahoma. Coates, J.D. 
(Univ. of Oklahoma, Norman (US)); Knapp, R.M.; Mcinerney, M.J.; 
Menzie, D.E.; Bhupathiraju, V.K.; Chisholm, J.L. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. DOE Contract 
FG22-89BC14246. (CONF-920935—: Microbial enhancement of oil 
recovery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 

A multi-well MEOR field study was performed in the Vassar Vertz 
Sand Unit in Oklahoma. The purpose of the field trial was to deter- 
mine whether microorganisms could be used to preferentially plug 
high permeability zones to improve waterflood sweep efficiency. 
Laboratory studies determined that a nutrient system based on mo- 
lasses and ammonium nitrate would induce the growth of nitrate- 
utilizing bacteria indigenous to the Vertz unit reservoir while limiting 
sulfate reduction. Tracer studies were done to determine the pre- 
dominant flow pattern from the pilot injection well within the 
reservoir. The molasses and ammonium nitrate nutrients were in- 
jected over a four-month period. Samples were routinely analyzed 
for sulfate-reducing bacteria, molasses-nitrate utilizing bacteria, 
general fermentative bacteria, microbial metabolites, carbohy- 
drates, sulfide, sulfate, nitrite, and nitrate. Over the period of 
nutrient injection, 56.2 tonnes of molasses and 18.8 tonnes of am- 
monium nitrate were injected into the pilot area. The results show 
that large-scale injection of readily metabolizable carbohydrates did 
not detrimentally affect the ongoing operation in the field but did re- 
sult in an alteration of the existing flow patterns and reduction in 
transmissibility within the pilot area. 16 refs., 2 figs., 4 tabs. 


34892 (BNL-48841, pp. 207-229) Microbial hydraulic acid 
fracturing. Moses, V. (Archaeus Technology Group Ltd., Leather- 
head, Surrey (GB)); Brown, MJ.; Burton, C.C.; Gralla, D.S.; 
Cornelius, C. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935—: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 
Compared with conventional hydrochloric acid treatments, micro- 
bial acid fracturing in carbonate reservoirs offers the technical 
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benefits of a greatly increased fracture length coupled with the em- 
ployment of non-corrosive, non-hazardous and environmentally 
friendly feedstocks. Following a discussion of the concepts underly- 
ing the technique, this paper describes in some detail the 
procedures, the results and the analyses of a first field trial per- 
formed in a carbonate reservoir in southern England in September 
1991. 3 refs., 18 figs., 4 tabs. 


34893 (BNL-48841, pp. 231-244) A pilot test of EOR by in- 
situ microorganism fermentation in the Daging oilfield. Zhang, 
Chun Ying (Research Institute of Exploration and Development, 
Hailung Jang (CN)); Zhang, Jing Chun. Brookhaven National Lab., 
Upton, NY (United States). [1992]. (CONF-920935—: Microbial en- 
hancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

Using microorganisms for in situ fermentation to enhance oil re- 
covery is a new technology in the petroleum industry. This paper 
discusses the screening and evaluation of bacterial strains both in 
the laboratory and in a pilot test in the Daging oilfield. The bacteria 
used are Pseuodomonas aeruginosa, Xanthomonas campestris, 
Bacillus licheniformis, and 5GA, which is like Bacteroides. Oil re- 
covery in the laboratory tests were increased by 34.3%, and the 
residual oil recovery was 69.8%. A huff-and-puff pilot test on two 
wells, Dong 6-J22 and Dong 5-JI8, which are located in the heavy 
oil pay zones in the oil-water transition zone of eastern Daqing was 
run in June-July, 1990. After the two wells were shut off, for 40 
and 64 days, respectively, the pressure in the tubing and casing of 
Well Dong 6-J22 had increased by 1.6MPa and 1.9MPa, respec- 
tively. Also daily liquid production was increased by 15-20 td, 
water cut decreased from 94% to 84%, and oil production in- 
creased from 3 t/d-5.6 td and lasted about 8 months. After Well 
Dong 5-Ji8 was shut off for 64 days, liquid production increased, 
oil production increased from 7.6 t/d to 10-11 t/d, and gas produc- 
tion increased from 234 m'/d to 547 m'/d and lasted about 18 
months. 10 refs., 5 figs., 5 tabs. 


34894 (BNL—48841, pp. 245-263) The application of micro- 
bial enhanced oil recovery to Trinidadian oi! wells. Maharaj, U. 
(Trinidad and Tobago Oil Company Limited (TRINTOC), Pointe-A- 
Pierre (TT)); May, M.; Imbert, M.P. Brookhaven National Lab., 
Upton, NY (United States). [1992]. (CONF-920935-: Microbial en- 
hancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

The Trinidad and Tobago Oil Company Limited (TRINTOC) pos- 
sesses approximately 1300 active oil wells, of which 75% produce 
less than fifteen (15) barrels per day. The decline in natural pro- 
duction was 15-18% per annum over the last five years. Efforts are 
underway to examine ways to enhance the oil recovery from exist- 
ing reservoirs. Since Trinidad and Tobago produces sugar, it was 
anticipated that MEOR using sugar by-products is a technique by 
which stripper oil wells may economically produce incremental oil. 
Of the various options available for using microbes to improve well 
productivity, it was felt that single well stimulation would provide the 
most attractive opportunity for TRINTOC to evaluate the potential 
of this technique. The indigenous stimulation of bacteria to produce 
gases, surfactants, and acids using nutrients available from the 
sugar industry was chosen as the first approach. The Caribbean 
Industrial Research Institute (CARIRI) was contracted to investigate 
the effects of various nutrients in selected TRINTOC well salines. A 
set of screening criteria for the use of this technique was developed 
and applied to all of TRINTOC’s oil wells. The screening process 
identified those wells producing oils of gravities greater than 250 
and oil production ranging from 5-12 bopd and some water; this 
represented approximately 10% of the active wells, most of which 
were located within four reservoirs/fields. Two of these reservoirs, 
the Catshill CO 30 sand and the Guayaguayare Lower Gros Morne 
sand, were further identified as good prospects for the techniques, 
if they were successful in field tests. 5 refs., 9 figs., 13 tabs. 


34895 (BNL-48841, pp. 265-287) MEOR, recent field trials 
in Romania: Reservoir selection, type of inoculum, protocol 
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for well treatment and line monitoring. Lazar, |. (Institute of Biol- 
ogy of the Romanian Academy, Bucharest (RO)); Dobrota, S.; 
Stefanescu, M.C.; Sandulescu, L.; Paduraru, R.; Stefanescu, M. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920935—: Microbial enhancement of oil recovery: recent 
advances, Upton, NY (United States), 8-11 Sep 1992). In Microbial 
enhancement of oil recovery: Recent advances. 443p. Order 
Number DE93013169. Source: OSTI; NTIS. 

From 1975 to 1980, the first generation of MEOR field trials 
based on microbial flooding recovery technology were carried out 
in Romania. After 1980, it became apparent that many aspects of 
the MEOR technology we used should be improved because a mir- 
acle is not possible with very simple MEOR technologies. Between 
1980-1986, we prepared a “second generation” of MEOR field 
trials which took place between 1987-1991. In these second gener- 
ation tests, we tried to improve our methods in the following ways: 
1. enhancing the performance of the bacterial inoculum; 2. testing 
the inoculum for the production of substances involved in oil re- 
lease; 3. with mathematical models, simulating the release of 
residual oil; 4. formulating a protocol for injecting the wells; 5. en- 
suring that adequate quantities of inoculum were used; and, 6 
controlling nutrients and the time of their administration. In this pa- 
per we discuss the results obtained from 1987-1991 at the two 
reservoirs where cyclic microbial recovery and microbial flooding 
recovery trials were carried out. The possibilities of extending and 
improving these technologies at other reservoirs also are dis- 
cussed. 15 refs.,9 figs., 11 tabs. 


34896 (BNL-48841, pp. 289-306) Microbial-enhanced water- 
flooding field pilots. Bryant, R.S. (National institute for Petroleum 
and Energy Research, Bartlesville, OK (US)); Stepp, A.K.; Bertus, 
K.M.; Burchfield, T.E.; Dennis, M. Brookhaven National Lab., 
Upton, NY (United States). [1992]. (CONF-920935—: Microbial en- 
hancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

To determine the feasibility of improving oil recovery and the 
economics of microbial enhanced waterflooding in mature oil wells 
in the United States, two field pilots have been conducted. Candi- 
date fields were screened to determine whether they had any 
potential for a microbial system developed at the National Institute 
for Petroleum and Energy Research (NIPER), and microbial com- 
patibility tests were conducted in the laboratory to select the target 
fields. Both field projects were conducted in fluvial-dominated 
deltaic sandstone reservoirs, designated by the US Department of 
Energy as Class |. A specific microbial formulation was selected 
that was compatible with the reservoirs environment, and had 
been shown to recover oil after waterflooding in Berea sandstone 
and field cores. A 20-acre pilot test was started in October 1986, 
and completed December 1989. The results demonstrated that mi- 
croorganisms could be injected into an ongoing waterflood and 
thereby increase oil production by at least 13%. A larger test (520 
acres) is in progress in the same formation to evaluate the feasibil- 
ity of commercial application of the technology; microorganisms 
and molasses were injected from a centralized injection station in 
June 1990. All 19 injection wells were treated and oil production is 
being monitored from the 47 production wells. Injection pressures 
and volumes have continually been monitored since the start of the 
project. No operational problems were encountered. Based upon 
the data obtained to date, the oil production decline curve has im- 
proved, and monitoring of oil production will continue through 
December 1992. 12 refs., 13 figs., 6 tabs. 


34897 (BNL-48841, pp. 355-362) Six years of paraffin con- 
trol and enhanced oil recovery with the microbial product, 
Para-Bac™, Nelson, L. (Micro-Bac International, Inc., Austin, TX 
(US)); Schneider, D.R. Brookhaven National Lab., Upton, NY 
(United States). [1992]. (CONF-920935—: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). In Microbial enhancement of oil recovery: Recent ad- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 
The history of the first commercial microbial culture product for 
controlling paraffin accumulation in oil field production systems is 
described. This product is composed of a consortium of different, 





naturally occurring marine microorganisms that are selectively iso- 
lated and adapted to reduce the precipitation of high molecular 
weight alkanes. First used in 1986 in the Austin Chalk formation, 
the Para-Bac™ product line began as a single product for paraffin 
control. Now in use throughout the major producing formations of 
North America, the product line currently consists of over twelve 
different products directed at enhanced oil recovery, mitigation of 
sulfate-reducing bacteria, as well as control of scale, corrosion, 
and paraffin. A typical treatment is described including testing and 
monitoring protocols. Case histories are presented describing the 
use of the product on individual wells and extended formation 
treatments. New applications include use in various types of lift 
systems and in hydrogen sulfide control. 3 refs., 6 figs., 3 tabs. 


34898 (BNL-48841, pp. 363-371) Causes and control of mi- 
crobially induced souring. Mcinerney, M.J. (Univ. of Oklahoma, 
Norman (US)); Bhupathiraju, V.K.; Coates, J.D.; Knapp, R.M.; Sub- 
lette, K.L. Brookhaven National Lab., Upton, NY (United States). 
[1992]. (CONF-920935-—: Microbial enhancement of oil recovery: 
recent advances, Upton, NY (United States), 8-11 Sep 1992). In 
Microbial enhancement of oil recovery: Recent advances. 443p. 
Order Number DE93013169. Source: OSTI; NTIS. 

Petroleum reservoirs are harsh environments, but are not devoid 
of life. Rather, they are functional ecosystems with diverse, and 
metabolically active microorganisms. Thus, there is the potential for 
microbial sulfide production in the reservoir when environmental 
conditions permit. Some oil field operations may change the envi- 
ronmental conditions in the reservoir and inadvertently stimulate 
sulfide production. Waterflooding with brines high in sulfate can 
supply the oxidized sulfur needed for microbial sulfide production. 
Many oil field chemicals can be metabolized by the anaerobic 
populations present in the reservoir, and thus, stimulate sulfide pro- 
duction. One approach to control microbially induced souring is to 
shift the electron-accepting reaction from sulfate reduction to nitrate 
reduction. The ability of a sulfide-resistant strain of Thiobacillus 
denitrificans (strain F) to reduce sulfide levels was tested in an ex- 
perimental system using cores and formation water from a gas 
storage facility. The addition of nitrate alone (40 mill) decreased 
concentrations of effluent sulfide from 170 uM to 110 uM. After in- 
oculation with strain F, effluent sulfide concentrations decreased to 
between 3 and 20 uM. A large scale test of the efficacy of nitrate 
treatment in controlling souring was conducted in the Southeast 
Vassar Vertz Sand Unit, Payne Co., OK. The injection of 2.6 metric 
tonnes of ammonium nitrate resulted in a 56% decrease in sulfide 
concentrations in coproduced brine from three adjacent wells. 
These studies indicated that nitrate additions may be effective in 
controlling souring during actual field operations. 41 refs., 3 tabs. 


34899 (BNL-48841, pp. 373-381) Additional oil production 
during field trials in Russia. |lvanov, M.V. (Institute of Microbiol- 
ogy, Moscow (RU)); Belyaev, S.S.; Borzenkov, |.A.; Glumov, I.F.; 
Ibatullin, R.R. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935—: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 

In field experiments, we tested an original technology to enhance 
oil recovery based on the activation of the stratal microflora of 
flooded oil fields. The technology includes the injection of aerated 
fresh water with added mineral salts. The activity of microflora 
(aerobic and anaerobic) increased sharply in the near-bottom zone 
of the injection well. The microbiological processes occurred in two 
stages. The first stage includes the activation of aerobic oxidation 
of organic matter in the oil, which leads to the formation of oil 
displacement agents, such as organic acids, surfactants, polysac- 
charide, and carbonic acid. During the second, anaerobic stage 
gases, methane, and carbonic acid were formed. The field tests 
were carried out in three pilot tests of different waterflooded areas 
of the Romashkino field. The additional oil that was recovered 
reached a total of 41.08 t.t, that was 32.9% of the total pilot produc- 
tion. The enhancement of oil recovery correlated with the rate of 
methanogenesis. The carbon isotope composition of the carbonates 
of stratal waters and the concentration of one of the main degrada- 
tion products (acetate) were changed. 6 refs., 3 figs. 5 tabs. 
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34900 (BNL-48841, pp. 383-389) Isolation of thermophilic 
bacteria from a Venezuelan oil field. Sanchez, G. (INTEVEP, 
S.A. Apdo, Caracas (VE)); Marin, A.; Vierma, L. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1992]. (CONF-920935—: 
Microbial enhancement of oil recovery: recent advances, Upton, 
NY (United States), 8-11 Sep 1992). In Microbial enhancement of 
oil recovery: Recent advances. 443p. Order Number 
DE93013169. Source: OSTI; NTIS. 

A pool of thermophilic bacteria was enriched from the formation 
waters of a Venezuelan oil field. The reservoir, located at Mara- 
caibo Lake, has a temperature of 60-80°C and a pressure of 
1,200-1,500 psi. Brine samples were amended with different indus- 
trial wastes as a carbon source, NH4NO°, and traces of peptone. 
Culture media were incubated anaerobically at 80°C. The best rate 
of growth and metabolic activity were obtained when maltose-rich 
waste was used as a carbon source. Alcohols, short chain fatty 
acids, and gases were the main fermentative products in this 
medium. Hydrogen sulfide was not detected during growth. The 
ability to use fermentable sugars and to grow under reservoir pres- 
sure at extremely high temperatures make this pool of bacteria a 
good candidate for MEOR in the Venezuelan reservoir. 10 refs., 2 
figs., 5 tabs. 


34901 (BNL-48841, pp. 391-396) The potential for MEOR 
from carbonate reserviors: Literature review and recent 
research. Tanner, R.S. (Univ. of Oklahoma, Norman (US)); Udeg- 
bunam, E.O.; Adkins, J.P.; Mclinerney, MJ.; Knapp, R.M. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920935—: Microbial enhancement of oil recovery: recent 
advances, Upton, NY (United States), 8-11 Sep 1992). In Microbial 
enhancement of oil recovery: Recent advances. 443p. Order 
Number DE93013169. Source: OSTI; NTIS. 

The potential for MEOR in carbonate petroleum reservoirs was 
assessed in a review of the relevant literature and further exam- 
ined in the laboratory. This review showed that MEOR appeared to 
be applicable in about 40% of the carbonate reservoirs surveyed. 
Microbial acid, gas, and surfactant production are likely to be the 
more important mechanisms for MEOR from carbonates. A study 
of the microbiology of native produced fluids showed that a carbon- 
ate reservoir may contain a diverse microbial community; however, 
the number and activity of microorganisms present would probably 
be low, due to limiting nitrogen and phosphorous. Microorganisms 
could change the hydrogeologic properties of carbonate rock. The 
growth of an acid-producing strain through a carbonate rock core 
increased the permeability from <0.1 to 4.7 mD and the porosity 
from 11 to 16%. Laboratory study of MEOR from waterflooded 
limestone-packed cores showed that >40% of the remaining oil-in- 
place was recovered after three treatments with an acid-producing 
or a surfactant-producing microorganism, showing that both of 
these processes can increase oil recovery from carbonates. While 
further laboratory research is required, there is enough information 
to support controlled field trials of MEOR from carbonate reser- 
voirs. 21 refs., 3 tabs. 


34902 (BNL-48841, pp. 397-416) Using bacteria to improve 
oil recovery from Arabian fields. Sayyouh, M.H. (King Saud 
Univ., Riyadh (SA)); Al-Blehed, M.S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. (CONF-920935—: Microbial en- 
hancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

Large quantities of residual oil remain in Arab oil reservoirs after 
the primary recovery and waterflooding stages. Because of the 
large area of the Saudi oil fields, the amount of residual oil is enor- 
mous. The original oil in place in Saudi Arabia is estimated to be 
700 billion barrels. Only around 250 billion barrels, 35% of the total 
oil in place, can be produced by conventional methods. More than 
90 billion barrels could be added to Saudi Arabia’s proven reserve 
if only 20% out of the 450 billion barrels left in place was produced 
through methods for enhanced oil recovery. Any method that can 
recover a significant part of this residual oil would be of great 
importance and should be investigated. Microbial Enhanced Oil Re- 
covery (MEOR) has been recognized as a potentially cost-effective 
method of recovery. This paper investigates the applicability of 
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MEOR for recovering more of the oil under the Arab oil fields. 
Based on the analysis of data from more than 300 formations in 
seven Arab countries (Saudi Arabia, Egypt, Kuwait, Qatar, United 
Arab Emirates, Iraq, and Syria), we studied the possibility of apply- 
ing MEOR to the Arabian area. The basic parameters studied 
include the permeability of the formation, reservoir pressure and 
temperature, crude oil viscosity and API gravity, and connate-water 
saturation in the formation and its salinity. We found that the 
Saudi, Iraqi, and Egyptian oil fields are very good candidates for 
MEOR processes; Qatar, Kuwait, and Syria have some potential 
for MEOR. However, because of the conditions of its reservoirs, 
the oil fields of the United Arab Emirates have no potential for 
MEOR. MEOR is expected to recover up to 30% of the residual oil 
in the Arab reservoirs. However, the actual recovery can only be 
determined through laboratory and pilot tests under field conditions. 
A new technology should be developed so that MEOR can be ap- 
plied successfully. 41 refs., 6 figs., 4 tabs. 


34903 (BNL-48841, pp. 417-425) On towards the real 
world. Moses, V. (Archaeus Technology Group Ltd., Leatherhead, 
Surrey (GB)). Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935—: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 
Converting an interesting research idea into a profitable technol- 
ogy requires three principal components: a sound scientific base, 
proper integration with the relevant engineering, and a good mar- 
keting strategy. Underlying all this is high quality management at 
every stage of the process. However, not all good ideas will be 
successful in the marketplace. How have some of the major pro- 
jects in the field measured up? Look at three cases: Single-cell 
protein was based on elegant science combined with impressive 
engineering. Yet, it has failed in the marketplace. Economic condi- 
tions changed over a long incubation period and the world view of 
food priorities was by no means the same in 1985 as it had been 
in the 1960s. Consider the control of sulfate-reducing bacteria. 
Their biochemistry and physiology have been studied for decades 
and no doubt their genetics will soon be well mapped. The prob- 
lems they pose are believed to be widespread in oil production, 
even critical to some operations. Biocides have been marketed and 
yet the problems persist, preventative measures preferred in one 
case, remedial procedures, when necessary, in another. The mar- 
ket appears obvious and the science ready, but has it neglected to 
acquire a convincing engineering dimension? Have economic cost- 
benefits not been properly assessed? Have managements failed to 
take the steps needed to control souring? Or is the whole problem 
not acute enough to be worth bothering about. And what of MEOR? 
For nearly half a century, a band of stalwarts have battled away to 
get their ideas adopted by the industry. Unfortunately, the engj- 
neering links are weak. And of commercialization, there is hardly a 
breath. Is this, too, a management problem? Is dependence on 
government funding inevitable? Why does MEOR progress so 
slowly when some forms of innovation rapidly succeed by their 
own efforts? Questions like this have been asked before, perhaps 
some of the answers will emerge in this volume. 15 refs., 3 tabs. 


34904 (BNL-48841, pp. 429) Thermophilic bacteria from 
petroleum reservoirs. Grassia, G. (Univ. of Canberra (AU)); 
Sheehy, A.J. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935—: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 
Thermophilic bacteria were isolated from petroleum reservoir wa- 
ters which originated from an oil field located in the Surat Basin of 
Queensland, Australia. Enrichments incubated under simulated 
reservoir conditions led to the isolation of species from the genera 
Thermoanaerobacter, Thermoanaerobium, Fervidobacterium, an 
isolate resembling Dictyoglomus sp. and several other isolates not 
yet identified. In subsequent studies, similar isolates were recov- 
ered from petroleum reservoirs located in Bahrain, Venezula, the 
United Kingdom, and the USA, plus two additional species, tenta- 


tively identified as belonging to the genera Thermotoga and 
Thermosipho. 
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34905 (CONF-9305116—, pp. 1, Paper 1) DOE advanced oil 
recovery program, a resource for independent. Allison, E.C. 
(Department of Energy, Bartlesville, OK (US)). National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
[1993]. From Conference on new technology for independent pro- 
ducers; Denver, CO (United States); 6-7 May 1993. In New 
technology for the independent producer. 425p. Order Number 
DE93016917. Source: OSTI; NTIS. 

The Department of Energy's advanced oil recovery program is 
discussed. In 1990, DOE initiated a new approach directed at 
near- and mid-term results in addition to the previous program on 
long-term high-risk research. For the domestic oil exploration and 
production industry the new policy is providing aggressive pro- 
grams to transfer known operators, and opportunities to participate 
directly in the demonstration of under-utilized oil recovery technolo- 
gies. Technology efforts currently include the development and 
release of personal computer-based software for reservoir simula- 
tion; regional workshops on the application of specific reservoir 
characterization and process technologies; and distribution of tech- 
nical publications on oil recovery research. 


34906 (CONF-9305116-, pp. 1, Paper 38) New technology 
for independent producers and oil and gas industry confer- 
ence. Patterson Lindsey, R. (Department of Energy, Bartlesville, 
OK (US)). National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

The Department of Energy (DOE) funding of research on the 
effects of microbes in oil recovery and possible benefits to the pro- 
ducers began as early as 1980, with studies at Oklahoma State 
University. By 1986, the Bartlesville Project Office of Fossil Energy 
had designed a coordinated research program for microbial en- 
hanced oil recovery (MEOR). Maximum annual MEOR funding was 
reached in 1990, when the DOE supported 13 different MEOR 
projects. The contracts were well distributed among NIPER, the na- 
tional labs, universities, and private industry. By 1993 funding 
decreased and the projects numbered only three. Plans for in- 
creased funding in FY94 are being reviewed. Many of the projects 
are recently completed and the results and conclusions are being 
transferred to the producers. Three field project final reports will be 
published in 1993. One project is moving from the laboratory re- 
search in MEOR indicates possible application for the technology 
in other areas, such as bioremediation and processing as well as 
enhanced oil recovery. Improvements to a complex process simu- 
lator are continuing in an effort to completely represent the 
reservoir response to MEOR. DOE would like to see a PC-based 
user-friendly program developed. 


34907 (CONF-9305116—, pp. 2, Paper 15) A slim-hole hori- 
zontal re-entry program. Abrant, C. (BecField Drilling Services, 
Houston, TX (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 
States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 

There are many existing wellbores in the United States and 
Canada that were completed using 51/2 or 41/2 inch casings. 
Many of these wells have experienced a decline in production and 
some have missed the mare prolific producing zone of the targeted 
horizon. The planning and operational phases of executing a slim- 
hole, horizontal, re-entry program are discussed. Several case 
histories are presented to illustrate the technology. 


34908 (CONF-9305116—-, pp. 2, Paper 21) Coiled tubing 
technology. Adkins, M. (Maurer Engineering, Houston, TX (US)). 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

The use of coiled-tube technology has dramastically increased 
since its introduction to the oil fields in the 1960s. The industry's 
use of and interest in coiled tubing can be illustrated by the num- 
ber of articles describing this. Technology published in recent 





years. Coiled tubing rigs have widespread use worldwide for 
drilling, completion, and workover operations. In many areas, 
coiled tubing rigs can reduce costs by 50 to 70% as compared to 
conventional workovers due to reduced rig costs and reduced time 
to perform operations. The use of coiled tubing rigs will expand 
greatly in the near future due to the development of large coiled 
tubing, i.e., up to 31/2 inches, and advanced downhole tools such 
as horizontal drilling tools. 


34909 (CONF-9305116—, pp. 3, Paper 8) Characterization of 
the arbuckle group in core from the mid-continent in assess- 
ing potential for horizontal drilling. Fritz, R.D. (MASERA Corp., 
Tulsa, OK (US)); Medlock, P.L.; Kuykendall, M.D.; Allen, M.A. Na- 
tional Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

Geological applications for horizontal drilling have proven most 
effective in tight fractures reservoirs, heterogeneous Paleokarst 
reservoirs and porous and permeable reservoirs with cooling prob- 
lems. A modified of standard fracture classification can be used to 
define most potential horizontal drilling targets in the mid-continent 
into four types. Carbonate reservoirs with horizontal drilling poten- 
tial (HD reservoirs) such as the Cambro-Ordovician Arbuckle 
Group can be further categorized by facies reservoir characteris- 
tics. The characterization of the Arbuckle Group for assessing the 
potential for horizontal drilling is discussed. 


34910 (CONF-9305116—, pp. 3, Paper 11) New bit technol- 
ogy can save the operator money. Burton, T. (Smith International, 
Denver, CO (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 
States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 


Operators not aware of the new technology in bits may be leav- 
ing money in the hole. With recent advances in bit technology, 
which require fewer trips and make more hole faster, the operator 
can save dollars, reduce payout time, and make more projects 
economical. 


34911 (CONF-9305116-, pp. 3, Paper 26) Marathon’s 
MARCITS™ and MARA-SEALS™ polyacrylamide Gel Technolo- 
gies. Southwell, G.P. (Marathon Oil Company, Littleton, CO (US)). 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

Marathon Oil Company has developed a technology for treating 
injection and production conformance problems for better sweep 
efficiency. This MARCITS™ process is applicable over a wide range 
of conformance problems and is suitable in hostile reservoir envi- 
ronments. Using similar chemistry; near wellbore treatments 
provide a complete shut off for zone abandonment's, water or gas 
shut-off or behind pipe remedial squeezes. This aspect of 
Marathon’s technology is referred to as the MARA-SEALS™ Pro- 
cess. Marathon holds 24 patents which cover these technologies 
and has applied them extensively in the Big Horn Basin of 
Wyoming, the Yates Field of West Texas, and other locations within 
the company. Examples of applications in the Oregon Basin Field, 
Little Buffalo Basin, and the Pitchfork Fields in Wyoming will be 
discussed. Each case will demonstrate how this technology is used 
to develop incremental reserves in Marathon’s properties. Further 
examples of MARA-SEALSM, particularly as it is applied in 
Marathon’s Yates Field Unit for sealing the open hole curved sec- 
tion of short radius horizontal re-entries will be presented. The 
MARCITS™ Process involves the use of low concentration high 
molecular weight polyacrylamide crosslinked with chrome acetate 
to produce a flowing gel. This gel, when placed in naturally frac- 
tured reservoirs, reduces the flow through the most conductive 
fractures or channels resulting in redirection of injection fluid to 
higher oil saturation portions of the reservoir. The same idea is 
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applied to producing wells in natural water drive reservoirs, particu- 
larly where natural fractures provide a conduit to an underlying 
aquifer. Results of this will be discussed on Marthon’s Little Sand 
Draw and Big Lake (West Texas) projects. 


34912 (CONF-9305116-, pp. 5, Paper 23) Waterflooding the 
Minnelusa with aluminum citrate gelled polymer. King, W. 
(Petroelum Engineer, Denver, CO (US)). National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
[1993]. From Conference on new technology for independent pro- 
ducers; Denver, CO (United States); 6-7 May 1993. In New 
technology for the independent producer. 425p. Order Number 
DE93016917. Source: OSTI; NTIS. 

Polymerflooding the Minnelusa began in the early 1970's. It is a 
well Known, well documented procedure in the Powder River 
Basin. Polymer is mixed with injected water to increase the insitu 
viscosity of the water. This improves areal sweep. But, most impor- 
tant, in the Minnelusa, it reduces water channeling through high 
permeability streaks. Under the right circumstances, it increases oil 
production and reduces water production. As injections progress, 
additional data about the reservoir will become apparent. Office 
monitoring of production and injection data is required to periodi- 
cally update the polymer and gel concentrations. Polymer 
augmented waterflooding can be expected to increase recovery by 
about 5% of the original oil in place. However, you cannot design it 
in the laboratory and with the computer and forget it. It must be 
continuously tested and its design updated. 


34913 (CONF-9305116—-, pp. 7, Paper 3) Reservoir charac- 
terization for enhanced oil recovery potential evaluation. 
Chang, M.H. (National Institute for Petroleum and Energy Reser- 
ach, Bartlesville, OK (US)). National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). [1993]. From Confer- 
ence on new technology for independent producers; Denver, CO 
(United States); 6-7 May 1993. In New technology for the indepen- 
dent producer. 425p. Order Number DE93016917. Source: OSTI; 
NTIS. 

An adequate reservoir characterization is found necessary for a 
successful implementation of EOR process. Reservoir characteriza- 
tion is a continued process by refining the reservoir model with 
upcoming production data. Several techniques are illustrated in this 
presentation to retrieve reservoir information from production data, 
and general steps for enhanced oil recovery (EOR) potential evalu- 
ation are discussed. 


34914 (CONF-9305116—, pp. 7, Paper 9) Modeling reservoir 
heterogeneity to determine current oil saturation distribution in 
a mature field. Collings, R. (Chevron U.S.A. Production Company, 
Rangely, CO (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 
States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 
Hybrid Simulation is a new reservoir simulation technique that 
combines finite difference and streamtube simulation technologies. 
This technique provides accurate water breakthrough and oil recov- 
ery schedules for secondary and tertiary recovery projects when 
combined with a sound geologic model. The primary benefits of this 
technique are rapid turn around time for flood analysis and minimal 
computer time. An example of this technique is presented here us- 
ing the Rangely oil field with an emphasis on the geologic model, 
which is always the basis for accurate water flood evaluation. The 
Rangely Weber Sand Unit is located in northwestern Colorado. It is 
on the hanging wall of the Uinta Basin boundary thrust fault just 
west of the Douglas Creek Arch which separates the Uinta and 
Piceance basins. The Rangely field is defined by a doubly plunging 
asymmetric anticline with 1500 feet of closure, and 950 feet of hy- 
drocarbon column. The Rangely Weber Sand Unit is a mature field 
under both secondary and tertiary recovery projects. Reservoir 
Characterization and simulation is being used to help maximize re- 
covery efficiency by identifying areas of the field that are not being 
adequately swept by injected fluids. The first step in modeling the 
current oil saturation, and therefore determining our areas of op- 
portunity, was to characterize the reservoir's porosity, permeability 
and initial water saturation. This was done by using modern core 
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data to transform density and sonic traces to porosity and perme- 
ability traces. The permeability transform was found to vary by 
stratigraphic zone. This finding was particularly important for Zone 
5. This eolian zone was found to have a significantly higher perme- 
ability for a given porosity than the other eolian zones. 


34915 (CONF-9305116—-, pp. 7, Paper 24) CO2 tertiary 
projects and the independent producer. Stiles, L.H. (Exxon, Mid- 
land, TX (US)). National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

CO2 miscible injection is one of the leading tertiary processes 
that is being used to recover additional oil from reservoirs that 
have been mostly depleted by primary and secondary methods. 
Hadlow recently identified 45 active CO2 projects in the United 
States. The geographical location of these projects and the main 
sources of CO2 supply are shown. In the CO2 miscible process, 
CO2 is injected into a reservoir to reduce the residual oil that is left 
after waterflooding. Figure 2 is a schematic drawing that illustrates 
the CO2 miscible process is shown. Under most reservoir condi- 
tions, CO2 is not initially miscible with the reservoir oil, miscibility is 
achieved and maintained by multiple contacts with the oil. Since 
the sweep efficiency of CO2 is less than that of water, the CO2 is 
commonly injected in alternate slugs with water to improve sweep 
efficiency. 


34916 (CONF-9305116-, pp. 7, Paper 34) Surfactant-based 
permeability modification treatment. Liave, F.M. (NIPER, 
Bartlesville, OK (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. DOE Contract 
FC22-83FE60149. From Conference on new technology for inde- 
pendent producers; Denver, CO (United States); 6-7 May 1993. In 
New technology for the independent producer. 425p. Order Num- 
ber DE93016917. Source: OSTI; NTIS. 

The performance of oil recovery processes is dependent on both 
microscopic displacement and volumetric sweep efficiency. The 
volumetric sweep efficiency of the processes can have a significant 
impact on the overall oil recovery. Variations in permeability and 
inherent reservoir heterogeneities can significantly affect the effi- 
ciency of these processes. Within a typical reservoir, there are 
zones or regions present that are relatively more permeable to fluid 
flow. The injected fluid or drive fluid has a tendency to preferentially 
flow through these high permeability zones, bypassing the amount 
of oil that may be present in the regions of lower permeability. Sig- 
nificant permeability contrast within the reservoir can result in poor 
contact between the drive fluid and the target oil, thereby severely 
limiting the efficiency of the displacement process. Several meth- 
ods for improving reservoir sweep through permeability modification 
have been proposed. In recent years, there has been considerable 
interest in applications of crosslinked polymer technology to 
alleviate problems associated with reservoir heterogeneity. The ap- 
plication of polymer technology for permeability modification has, 
however, several key issues and limitations that have not been 
fully addressed. Problems associated with these treatments include 
(1) polymer precipitation and degradation under harsh reservoir 
conditions, (2) limited depth of penetration, (3) loss of injectivity, (4) 
loss of viscosity caused by shear degradation, (5) control of poly- 
mer gelation rates, and (6) environmental concerns over 
crosslinking agents. There is a need for the development of a new 
technology that preferentially diverts the injected fluid from the high 
permeability zones to the less permeable zones that retain most of 
the remaining oil without the restrictions of current methods. 


34917 (CONF-9305116-—, pp. 8, Paper 2) Effects of reservoir 
heterogeneity on oil recovery efficiency. Jackson, S.R. (National 
Institute for Petroleum and Energy Research, Bartlesville, OK 
(US)); Tham, M.; Chang, M.M. National Inst. for Petroleum and En- 
ergy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 

This paper presents a spectrum of the types of depositionally- 
controlled reservoir heterogeneities that occur in clastic reservoirs 
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and their potential effect on fluid movement within the reservoir. 
Production methods that mitigate the effects of heterogeneities on 
recovery efficiency are also briefly discussed. Examples of the 
most commonly reported reservoir heterogeneities were taken from 
MIPER studies of shoreline barrier reservoirs and the literature. 
The purpose of the presentation is to portray possible situations 
that can cause hydrocarbon trapping and bypassing so that opera- 
tors may use these concepts to collect relevant information and 
design advanced recovery schemes for their reservoirs. Hetero- 
geneities that occur as a result of depositional processes may 
cause significant recovery problems on scales ranging from field- 
scale to pore-scale. Depositionally-related heterogeneities were 
selected because these are most likely to be common among 
reservoirs producing from similar depositional environments and 
therefore information about these heterogeneities has the greatest 
likelihood of being transferable from one reservoir to another. Field- 
scale heterogeneities include differences in reservoir quality due to 
the location within the deposystem and lateral continuity and inter- 
connectedness of sandbodies. Each location with in a deposystem 
has a different suite of facies with different permeability, porosity, 
grain size and clay content, as well as sandbody geometries, verti- 
cal trends in permeability and shale lengths. Potential costs of not 
knowing the distribution of the deposystem are selecting well loca- 
tions that do not hit the pay sand, and inappropriate well spacings. 


34918 (CONF-9305116-, pp. 8, Paper 5) Imaging technol- 
ogy applied to rock and fluid measurements in cores. Tomutsa, 
L. (National Institute for Petroleum and Energy Research (NIPER), 
Bartlesville, OK (US)). National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). [1993]. From Conference 
on new technology for independent producers; Denver, CO (United 
States); 6-7 May 1993. In New technology for the independent pro- 
ducer. 425p. Order Number DE93016917. Source: OSTI; NTIS. 
X-ray Computerized Tomography (CT) and Nuclear Magnetic 
Resonance Imaging (NMRI), are nondestructive imaging technolo- 
gies that provide measurements of fluid saturation distributions, 
trapping, and temporal fluid movement within core. Also, these 
technologies are used to provide rapid and accurate characteriza- 
tion of whole core for selection of locations where representative 
core plugs can be extracted. CT images both the fluids and the 
rock matrix whereas NMRI images only the mobile fluids. The 
quantitative measurements of fluid saturations within cores provide 
the required information to understand the effect of rock hetero- 
geneity on the movement of fluids and to design optimized 
processes for oil extraction. Improved oil recovery methods such 
as surfactant/polymer, microbial or CO2 flooding and profile modifi- 
cation agents can be optimized for the reservoir fluids and the rock 
characteristics, by direct measurement and visualization of oil satu- 
ration distributions within cores during flooding. At NIPER, CT, 
NMRI, petrographic image analysis (PIA) and minipermameter sys- 
tems developed as part of multi-year research programs, are used 
to generate data to be used in a synergistic approach. Thus, infor- 
mation about rock and rock/fluid interactions at scales from microns 
to feet can be obtained. This information, when integrated with 
larger scale geological and engineering data aids in the construc- 
tion of improved reservoir models. When the appropriate imaging 
technology is used with a clearly defined purpose, the supplemental 
information obtained is well worth the incremental costs incurred. 


34919 (CONF-9305116-, pp. 8, Paper 27) A status report on 
the TIOR-KOH process. Sloat, B. (TIORCO, Inc., Englewood, CO 
(US)). National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

Technology to stabilize clays permanently and to reduce residual 
oil saturation has now matured in the Powder River Basin and is 
standard practice on most new Cretaceous sand waterfloods. The 
process is little known and seldom used outside of the Basin and, 
in this sense, presents an excellent opportunity for technology 
transfer. 


34920 (CONF-9305116-, pp. 9, Paper 4) Application of 
standard petrographical analysis. Schatzinger, R. (National Insti- 
tute for Petroleum and Energy Research (NIPER), Bartlesville, OK 





(US)). National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

Standard petrographical techniques can provide a wide variety of 
data useful for planning strategies to improve recovery from do- 
mestic oil fields. Petrographical analysis has application to the 
construction of geological models (structural, depositional, diage- 
netic), evaluation of fluid flow characteristics, rock-fluid interaction, 
well log, and routine and special core analyses. Through these ar- 
eas the effect of reservoir (rock-fluid) properties on primary, 
waterflood, and EOR stages of production can be assessed. How- 
ever, petrographical analysis is not a “stand alone” discipline. For 
petrographical analysis to provide the best results, input and spe- 
cial problems from the areas impacted must all be accounted for. 
In this presentation the principle costs and applications of petro- 
graphical analysis will be discussed by citing examples from field 
experiences. The techniques discussed in this presentation make 
petrographical analysis a very useful tool to help management with 
development decisions, to lower risk in further developing old fields, 
and to provide critical information to companies in an exploration 
mode. Petrographical analysis can provide timely identification of 
sensitive minerals and help predict rock-fluid interactions during 
drilling, completion, and stimulation as well as during secondary 
and tertiary production stages. Petrographical tools are most useful 
to the log analyst who needs to have the mineralogy of the forma- 
tion calibrated and who needs to know about the geometry of the 
pore system in order to adequately determine the formation factor. 


34921 (CONF-9305116—, pp. 9, Paper 20) A case study of 
large-volume, high-rate stimulation treatments performed in 
horizontal wells in the Niobrara Formation, Silo Field, Laramie 
county, Wyoming. Brown, T.D. (Union Pacific Resources Com- 
pany, Fort Worth, TX (US)); Johnson, R. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 


[1993]. From Conference on new technology for independent pro- 
ducers; Denver, CO (United States); 6-7 May 1993. In New 


technology for the independent producer. 
DE93016917. Source: OSTI; NTIS. 

In 1991, Union Pacific Resources Company (UPRC) stimulated 
four horizontal wells in the Niobrara Formation in the Silo File, 
Laramine County, Wyoming. Stimulation treatments were required 
due to the rapid production declines seen early in the life of these 
wells, which were completed in 1990 and 1991. Horizontal and ver- 
tical wells in the Austin Chalk formation have been stimulated by 
injecting large volumes of water (10,000-30.000 bbis) at high rates 
(50-220 bbiV/min) to improve productivity. This stimulation technique 
was applied in the Silo field because the Austin Chalk and Nio- 
brara reservoirs have similar features; the most important similarity 
is that productivity requires connection to an adequate natural frac- 
ture system. These Niobrara stimulation treatments consisted of 
30,000 bbls of water pumped at rates up to 150 bbl/min was beads 
as diverting material. This presentation describes the job designs, 
bottom-hole treating pressure (BHTP) trends observed during the 
job, and post-treatment well production. Early BHTP responses and 
post-treatment production are related to the extent of natural frac- 
turing exposed within the horizontal (lateral) sections. The lack of 
sustained productivity after the treatments indicates that Niobrara 
wells respond differently than Austin Chalk wells after large- 
volume, high-rate treatments. The most likely explanation for this 
difference is that fractures opened during Niobrara large-volume, 
high-rate treatments either close during production or do not pro- 
vide sustainable connectivity to high-conductivity fractures. Future 
treatment strategies are discussed concerning fluid selection and 
the use of diverting materials and proppants. 


425p. Order Number 


34922 (CONF-9305116-, pp. 9, Paper 22) Multi-string tub- 
ing completions in East Texas. Sackeyfio, A. (Union Pacific 
Resources, Fort Worth, TX (US)). National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 
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Completion and dewatering methods in the UPRC Stratton Field, 
and dual completions using 2-7/8 inch tubing strings cemented in 
the hole foregoing the use of casing are discussed. 


34923 (CONF-9305116—, pp. 9, Paper 37) Field projects us- 
ing microorganisms. Bryant, R.S. (National Institute for Petroleum 
and Energy Research, Bartlesville, OK (US)). National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
[1993]. DOE Contract FC22-83FE60149. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

Oil production using enhanced oil recovery technology is increas- 
ing even with the lower cost of oil in the world. According to an 
article in the April 20, 1992 Oil and Gas Journal, in the United 
States, oil produced from EOR projects now exceeds 10% of the 
domestically produced oil. Enhanced oil production technology is 
now being applied worldwide, and can only be expected to in- 
crease, due to the diminishing development of new fields and the 
decline of more mature ones. Microbial enhanced oil recovery 
(MEOR) has been recognized as a potentially cost-effective 
method, particularly for stripper well production. Microbial methods 
for improving oil recovery are particularly well suited to be applied 
in today’s economic climate. Adequate data exist to demonstrate 
both the viability and variety of options for using microbial technol- 
ogy for improved oil production. Although MEOR field applications 
are not widespread or conducted in large enough reservoirs to ac- 
count for a significant amount of oil, the number of producers and 
oilfields that have been treated is crucial to the domestic petroleum 
industry. To determine the feasibility of improving oil recovery and 
the economics of microbial enhanced waterflooding in mature oil 
wells in the United States, NIPER conducted two field pilots. Can- 
didate fields were screened to determine whether they have any 
potential for a microbial system developed at NIPER, and microbial 
compatibility tests were conducted in the laboratory to select the 
target field. A specific microbial formulation was selected that was 
compatible with the reservoir environment, and had been shown to 
recover oil after waterflooding in Berea sandstone and field core. 
Both field tests were conducted in fluvial dominated deltaic reser- 
voirs, designated as Class 1 by the US Department Energy. 


34924 (CONF-9305116—, pp. 9, Paper 37) Microbial culture 
products—environmentally sound and cost effective applica- 
tions in the petroleum industry. Schneider, D.R. (Micro-Bac 
International, Inc., Austin, TX (US)); Whiteside, A.; Entzeroth, L.C. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

The success of a new technology is dependent upon its supply- 
ing a better, cost-effective alternative to old methods. This is 
especially true in the oil industry where the economic limit of pro- 
duction is controlled by commodity market forces beyond the 
control of domestic suppliers. Microbial culture products have 
proven their applicability in reducing production costs by becoming 
a growing and accepted alternative technology in a time period 
where the domestic industry has been in a state of decline due to 
depressed or stable crude prices. Significantly, the development of 
this new industry has taken place with virtually no government or 
major oil company funding. As the majority of customer base for 
such products remains with independent producers, it is clearly a 
technology designed for this segment of the petroleum industry. A 
necessary component of any new technology is adequate technical 
support. Other technologies have traditionally been pioneered by 
major oil companies and then been adopted by the independents. 
The microbial products industry was developed in exactly the oppo- 
site fashion. The first wells treated with these products were those 
of independents. Thus, as the role of the majors in domestic oil 
production continues to decline, new technologies are coming for- 
ward out of the resource base of the independents. 


34925 (CONF-9305116-, pp. 11, Paper 12) Reservoir engl 
neering aspects of horizontal wells. Jargon, J. (Marathon Oil 
Company, Lakewood, CO (US)). National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). [1993]. From 
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Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 

Numerous analytical solutions for estimating horizontal well pro- 
ductivity have been provided in the literature. But these solutions 
are valid only for single-phase flow in homogeneous closed sys- 
tems. This article compares some of the most commonly used 
analytical solutions and discusses estimates of horizontal well pro- 
ductivity and performance through numerical simulation, which is a 
powerful tool for comparing the productivity of vertical and horizon- 
tal wells since it can account for natural fractures, heterogeneities 
in three dimensions, multi-phase flow and a variety of boundary 
conditions. Simulation results will be presented in a subsequent ar- 
ticle for homogeneous and anisotropic reservoirs for production 
and ultimate recovery due to primary productions, waterflooding, 
and gas and water coning. 


34926 (CONF-9305116-, pp. 11, Paper 18) The economics 
of gelled-water stimulation vs foam. Cippola, C. (Union Pacific 
Resources, Fort Worth, TX (US)). National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 

The economics of gelled water stimulation vs. foam is presented 
in authial form. It is concluded that: (1) net pressures can be 
matched/predicted using 3D modeling; (2) predicted fracture geom- 
etry and conductivity is consistent with production performance; (3) 
water-based fluids and sand proppants provide optimum perfor- 
mance; (4) CO, foam treatments were inferior to X-link gels; (5) 
borate and LPH fluids provide similar performance; (6) clean-up ef- 
fects suppress initial production and last 30 to 90 days; and (7) 
stress profiles are not constant and may be influenced by structural 
location, local tectonics, and deposition. 


34927 (CONF-9305116—, pp. 11, Paper 19) Development of 
an economic restimulation program in a near-shore carbonate 
reservoir. Gaz, G.L. (Bass Enterprises Production Co., Denver, 
CO (US)). National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

A restimulation program was developed for the Cottonwood 
Creek Unit Phospharia. The restimulation program using gelled wa- 
ter and emulsified acid as a fracturing fluid has proved to be very 
successful and the production responses have been predictable. 
The incremental recovery has been 115,000 BO per well. Fifty-one 
wells have been restimulated to date. The current restimulation 
technique is discussed. 


34928 (CONF-9305116—, pp. 11, Paper 35) Basics of micro- 
bial EOR processes. Stepp, A.K. (National Institute for Petroleum 
and Energy Research, Bartlesville, OK (US)). National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
[1993]. DOE Contract FC22-83FE60149. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

Microbial enhanced oil recovery (MEOR) is a feasible technology 
to improve production. An understanding of the basic concepts of 
MEOR is necessary before deciding whether MEOR can be useful 
in a particular situation. Concepts which will be covered in this pre- 
sentation include types of microbes used, microbial products and 
their relationship to oil recovery, and mechanisms of microbial oil 
recovery. Other topics included will be reservoir screening, selec- 
tion of microorganisms, and compatibility testing of microbes and 
reservoir fluids. By careful consideration of these and other impor- 
tant factors, a higher success rate can be achieved with the use of 
MEOR. Microorganisms are attractive for oil recovery applications 
for several reasons. Bacteria are self-replicating and relatively inex- 
pensive to produce, nutrients required to sustain growth of bacteria 
are inexpensive, and bacteria can produce many of the same 
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chemicals that are used in other enhanced oil recovery technolo- 
gies. The operating costs of a MEOR project can be as low as that 
of a waterflooding project. There are different types of bacteria 
used in MEOR, depending upon the goal of the project. Some bac- 
teria produce products such as gases, surfactants, acids, and 
alcohols which aid in the release, mobilization, and recovery of oil. 
Other bacteria produce polymers which can cause permeability 
modification. What makes MEOR unique is that products which en- 
hance oil recovery are produced underground, at the oil/water/rock 
interface. Some of the key mechanisms of MEOR caused by these 
products are wettability alteration, surface and interfacial tension 
effects, oil viscosity reduction, permeability modification, and fluid 
diversion. MEOR can be used in several different ways to improve 
oil recovery. It can be used in single-well stimulation for near well- 
bore cleanup and improved recovery efficiency. 


34929 (CONF-9305116-, pp. 13, Paper 14) “Short radius 
horizontal drilling and its applications”. Werner, J.W. (Slimdril 
International, Houston, TX (US)). National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). [1993]. From 
Conference on new technology for independent producers; Denver, 
CO (United States); 6-7 May 1993. In New technology for the inde- 
pendent producer. 425p. Order Number DE93016917. Source: 
OSTI; NTIS. 

A brief overview of short radius horizontal drilling will be dis- 
cussed as well as its specific, proven applications. The following 
material will be presented: short radius horizontal objectives, the 
short radius horizontal BHA and related drilling equipment, geo- 
graphic regions and target formations drilled, drilling parameters 
associated with specific applications, and typical completion tech- 
niques of these applications. In closing a Kern County, CA short 
radius horizontal case history will be discussed and concluding 
comments made. 


34930 (CONF-9305116—-, pp. 13, Paper 25) Emerging gas 


injection technology. Haines H.K. (Marathon Oil Company, Little- 
ton, CO (US)). National Inst. for Petroleum and Energy Research, 


Bartlesville, OK (United States). [1993]. From Conference on new 
technology for independent producers; Denver, CO (United States); 
6-7 May 1993. In New technology for the independent producer. 
425p. Order Number DE93016917. Source: OSTI; NTIS. 

An overview will be presented of low cost gas injection methods. 
Case histories will be reviewed of cyclic gas injection, the Double 
Displacement Process and air injection. Compared to field-wide en- 
hanced oil recovery (EOR) methods, the risk associated with 
single-well injection/production processes (cyclic or huff “n” puff) 
are considerably less, upfront investments are lower, and payback 
is more rapid. Cyclic gas injection thus offers a timely approach to 
increasing reserves in a low oil price environment. Cyclic CO2 field 
performance for the Gulf Coast indicated that incremental oil could 
be recovered under diverse reservoir conditions with favorable CO2 
utilizations. Experience in Rocky Mountain fields has been less 
promising primarily due to poor containment of injected gas. Salt 
Creek Field’s natural gas huff “n” puff injection mimicked that of a 
successful cyclic CO, test. 


34931 (CONF-9305116-, pp. 16, Paper 13) Slim-hole tech- 
nology. Adkins, M. (Maurer Engineering Inc., Houston, TX (US)). 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

Recent advances in slim-hole drilling technology are discussed. 
This new technology has enabled operators to cut initial drilling 
and completion costs by as much as 75%. Because these drilling 
and completion costs account for over 70% of the costs incurred 
by domestic oil and gas operators, slim-hole technology has the 
potential to significantly impact the overall economics of oil and 
gas production. The history of slim-hole drilling technology is re- 
viewed, its cost-saving potential identified, and severed real-life 
experiences where operators have used slim-hole drilling technol- 
ogy to substantially reduce their costs are described. 


34932 (CONF-9305116—, pp. 19, Paper 16) Radial technol 
ogy drilling and production of hydrocarbons. Tabb, R.B. 





(Gardes Directional Drilling Co., Cyprus, TX (US)). National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). [1993]. From Conference on new technology for indepen- 
dent producers; Denver, CO (United States); 6-7 May 1993. In 
New technology for the independent producer. 425p. Order Num- 
ber DE93016917. Source: OSTI; NTIS. 

Radial drilling and production technology is state of the art direc- 
tional drilling that allows a hydrocarbon reservoir to be intersected 
by many hundreds (or thousands) of feet of interconnected well- 
bore, all radiating from a single horizontal (or highly deviated) main 
wellbore. The radial system can be installed at depths ranging from 
a few hundred feet to 8,000 feet (utilizing existing equipment). This 
radial technology is a cost effective, environmentally superior pro- 
duction system. A single radial well replaces multiple vertical in-fill 
wells exposing increased reservoir area amenable to thermally 
enhanced oil recovery methods (i.e., hot inert gas injection). Hydro- 
carbon reservoirs that are particularly suitable for development by 
radial technology are: shallow, pressure depleted zones; heavy oil 
(less than 20 degree API); fractured reservoirs; laminated pay- 
zones; and coalseam methane gas. 


34933 (CONF-9305116-, pp. 19, Paper 17) Slimhole forma- 
tion testing. McKaughan, C. (Baker Tools, Houston, TX (US)). 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). [1993]. From Conference on new technology for in- 
dependent producers; Denver, CO (United States); 6-7 May 1993. 
In New technology for the independent producer. 425p. Order 
Number DE93016917. Source: OSTI; NTIS. 

A brief history of the inflatable products and Baker Oil Tools drill 
stem test equipment is presented. The different types of formation 
test that can be performed and in what type of applications each of 
these are used are discussed. The capabilities of the equipment 
that can be used in slim hole formation testing are described. The 
information is recorded by the use of electronic and mechanical 
gauges. 


34934 (DOE/BC/14899—1) Analytical steam injection model 
for layered systems. Abdual-Razzaq; Brigham, W.E.; Castanier, 
L.M. Stanford Univ., CA (United States). Petroleum Research Inst. 
Aug 1993. 105p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93BC14899. (SUPRI-TR-93). Order 
Number DE93000162. Source: OSTI; NTIS; GPO Dep. 

Screening, evaluation and optimization of the steam flooding pro- 
cess in homogeneous reservoirs can be performed by using simple 
analytical predictive models. In the absence of any analytical model 
for layered reservoirs, at present, only numerical simulators can be 
used. And these are expensive. In this study, an analytical model 
has been developed considering two isolated layers of differing 
permeabilities. The principle of equal flow potential is applied 
across the two layers. Gajdica’s (1990) single layer linear steam 
drive model is extended for the layered system. The formulation 
accounts for variation of heat loss area in the higher permeability 
layer, and the development of a hot liquid zone in the lower perme- 
ability layer. These calculations also account for effects of 
viscosity, density, fractional flow curves and pressure drops in the 
hot liquid zone. Steam injection rate variations in the layers are 
represented by time weighted average rates. For steam zone cal- 
culations, Yortsos and Gavalas’s (1981) upper bound method is 
used with a correction factor. The results of the model are com- 
pared with a numerical simulator. Comparable oil and water flow 
rates, and breakthrough times were achieved for 100 cp oil. Re- 
sults with 10 cp and 1000 cp oils indicate the need to improve the 
formulation to properly handle differing oil viscosities. 


34935 (DOE/BC/14899-2) Computer modeling of a three- 
dimensional steam injection experiment. Joshi, S. (Stanford 
Univ., CA (United States). Petroleum Research Inst.); Castanier, 
L.M. USDOE Bartlesville Project Office, OK (United States); Stan- 
ford Univ., CA (United States). Petroleum Research Inst. Aug 
1993. 43p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-93BC14899. (SUPRI-TR-94). Order 
Number DE93000163. Source: OSTI; NTIS; GPO Dep. 

The experimental results and CT scans obtained during a steam- 
flooding experiment with the SUPRI 3-D steam injection laboratory 
model are compared with the results obtained from a numerical 
simulator for the same experiment. Simulation studies were carried 
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out using the STARS (Steam and Additives Reservoir Simulator) 
compositional simulator. The saturation and temperature distribu- 
tions obtained and heat-loss rates measured in the experimental 
model at different stages of steam-flooding were compared with 
those calculated from the numerical simulator. There is a fairly 
good agreement between the experimental results and the simula- 
tor output. However, the experimental scans show a greater 
degree of gravity override than that obtained with the simulator for 
the same heat-loss rates. Symmetric sides of the experimental 5- 
spot show asymmetric heat-loss rates contrary to theory and 
simulator results. Some utility programs have been written for ex- 
tracting, processing and outputting the required grid data from the 
STARS simulator. These are general in nature and can be useful 
for other STARS users. 


34936 (DOE/BC/14899-3) Design and construction of an 
experiment for two-phase flow in fractured porous media. Ay- 
ala, R.E.G.; Aziz, K. Stanford Univ., CA (United States). Petroleum 
Research Inst. Aug 1993. 108p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG22-93BC14899. 
(SUPRI-TR-95). Order Number DE93000164. Source: OSTI; NTIS; 
GPO Dep. 

in numerical reservoir simulation naturally fractured reservoirs are 
commonly divided into matrix and fracture systems. The high per- 
meability fractures are usually entirely responsible for flow between 
blocks and flow to the wells. The flow in these fractures is modeled 
using Darcy's law and its extension to multiphase flow by means of 
relative permeabilities. The influence and measurement of fracture 
relative permeability for two-phase flow in fractured porous media 
have not been studied extensively, and the few works presented in 
the literature are contradictory. Experimental and numerical work 
on two-phase flow in fractured porous media has been initiated. An 
apparatus for monitoring this type of flow was designed and con- 
structed. It consists of an artificially fractured core inside an epoxy 
core holder, detailed pressure and effluent monitoring, saturation 
measurements by means of a CT-scanner and a computerized data 
acquisition system. The complete apparatus was assembled and 
tested at conditions similar to the conditions expected for the two- 
phase flow experiments. Fine grid simulations of the experimental 
setup-were performed in order to establish experimental conditions 
and to study the effects of several key variables. These variables 
include fracture relative permeability and fracture capillary pres- 
sure. The numerical computations show that the flow is dominated 
by capillary imbibition, and that fracture relative permeabilities have 
only a minor influence. High oil recoveries without water production 
are achieved due to effective water imbibition from the fracture to 
the matrix. When imbibition is absent, fracture relative permeabili- 
ties affect the flow behavior at early production times. 


34937 (DOE/ER/25145—-1) High-resolution numerical meth- 
ods for compressible multi-phase flow in hierarchical porous 
media: Progress report. Trangenstein, J.A. Duke Univ., Durham, 
NC (United States). Dept. of Mathematics. 15 Mar 1993. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-92ER25145. Order Number DE94000740. Source: 
OSTI; NTIS; GPO Dep. 

This is the first year in the proposed three-year effort to develop 
high-resolution numerical methods for multi-phase flow in hierarchi- 
cal porous media. The issues being addressed in this research 
are: Computational efficiency: Field-scale simulation of enhanced 
oil recovery, whether for energy production or aquifer remediation, 
is typically highly under-resolved. This is because rock transport 
properties vary on many scales, and because current numerical 
methods have low resolution. Effective media properties: Since 
porous media are formed through complex geologic processes, 
they involve significant uncertainty and scale-dependence. Given 
this uncertainty, knowledge of ensemble averages of flow in porous 
media can be preferable to knowledge of flow in specific realiza- 
tions of the reservoir. However, current models of effective 
properties do not represent the observed behavior very well. Rela- 
tive permeability models present a good example of this problem. 
In practice, these models seldom provide realistic representations 
of hysteresis, interfacial tension effects or three-phase flow; there 
are no models that represent well all three effects simultaneously. 
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Wave propagation: It is common in the petroleum industry to as- 
sume that the models have the same well-posedness properties as 
the physical system. An example of this fallacy is given by the 
three-phase relative permeability models; they were widely as- 
sumed by the petroleum community to produce hyperbolic systems 
for the Buckley-Leverett equations, but later the mathematics com- 
munity proved that these models inherently produce local elliptic 
regions. Since numerical methods must use the models for compu- 
tations, oscillations that develop could erroneously be attributed to 
numerical error rather than modeling difficulties. During this year, 
we have made significant progress on several tasks aimed at ad- 
dressing these issues. 


34938 (NEI-NO-362) Application of optimization methods 
in oil recovery problems. Vignes, O. Trondheim Univ. (Norway). 
Norges Tekniske Hoegskole. Jan 1993. 122p. Order Number 
DE94702145. Source: OSTI; NTIS. 

The thesis consists of two parts. In part 1 the problem of esti- 
mating relative permeabilities and capillary pressure from two 
different laboratory experiments on reservoirs rock samples is in- 
vestigated. The experiments are the unsteady-state displacement 
experiment and the centrifuge drainage experiment. The emphasis 
is on the optimization aspects of the estimation problem. Modeling 
of the physics of the experiments has been treated extensively by 
others. The estimation is based on automatic history matching of 
measured data, by use of numerical simulators. The relative per- 
meability and capillary pressure functions are parameterized by 
linear combinations of cubic B-splines. Monotonicity of the curves 
is enforced by a set of linear constraints on the parameters. The 
estimation problem is to minimize an output least squares function. 
In part 2 a method for computing sensitivities of the solution to a 
scalar hyperbolic conservation law is derived. The method is based 
on, and closely tied to Dafermos’ method for solution of the initial- 
value problem for the first order scalar conservation law. The 
method is first developed in one spatial dimension, but later ex- 
tended to several dimensions by operator splitting. Discontinuous 
flux functions are also briefly considered. One application of the 
method is presented. This is the problem of controlling the flow 
rates in a petroleum reservoir with several production and injection 
wells. The method is built into a front-trackig reservoir simulator, 
and is used to calculate the gradient of the objective function ana- 
lytically, in parallel with the simulation of fluid flow in the reservoir. 
46 refs., 26 figs., 3 tabs. 


34939 (NIPER-560) Feasibility study of heavy oil recovery 
in the Midcontinent region (Kansas, Missouri, Oklahoma). 
Olsen, D.K.; Johnson, W.1. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (United States). Aug 1993. 168p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC22-83FE60149. Order Number DE93000165. Source: OSTI; 
NTIS; GPO Dep. 

This report is one of a series of publications assessing the feasi- 
bility/constraints of increasing domestic heavy oil production. Each 
report covers a select area of the United States. The Midcontinent 
(Kansas, Nssouri, Oklahoma) has produced significant oil, but con- 
trary to early reports, the area does not contain the huge volumes 
of heavy oil that, along with the development of steam and in situ 
combustion as oil production technologies, sparked the area's oil 
boom of the 1960s. Recovery of this heavy oil has proven econom- 
ically unfeasible for most operators due to the geology of the 
formations rather than the technology applied to recover the oil. 
The geology of the southern Midcontinent, as well as results of 
field projects using thermal enhanced oil recovery (TEOR) methods 
to produce the heavy oil, was examined based on analysis of data 
from secondary sources. Analysis of the performance of these pro- 
jects showed that the technology recovered additional heavy oil 
above what was produced from primary production from the con- 
solidated, compartmentalized, fluvial dominated deltaic sandstone 
formations in the Cherokee and Forest City basins. The only 
projects producing significant economic and environmentally ac- 
ceptable heavy oil in the Midcontinent are in higher permeability, 
unconsolidated or friable, thick sands such as those found in 
south-central Oklahoma. There are domestic heavy oil reservoirs in 
other sedimentary basins that are in younger formations, are less 
consolidated, have higher permeability and can be economically 


42 ERA Vol. 18, No. 12 


produced with current TEOR technology. Heavy oil production from 
the carbonates of central and wester Kansas has not been ade- 
quately tested, but oil production is anticipated to remain low. 
Significant expansion of Midcontinent heavy oil production is not 
anticipated because the economics of oil production and process- 
ing are not favorable. 


34940 (NIPER—669, pp. 3-10) Field optimization of steam 
foam diversion in cyclic steaming. Cooke, R.W. (Enhanced 
Petroleum Technology, Bakersfield, CA (US)); Eson, R.L. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States). Jul 1993. (CONF-930217-: Field application of foams for 
oil production, Bakersfield, CA (United States), 11-12 Feb 1993). In 
Field application of foams for oil production symposium: Proceed- 
ings. 265p. Order Number DE93000154. Source: OSTI; NTIS. 

Steam foam diverters have been utilized to improve oil produc- 
tion cyclic steaming applications since 1973. As reservoirs have 
aged and changed due to substantial oil production from both 
cyclic steaming and steam drive operations, the development of ef- 
fective steam foam diversion treatment programs has become 
more complex. This paper deals with the development of field ap- 
plication methods to optimize the effectiveness of cyclic steam 
foam diverters. Actual field results of the applications are de- 
scribed. Various foam diversion treatment methods are outlined. 
Several steam foam diversion agents representing different types 
of chemical structures were utilized. The oil production responses 
are reported and the effects of changes in foam diverter type, 
quantity and method of application are correlated. The economic 
impact of various application methods, different materials and 
quantities are reported. 3 refs., 4 figs., 8 tabs. 


34941 (NIPER-669, pp. 11-21) Critique of a steam foam 
field pilot. Brigham, W.E. (Stanford Univ. Petroleum Research 
Inst., CA (US)); Castanier, L.M. National inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). Jul 1993. DOE 
Contract FG22-90BC14600. (CONF-930217—: Field application of 
foams for oil production, Bakersfield, CA (United States), 11-12 
Feb 1993). In Field application of foams for oil production sympo- 
sium: Proceedings. 265p. Order Number DE93000154. Source: 
OSTI; NTIS. 

From 1981 to 1983, the Stanford University Petroleum Research 
Institute (SUPRI) performed a field test of steam with foaming addi- 
tives in the MacManus lease of the Kern River field. The test was 
operated by CORCO on a Petrolewis lease. The goal of this com- 
munication is to review the monitoring techniques and injection 
procedures used during this test in light of the advances in technol- 
ogy that have been made in the past ten years. The authors draw 
on a successful but imperfect experiment to provide information 
that can be used by field operators who wish to run similar pilots. 
The discussion starts with the choice of a surfactant as foaming 
agent for a specific field and points to the importance of laboratory 
screening. Injection mode (continuous or multiple slugs) and the 
effect of noncondensable gases are evaluated. Evaluation of pro- 
duction results and problems experienced during this evaluation 
are described in detail. A new method to accurately measure oil 
production was developed during the project and the authors com- 
ment on its applicability. They show how the logging program that 
was implemented during the SUPRI test could be improved by bet- 
ter temperature and neutron logging. Tracer tests, pressure 
transient tests and injection profile determination methods all 
showed some limitations during the pilot. They discuss the gap be- 
tween the information available in theory from those methods and 
what was really achieved in the field. They also make suggestions 
for improvement in designing and interpreting such formation eval- 
uation methods. The goal of a pilot is to provide information on the 
application of a process to a reservoir. The best monitoring 
methods should be used to ensure that this objective is met. Ex- 
amination of past results can be an excellent way to improve 
current and future projects. 20 refs., 6 figs., 1 tab. 


34942 (NIPER-669, pp. 37-52) Steam foam mechanistic 
field trial in the Midway-Sunset field. Smith, M.E. (Chevron Oil 
Field Research Co., La Habra, CA (US)); Friedmann, F.; Guice, 
W.R.; Gump, J.M.; Nelson, D.G. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). Jul 1993. 





(CONF-930217-—: Field application of foams for oil production, Bak- 
ersfield, CA (United States), 11-12 Feb 1993). In Field application 
of foams for oil production symposium: Proceedings. 265p. Order 
Number DE93000154. Source: OSTI; NTIS. 

A one pattern, steam-foam mechanistic field trial was conducted 
in Section 26C of the Midway-Sunset field (upper Monarch sand). 
The test objectives were: (1) to understand the mechanisms of 
steam diversion due to foam under reservoir conditions, (2) to es- 
tablish if foam can exist in-depth away from the injection well, and 
(3) to measure incremental oil that can be attributed to foam. 
Chevron Chaser™ SD1020 surfactant was continuously injected 
with steam and nitrogen for approximately 16 months. Bottomhole 
injection pressure increased from 100 psig to 300 psig, indicating 
good foam generation. Better steam distribution across the 
injector’s perforations occurred when foam was generated. Im- 
provements in both vertical and areal sweep efficiency of steam 
were observed. Substantial temperature and gas saturation in- 
creases coincided with surfactant breakthrough and local reservoir 
pressure increases at observation wells located 42 ft from the in- 
jector. Complementary laboratory corefloods showed that foam 
generation could occur at low-pressure gradients, which are typical 
of in-depth conditions. Both laboratory and field data were inter- 
preted as evidence that the presence of foam in-depth was due to 
local generation wherever surfactant, steam, and nitrogen were 
present, rather than the propagation of a foam blank generated 
near the injector. Some oil-production increase was also observed 
during the test. However, an accurate quantitative estimate of the 
incremental oil due to foam was difficult to establish. 12 refs., 23 
figs., 3 tabs. 


34943 (NIPER-669, pp. 53-59) Key factors influencing the 
success of steam foam applications. Hoang, V.T. (Chevron 
Chemical Co., San Ramon, CA (US)); Waninger, E.A. National 
Inst. for Petroleum and Energy Research, Bartlesville, OK (United 
States). Jul 1993. (CONF-930217—: Field application of foams for 
oil production, Bakersfield, CA (United States), 11-12 Feb 1993). In 
Field application of foams for oil production symposium: Proceed- 
ings. 265p. Order Number DE93000154. Source: OSTI; NTIS. 
This paper discusses screening criteria which can be used to 
maximize the technical and economic success of steam foam appli- 
cations. These screening criteria are based on laboratory work and 
published field tests. The screening process includes (1) evaluating 
pertinent reservoir and well data to select proper candidates and 
(2) performing laboratory tests to select a suitable surfactant. The 
discussion addresses the two most common uses of foam, injection 
profile improvement and in-depth mobility control. The paper also 
discusses some options for optimizing foam applications. 21 refs. 


34944 (NIPER-669, pp. 61-73) Cyclic steam injection with 
foam: interpretation of field test results. Alvarez, J.M. (iN- 
TEVEP, S.A., Caracas (VE)); Escobar, E.; Mendez, Z.; Colonomos, 
P.; Campos, E. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Jul 1993. (CONF-930217-: Field 
application of foams for oil production, Bakersfield, CA (United 
States), 11-12 Feb 1993). In Field application of foams for oil pro- 
duction symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

During the 1980's decade, cyclic steam injection with two differ- 
ent commercial foaming agents (LTS and BBS) was tested in 16 
heavy oil (11° API) producer wells located at west of Venezuela. 
These additives were selected after laboratory experiments using 
concentrations between 0.5 and 2% v/v. In this work, the incre- 
mental oil recovery associated to each test, additives blocking 
efficiency and vertical steam distribution changes due to foam for- 
mation at the porous medium are presented. Test results indicated 
a production increment of 4500-42000 STB for a two-year cycle, a 
significant improvement of the vertical steam distribution with incre- 
ments of the steam contacted intervals up to 68 ft. On the other 
hand, the incremental oil production obtained from wells treated 
with LTS is due mainly to an improvement of the injection profile, 
while in the wells injected with BBS the production was favored by 
two mechanisms, a better injection profile and a decrease in the 
water-oil interfacial tension. In general, the test results indicated 
that under certain operation conditions this process can be applied 
with high possibility of success. 7 refs., 10 figs., 2 tabs. 
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34945 (NIPER-669, pp. 99-109) Oil interaction with foams 
at static and flowing conditions in porous media. Dalland, M. 
(Rogaland Research, Stavanger (NO)); Hanssen, J.E.; Kristiansen, 
T.S. National Inst. for Petroleum and Energy Research, Bartlesville, 
OK (United States). Jul 1993. (CONF-930217-: Field application of 
foams for oil production, Bakersfield, CA (United States), 11-12 
Feb 1993). In Field application of foams for oil production sympo- 
sium: Proceedings. 265p. Order Number DE93000154. Source: 
OSTI; NTIS. 

Because of its dispersed nature, foam can have a profound influ- 
ence on the fluid flow patterns in a reservoir. A properly designed 
foam can reduce gas mobility by several orders of magnitude. 
Foam selectively reduces gas flow, leaving the relative permeability 
of its liquid phase unchanged. In previous work, foam with different 
reservoir applications in mind as studied, in injection wells to re- 
duce the overall mobility of injected gas, or in production wells to 
reduce the gas/oil ratio. For efficient gas blockage, foam must be 
oil tolerant, while for mobility reduction, some oil sensitivity may be 
acceptable or even beneficial under some circumstances. A proper 
characterization of foanvoil interaction, ideally resulting in a screen- 
ing criterion based on measurement only on bulk foams or bulk 
solutions, is equally required in both cases. This motivates the 
present work. Current phenomenological understanding of how 
foams influence reservoir flow is discussed, referencing key works 
in the literature. In the present context the main interest is the in- 
teraction between aqueous foam and oil at elevated temperatures 
in porous media. 


34946 (NIPER-669, pp. 111-112) Foam diversion in matrix 
acidization of sandstones. Rossen, W.R. (Univ. of Texas, Austin 
(US)); Zhou, Z.H. National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). Jul 1993. (CONF-930217-: 
Field application of foams for oil production, Bakersfield, CA 
(United States), 11-12 Feb 1993). In Field application of foams for 
oil production symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

Fractional-flow theory presents a simple, approximate way to pre- 
dict foam diversion in matrix acidization of sandstones. The authors 
present such a model based on foam-coreflood data and the “limit- 
ing capillary pressure” concept. This model predicts that foams can 
efficiently divert acid injection into low-permeability layers because 
capillary pressure makes foam less stable in these layers. The 
greatest diversion is obtained when foam is preceded by a surfac- 
tant preflush and followed by an acid slug that is compatible with 
the foam. The key to the success of such a process is the ability of 
surfactant solution to immobilize the gas in previously injected 
foam. The benefit of a shut-in period after foam injection depends 
on whether foam collapses, or gas remains trapped, as gas ex- 
pands in the various layers. In the ideal case, foam collapses in 
low-permeability layers due to high capillary pressure but remains 
trapped as it expands in high-permeability layers, further reducing 
liquid mobility there. A process in which acid is injected continu- 
ously with foam can also achieve effective diversion. However, the 
model suggests that better performance is obtained by separating 
the foam and foam-compatible-acid slugs, and preceding the foam 
with a surfactant preflush. There are several factors that must be 
explored further before fractional-flow theory can be applied in a 
quantitative, predictive way to these treatments. 18 refs. 


34947 (NIPER-669, pp. 113-125) Laboratory evaluation of 
surfactants as steam diverters. Mahmood, S.M. (IITRI/National 
Inst. for Petroleum and Energy Research, Bartesville, OK (US)); 
Sarathi, P.S.; Olsen, D.K.; Ramzel, E.B. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1993. DOE Contract FC22-83FE60149. (CONF-930217-: Field 
application of foams for oil production, Bakersfield, CA (United 
States), 11-12 Feb 1993). In Field application of foams for oil pro- 
duction symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

Laboratory tests have been undertaken to evaluate the effective- 
ness of surfactants with nitrogen for steam diversion for possible 
application in the light oil steamfloods at Naval Petroleum Reserve 
fields in California (NPR-1) and Wyoming (NPR-3), and in two 
heavy oil steamfloods in California. Each reservoir is a quite differ- 
ent environment with the steamfloods at NPR fields experiencing 
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early steam breakthrough. Steamflood displacement tests (with and 
without surfactant) were performed in both linear (1-D) and rectan- 
gular sandpacks (2-D physical models with single or multiple layers 
of permeability) at high temperature and pressures with reservoir 
crude oil. The effect of steam on oil displacement in steamfloods, 
and of surfactants for steam diversion where commercial surfac- 
tants, surfactant concentrations, injection rates, injection strategies, 
and vapor-to-liquid ratios on steam-foam performance were stud- 
ied. The studies showed the ability of 2-D laboratory models to 
qualitatively predict scaling and reduction of permeability in the 
steamflood at NPR-1, problems that were encountered in the field. 
No satisfactory surfactant was found to perform adequately in the 
steamflood environment at NPR-1. Multiple surfactants were found 
capable of maintaining foam integrity at NPR-3, Round Mountain 
and Kern River steamflood conditions. Linear sandpacks yielded a 
high steamflood oil recovery even without any additives because of 
the homogeneous permeability distribution and piston-like displace- 
ment. The surfactants’ performance (pressure buildup rate, 
maximum pressure, and rate of decline) varied with operating con- 
ditions and crude oil; hence, proper formulation/injection design is 
important for a successful steam-foam treatment. Rectangular 
sandpacks, however, simulated gravity override and channeling 
problems typically encountered in reservoirs. In 2-D models, foam 


was able to divert steam to previously unswept layers. 16 refs., 14 
figs., 1 tab. 


34948 (NIPER-669, pp. 127-136) Foam treatment of pro- 
ducing wells to increase oil production at Prudhoe Bay. 
Krause, R.E.; Lane, R.H.; Kuehne, D.L.; Bain, G.F. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (United 
States). Jul 1993. (CONF-930217-: Field application of foams for 
oil production, Bakersfield, CA (United States), 11-12 Feb 1993). In 
Field application of foams for oil production symposium: Proceed- 
ings. 265p. Order Number DE93000154. Source: OSTI; NTIS. 

Since May of 1989, the Prudhoe Bay oil field has been on de- 
cline. No longer limited by the capacity of the TransAlaska Pipeline 
or state offtake restrictions, daily oil production is now restricted 
primarily by the amount of gas reinjection capability that currently 
exists at the North Slope. This paper describes the results of sev- 
eral Prudhoe Bay field trials performed in 1991 in the Eastern 
Operating Area (EQOA) by ARCO Alaska, Inc. The objective of 
these field trials was to assess the effectiveness of foamable EOR 
surfactants in preferentially reducing the gas production through di- 
rect treatment of high gas/oil ratio (GOR) producing wells. Three 
different methods of delivering the surfactant into the producing in- 
terval were tried. One method, the injection of foam, preformed at 
the surface using nitrogen, caused a significant GOR reduction 
which translated into an increase in oil production in the target well 
for a period of several weeks. Work is ongoing in this area to de- 
termine the effectiveness and economic potential of these foam 
treatments. 16 refs., 8 figs., 2 tabs. 


34949 (NIPER-669, pp. 137-150) Surfactant selection for 
gas foam applications. Kuehne, D.L. (Chevron Research and 
Technology Co., Richmond, CA (US)); Cantor, J. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1993. (CONF-930217-: Field application of foams for oil pro- 
duction, Bakersfield, CA (United States), 11-12 Feb 1993). In Field 
application of foams for oil production symposium: Proceedings. 
265p. Order Number DES3000154. Source: OSTI; NTIS. 

This poster paper describes a laboratory methodology to test 
and evaluate foam-forming surfactants for specific reservoir appli- 
cations. The same methodology can serve as a guide in the 
development of new or improved EOR products. To find the best 
surfactant for a particular reservoir, surfactants are passed through 
a series of screening tests of increasing complexity to focus on the 
more attractive candidates. Relatively simple tests, such as brine 
compatibility and bench foam height, can be performed easily on a 
large number of samples. Surfactants which pass these tests are 
scrutinized further in core tests to measure adsorption and their ef- 
fectiveness as mobility control agents. More accurate predictions of 
reservoir behavior are obtained when the corefloods are conducted 
at reservoir temperature and pressure using representative rock 
and fluid samples. Other surfactant properties such as viscosity, 
pour point, and freeze/thaw stability affect field handling and are 
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also considered in the selection process. This methodology is illus- 
trated with laboratory data for a CO. foam project in a San Andres 
dolomite reservoir. Several conventional surfactants are compared 
with a new surfactant formulation that generates stronger, longer 
lasting foams in oil-wet dolomite cores. 5 refs., 14 figs., 4 tabs. 


34950 (NIPER-669, pp. 151) The influence of disjoining 
pressure on foam stability and flow in porous media. Aronson, 
A.S. (Lawrence Berkeley Lab., CA (US)); Bergeron, V.; Fagan, 
M.E.; Radke, C.J. National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). Jul 1993. (CONF-930217-: 
Field application of foams for oil production, Bakersfield, CA 
(United States), 11-12 Feb 1993). In Field application of foams for 
oil production symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OST]; NTIS. 

Foam flowing in porous media can exhibit large flow resistance 
that make it an attractive fiuid for improving underground oil recov- 
ery. To be an effective displacement fluid, however, the lamella, 
which discretize the gas into foam bubbles, must remain stable. 
This work studies how the stability of single foam films, as gauged 
by the magnitude of their disjoining pressures, influences the flow 
resistance of foam in porous media. Steady-state pressure gradi- 
ents of flowing foam in 2.3-m* permeability glass beadpacks and 
disjoining pressure isotherms of single foam films are measured for 
10-% M and 0.017 M SDS solutions with and without NaCl. The 
constant-rate flow experiments show that the addition of salt to 
10-° M SDS increases the pressure gradient in the beadpacks 
from 0.1 to 4 MPa/m at 0.50 M NaCl. Surfactant solutions of 0.017 
M SDS solutions exhibit pressure gradients of 22 MPa/m , quite in- 
dependent of salt concentration. Likewise addition of salt to the 
10-% M SDS solutions dramatically influences the disjoining pres- 
sure isotherms by raising the rupture pressure from 0.5 to above 
15 kPa at 0.50 M NaCl. The 0.017 M SDS solutions display rup- 
ture pressures above 30 kPa independent of salt concentration. 
The authors conclude that high repulsive disjoining pressures in 
single foam films lead to strong foam in porous media with large 
flow resistance. Further, they find that the limiting capillary pres- 
sure for rapid foam coalescence in porous media is close to the 
rupture pressure of foam lamellae as obtained measured disjoining 
pressure isotherms. 


34951 (NIPER-669, pp. 153) Foam flow through porous 
media in the presence of residual oll: The role of thin-film 
forces. Bergeron, V. (Lawrence Berkeley Lab., CA (US)); Fagan, 
M.E.; Radke, C.J. National Inst. for Petroleum and Energy Re- 
search, Bartlesville, OK (United States). Jul 1993. (CONF-930217-: 
Field application of foams for oil production, Bakersfield, CA 
(United States), 11-12 Feb 1993). In Field application of foams for 
oil production symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

The unique mobility-control properties of foam in porous media 
make it an attractive choice as an injection fluid for enhanced oil 
recovery. Unfortunately, in many cases oil has a major destabiliz- 
ing effect on foam. Therefore, it is important to understand how oil 
destabilizes foam and what surfactant properties lead to increased 
stability against oil. Here the authors utilize Frumkin-Deryaguin the- 
ory to generalize the ideas of spreading and entering behavior to 
explain the stability of foam in the presence of oil. This formulation 
exploits the inherent deficiencies in the classical spreading and en- 
tering coefficients used to attempt foam stability correlations. They 
find that oil tolerant foam can be produced by making the oil sur- 
face “water wet.” To test their theoretical ideas, the authors 
measure foam flow resistance through glass beadpacks, surface 
and interfacial tensions, and disjoining pressure isotherms for foam 
and pseudoemulsion films for a wide variety of systems. Most no- 
tably, they have measured pseudoemulsion-film disjoining pressure 
isotherms for the first time and have directly shown that the pseu- 
doemulsion film stability controls the stability of the foam in the 
systems they tested. 


34952 (NIPER-669, pp. 155-162) Selection of oll-tolerant 
foams for hydrocarbon miscible gas flooding. Schramm, L.L. 
(Petroleum Recovery Inst., Calgary, Alberta (CA)); Mannhardt, K.; 
Novosad, J.J. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Jul 1998. (CONF-930217-: Field 
application of foams for oil production, Bakersfield, CA (United 





States), 11-12 Feb 1993). In Field application of foams for oil pro- 
duction symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

This paper addresses the selection of foam-forming surfactants 
for use in hydrocarbon gas miscible foam floods of high salinity and 
high hardness reservoirs such as are found in Alberta, Canada. 
The selection methods used are illustrated with an emphasis on the 
addition of crude oil tolerance to the list of screening criteria. For 
oil tolerance, an outline of predictive models, micro-visualization 
observations and coreflood measurements is given, and used to 
identify a framework for choosing surfactants that will create foams 
having the desired degree of oil tolerance. 12 refs., 10 figs. 


34953 (NIPER—669, pp. 163-172) Design considerations for 
foam diversion of acid stimulation treatments. Gdanski, R. (Hal- 
liburton Services, Duncan, OK (US)); Behenna, R. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1993. (CONF-930217-: Field application of foams for oil pro- 
duction, Bakersfield, CA (United States), 11-12 Feb 1993). In Field 
application of foams for oil production symposium: Proceedings. 
265p. Order Number DE93000154. Source: OST]; NTIS. 

The use of foam for diversion of acid stimulation treatments has 
received increased interest with its success in offshore stimulation 
of relatively short intervals of gravel packed sandstone reservoirs. 
Recent laboratory research has further studied foam diversion in 
limestone cores. However, scaling of the successes from both the 
field and laboratory work to large scale stimulation treatments re- 
quires consideration of a number of factors including tubing size, 
treatment volumes, stage sizes, foam quality, formation composi- 
tion, porosity and permeability, completion configuration, pumping 
rates, and interval length. This paper discusses how these many 
factors can affect the practical design of foam diversion for acid 
treatments ranging from 100 ft of vertical hole to 2,000 ft of hori- 
zontal hole. Guidelines are presented for designing foam diverted 
acid stimulation treatments which will maximize the probability of 
successful acid diversion and hence damage removal and stimula- 
tion. 6 refs., 1 tab. 


34954 (NIPER-669, pp. 173-184) Implications of the “limit- 
ing capillary pressure” for field applications of foams. Rossen, 
W.R. (Univ. of Texas, Austin (US)); Zhou, Z.H. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1993. (CONF-930217-: Field application of foams for oil pro- 
duction, Bakersfield, CA (United States), 11-12 Feb 1993). In Field 
application of foams for oil production symposium: Proceedings. 
265p. Order Number DE93000154. Source: OSTI; NTIS. 

Predicting the field performance of foams for enhanced oil recov- 
ery has been a difficult task. Without a simple mathematical 
representation of the many processes that create and destroy 
foams, process prediction is unreliable. On the other hand, simulta- 
neous mathematical representation of these numerous processes 
appears to be impractical. Fortunately, many “strong” foams follow 
the “limiting capillary pressure” model, at least approximately. For 
these foams, simple yet powerful predictions about field perfor- 
mance are possible. The “limiting capillary pressure” model 
indicates that foam collapses at a value of capillary pressure p,* 
that depends on surfactant formulation and rock type. The model 
explains why foams are strongest in high-permeability rock, a cru- 
cial property of foams intended to divert gas flow to unswept 
low-permeability reservoir layers. Further, it predicts that when 
reservoir layers are in capillary equilibrium, foam is ineffective at 
improving sweep. The model helps explain why foams that appear 
to be shear-thinning in the laboratory have been found to be shear- 
thickening in the field. It suggests that the simplest foam-simulation 
model, in which foam rheology is treated as roughly Newtonian, 
may be a reasonable approximation to true behavior. Finally, it 
suggests that design goals for WAG (water-alternating gas) foam 
processes differ fundamentally from those for continuous-injection 
foam processes. For continuous-injection processes, the ideal 
foamer would form a strong foam and drive capillary pressure to a 
high value, at which foam begins to collapse. For a WAG process, 
however, it is crucial that foam collapse, not at a single capillary 
pressure as in the p.” model, but over a range of capillary pres- 
sures. 65 refs., 17 figs. 


02 PETROLEUM 
0203 Drilling and Production 


34955 (NIPER-669, pp. 185-199) A comprehensive descrip- 
tion of transient foam flow in porous media. Kovscek, A.R. 
(Univ. of California, Berkeley (US)); Radke, C.J. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Jul 1993. (CONF-930217—: Field application of foams for oil pro- 
duction, Bakersfield, CA (United States), 11-12 Feb 1993). In Field 
application of foams for oil production symposium: Proceedings. 
265p. Order Number DE93000154. Source: OSTI; NTIS. 

Efficient application of foam as a mobility-control agent for en- 
hanced oil recovery requires a numerical model that can describe 
and predict its flow through porous media. Further, quantitative 
information on foam-flow behavior at reservoir flow rates and pres- 
sures is required for accurate field-scale modeling. An experimental 
and mechanistic-modeling study is reported for the transient flow of 
foam through 1.3 um? (1.3 D) Boise sandstone at backpressures 
in excess of 5 MPa (700 psi). Total superficial velocities range from 
as little as 0.42 to 2.20 miday (1.4 ft/day to 7 ft/day). Sequential 
pressure taps and gamma-ray densitometry measure flow 
resistance and in situ liquid saturations, respectively. Thus, experi- 
mental pressure and saturation profiles are generated in both the 
transient and steady states. A mechanistic foam simulator is cre- 
ated by incorporating a foam-bubble population balance with the 
traditional reservoir simulation equations. Since foam mobility de- 
pends heavily upon its texture, the population balance is both 
useful and necessary as the role of foam texture must be incorpo- 
rated into any model which seeks accurate prediction of flow 
properties. The model utilizes saturation-dependent kinetic expres- 
sions for lamellae generation and coalescence and also a term for 
trapping of lamellae. The authors find good quantitative agreement 
between experiment and theory in both the transient and steady 
States. 36 refs., 11 figs., 1 tab. 


34956 (NIPER-669, pp. 201-215) CO2 Foam Field Verifica- 
tion Pilot at EVGSAU: Phase 2 - foam injection design and 
operating plan. Stevens, J.E.; Harpole, K.J.; Zornes, D.R.; Martin, 
F.D. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Jul 1993. (CONF-930217—: Field 
application of foams for oil production, Bakersfield, CA (United 
States), 11-12 Feb 1993). In Field application of foams for oil pro- 
duction symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OST]; NTIS. 

The East Vacuum Grayburg San Andres Unit (EVGSAU) oper- 
ated by Phillips Petroleum, is the site selected for a comprehensive 
evaluation of the use of foam for improving the sweep efficiency of 
a CO, flood. The four-year project is jointly funded by the 
EVGSAU Working Interest Owners (WIO), the US Department of 
Energy (DOE), and the State of New Mexico. The Petroleum Re- 
covery Research Center (PRRC), a division of the New Mexico 
Institute of Mining and Technology (NMIMT), is providing laboratory 
and research support for the project. A Joint Project Advisory Team 
(JPAT) composed of technical representatives from numerous ma- 
jor oil companies, PRRC, and DOE provides input, review and 
guidance for the project. This paper is the second in a series of 
papers detailing various aspects of the CO2 Foam Field Verification 
Pilot test at EVGSAU. An earlier paper summarized the project 
plans and detailed the laboratory work leading to the selection of a 
surfactant for the field trial. This paper presents: (1) an overview of 
the operating plan for the project, (2) details of the foam injection 
schedule and design criteria, and (3) a discussion of the data col- 
lection program and performance criteria to be used in evaluating 
successful application of foam for mobility control in the EVGSAU 
COz project. Specific items discussed in the foam injection design 
include the determination of surfactant volume and concentration, 
selection of the surfactant-alternating-gas (SAG) injection sequence 
for foam generation, field facilities, operations during foam injec- 
tion, and contingency plans. An extensive data collection program 
for the project is discussed including production testing, injection 
well pressure and rate monitoring, injection profiles, production well 
logging, observation well logging program, and both gas and water 
phase tracer programs. 6 refs., 11 figs. 


34957 (NIPER-669, pp. 217-230) Well treatment against 
gas coning must exploit gravity effects. Ekrann, S. (Rogaland 
Research, Stavanger (NO)); Hanssen, J.E. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
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Jul 1993. (CONF-930217-: Field application of foams for oil pro- 
duction, Bakersfield, CA (United States), 11-12 Feb 1993). In Field 
application of foams for oil production symposium: Proceedings. 
265p. Order Number DE93000154. Source: OSTI; NTIS. 

The paper discusses production well treatments to reduce gas 
coning problems. Thin, homogeneous, horizontal reservoirs are 
considered. It is shown, by analytical methods and from simula- 
tions, that well treatments must rely on gravity to be effective. With 
strongly supercritical production rates, therefore, one expects con- 
ing problems to be difficult to remedy. With only relatively weakly 
supercritical rates, the ideal treatment should produce a horizontal 
barrier to flow, positioned somewhere above the production perfo- 
rations. Such a barrier is more effective the larger its lateral 
penetration, and the closer it is to the perforations. The foam block 
process achieves the required deep penetration by gravity con- 
trolled injection. A liquid foamer is injected, with a density between 
that of the reservoir oil and that of the reservoir gas. Under favor- 
able circumstances the foamer will penetrate some 10’s of meters 
into the formation in a matter of weeks, by gravity spreading along 
the gas-oil contact. Once oil production is resumed, reservoir gas 
will try to penetrate the blanket of foamer, generate foam, and thus 
block its own progress. Laboratory experiments demonstrating the 
basic feasibility of this process are briefly reported. 50 refs., 20 
figs., 1 tab. 


34958 (NIPER-669, pp. 231-242) CO. foam field trial at 
North Ward-Estes. Chou, S.|. (Chevron Oil Field Research Co., 
La Habra, CA (US)); Vasecek, S.L.; Pisio, D.L.; Jasek, D.E.; 
Goodgame, J.A. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Jul 1993. (CONF-930217—: Field 
application of foams for oil production, Bakersfield, CA (United 
States), 11-12 Feb 1993). In Field application of foams for oil pro- 
duction symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

A COz foam field trial was conducted in the North Ward-Estes 
field in Texas to evaluate the effectiveness of foam in improving 


CO. sweep efficiency. This paper describes the design, results, 
and analysis of foam treatment with emphasis on the design 
methodology of applying foam in grossly heterogeneous reservoirs, 
characterized by uneven areal and vertical sweep in most patterns. 
Over a period of nearly two years, foam was emplaced into an 
injector four times by alternately injecting CO2 and surfactant solu- 


tion, and followed by continuous CQO, injection after each 
emplacement. Foam was generated in situ, which reduced COz in- 
jectivity by 40 to 85%. Gas production in the problem producer 


decreased dramatically, while gas and oil production in other offset _ 


producers increased, indicating areal diversion. Vertical diversion 
also occurred, as evidenced by significant increase in oil produc- 
tion in the problem producer, where tertiary oil response had 
peaked prior to the foam treatment. The field test shows that a 
properly designed foam treatment can significantly improve the 
CO, sweep efficiency and be economically successful. The 
methodology developed in the design and analysis of the foam test 


may be applied to other conformance improvement processes. 5 
refs., 18 figs., 3 tabs 


34959 (NIPER-669, pp. 243-256) Two field tests of CO>- 
foam. Heller, J.P. (New Mexico Petroleum Recovery Research 
Center, Socorro (US)); Watts, R.J. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). Jul 1993. 
(CONF-930217—: Field application of foams for oil production, Bak- 
ersfield, CA (United States), 11-12 Feb 1993). In Field application 
of foams for oil production symposium: Proceedings. 265p. Order 
Number DE93000154. Source: OSTI; NTIS. 

This manuscript describes and compares two different oilfield 
tests of the injection of CO2-foam. Although there were numerous 
differences between these field trials, important similarities are also 
evident. The tests differed in the formation type, temperature and 
depth of the formation of interest, thickness of pay interval, the 
area affected by the test, type of surfactant used, the manner in 
which the mixture of surfactant solution and dense CO, were 
injected, and the magnitude of the industry interest and data- 
gathering effort. On the other hand, the tests have each 
demonstrated that CO2-foam can be injected into an oilfield, and 
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that the injectivity is decreased as a result. This outcome is evi- 
dently caused by the desired mechanism — the lowering of mobility 
of the injected fluid. The smaller of these tests, in West Virginia, 
was concluded five years ago. It was in a region of an oil field that 
contained very little remaining producible oil after a number of dif- 
ferent production methods had been used to their respective 
economic limits. The other test, in a portion of a currently produc- 
tive oilfield in the Permian Basin of eastern New Mexico, is 
currently underway. Each of the topics referred to in the above list 
is recounted in some detail, and a number of conclusions are 
drawn regarding them. 24 refs., 6 figs., 1 tab. 


34960 (NIPER-700-Vol.2) [National Institute for Petroleum 
and Energy Research] quarterly technical report for April- 
June 30, 1993: Volume 2, Energy Production Research. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(United States). Sep 1993. 51p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC22-83FE60149. Order 
Number DE93040906. Source: OSTI; NTIS; GPO Dep. 

Progress reports are presented for: chemical flooding—supporting 
research; gas _ displacement-supporting research; thermal 
recovery—supporting research; geoscience technology; resource 
assessment technology; and microbial technology. Chemical flood- 
ing includes; development of improved chemical flooding methods; 
development of improved alkaline flooding methods; mobility con- 
trol and sweep improvement in chemical flooding; and 
surfactant-enhanced alkaline flooding field project. Gas displace- 
ment research covers: gas flooding performance prediction 
improvement; and mobility control, profile modification, and sweep 
improvement in gas flooding. Thermal recovery research includes: 
thermal processes for light oil recovery; thermal processes for 
heavy oil recovery; feasibility study of heavy oil recovery in the 
Midcontinent region: Oklahoma, Kansas, and Missouri; simulation 
analysis of steam-foam projects; and organization of UNITAR 6th 
International Conference on Heavy Crude and Tar Sands. Geo- 
science technology covers: three-phase relative permeability; and 
imaging techniques applied to the study of fluids in porous media. 
Resource assessment technology includes: reservoir assessment 
and characterization; TORIS research support; upgrade the BPO 
Crude Oil Analysis Data Base; compilation and analysis of outcrop 
data from the Muddy and Almond Formations; and horizontal well 
production from fractured reservoir. Microbial Technology covers: 
development of improved microbial flooding methods; and 
microbial-enhanced waterflooding field project. 


34961 (UCRL-JC—111579) Monitoring of thermal enhanced 
oil recovery processes with electromagnetic methods. Wilt, M. 
Lawrence Livermore National Lab., CA (United States). Sep 1992. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921030—1: 67. annual technical 
conference of the Society of Petroleum Engineers, Washington, DC 
(United States), 4-7 Oct 1992). Order Number DE93019143. 
Source: OSTI; NTIS; GPO Dep. 

Research in applying electromagnetic methods for imaging ther- 
mal enhanced oil recovery has progressed significantly during the 
past eighteen months. Working together with researchers at 
Lawrence Berkeley Laboratory (LBL) and supported by a group of 
industrial sponsors we have focused our effort on field system de- 
velopment and doing field surveys connected with EOR operations. 
Field surveys were recently completed at the Lost Hills No.3 oil 
field and at UC Richmond Field station. At Lost Hills, crosshole EM 
data sets were collected before a new phase of steam injection for 
EOR and again four months after the onset of steaming. The two 
data sets were nearly identical suggesting that very little steam had 
been injected into this borehole. This is in accord with the opera- 
tors records which indicate injectivity problems with this particular 
well. At Richmond we conducted a salt water injection monitoring 
experiment where 50,000 gallons of salt water were injected in a 
shallow aquifer and crosshole EM data were collected using the in- 
jection well and several observation wells. We applied the imaging 
code to some of the collected data and produced an image show- 
ing that the salt water slug has propagated 8-10 m from the 
injector into the aquifer. This result is partially confirmed by prior 
calculations and well logging data. Applying the EM methods to the 
problem of oil field characterization essentially means extending 





the borehole resistivity log into the region between wells. Since the 
resistivity of a sedimentary environment is often directly dependent 
on the fluids in the rock the knowledge of the resistivity distribution 
within an oil field can be invaluable for finding missed or bypassed 
oil or for mapping the overall structure. With small modification the 
same methods used for mapping EOR process can be readily ap- 
plied to determining the insitu resistivity structure. 
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34962 (DOE/FE/61680-H3) Assessment of the potential for 
refinery applications of inorganic membrane technology: An 
identification and screening analysis: Final report. Johnson, 
H.E.; Schulman, B.L. SFA Pacific, Inc., Mountain View, CA (United 
States). May 1993. 217p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC01-88FE61680. Order Number 
DE93019532. Source: OSTI; NTIS; GPO Dep. 

Commercial application of membrane technology in the separa- 
tion of gas, liquid, and solid streams has grown to a business with 
worldwide revenues exceeding $1 billion annually. Use of organic 
membranes for industrial gas separation, particularly in the refining 
industry, is one of the major growth areas. However, organic mem- 
branes based on polymeric separation barriers, are susceptible to 
damage by liquids, and careful precautions must be taken to retain 
the system integrity. Researchers are currently developing small 
pore sized inorganic membranes which may substantially increase 
the efficiency and economics in selected refinery separation appli- 
cations. Expected advantages of these advanced inorganic 
membranes include high permeability, high selectivity, and low 
manufacturing cost. SFA Pacific conducted a screening analysis to 
identify applications for inorganic membrane technology in the 
petroleum refining industry and their potential cost advantages over 
competing separation systems. Two meetings were held in connec- 
tion with this project. Copies of Viewgraphs presented by SFA 
Pacific at these meetings are attached in Appendices A and C. Po- 
tential high priority applications and market impacts of advanced 
inorganic membrane technology in the refining industry are ad- 
dressed in this report, and include the following areas: Competitive 
separation technologies; application of those technologies; incen- 
tives for inorganic membranes; market benefits and impacts of 
inorganic membranes. 
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34963 (NEI-NO-363) An experimental study of the me- 
chanical behavior of spray ice. Instanes, A. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Mar 1993. 349p. Order 
Number DE94702146. Source: OSTI; NTIS. 

The ultimate objective of this thesis was to establish relation- 
ships between mechanical properties and elastic wave velocities of 
spray ice to assist in the development of a non-destructive and 
non-intrusive field procedure that could give information on the me- 
chanical properties of in-situ spray ice. An extensive field and 
laboratory study has been carried out to investigate the mechanical 
behavior of spray ice. Samples of spray ice were retrieved from 
two spray ice pads in the Canadian Beaufort Sea and tested in the 
laboratory. Triaxial compression tests were carried out in the labo- 
ratory to determine stress-strain relationships and the initial yield 
surface for the material. Based on the laboratory tests a time inde- 
pendent incremental elasto-plastic model is suggested for spray 
ice. Elastic wave velocities were measured both in the field and in 
the laboratory. Relationships between elastic wave velocities and 
other mechanic properties of spray ice were established. All the 
tests showed that the mechanical behavior of in-situ as well as 
field retrieved spray ice is mainly dependent on the void ratio. 
Other parameters such as temperature, strain rate and confining 
pressure have a lesser influence. Simple relationships between de- 
viatoric yield stress and void ratio shear wave velocity and void 
ratio were developed. It has been shown that by measuring elastic 
wave velocities in the field, important information on the mechani- 
cal properties of spray ice can be obtained. Such indirect 
measurements of the physical properties will aid in designing and 
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constructing artificial ice structures in an economical and safe man- 
ner. The need for core sampling might be strongly reduced, or 
even redundant. 99 refs., 117 figs., 22 tabs. 


34964  Oil/gas separator for installation at burning wells. 
Alonso, C.T. (and others); Bender, D.A.; Bowman, B.R. To Dept. of 
Energy. 1991. USA patent application 7-748,586. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. Order Number DE93019329. Source: OSTI; NTIS; 
GPO Dep. 

An oil/gas separator is disclosed that can be utilized to return the 
burning wells in Kuwait to production. Advantageously, a crane is 
used to install the separator at a safe distance from the well. The 
gas from the well is burned off at the site, and the oil is immedi- 
ately pumped into Kuwait's oil gathering system. Diverters inside 
the separator prevent the oil jet coming out of the well from reach- 
ing the top vents where the gas is burned. The oil falls back down, 
and is pumped from an annular oil catcher at the bottom of the 
separator, or from the concrete cellar surrounding the well. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34976, 36051, 36052, 36156, 36158, 36159 


34965 (DOE/EIA-0109(93/08)) Petroleum supply monthly, 
August 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Oil and Gas. 1 Sep 1993. 
191p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93040400. Source: OSTI; NTIS; GPO; GPO Dep. 

This publication the Petroleum Supply Monthly (PSM) is one of a 
family of four publications produced by the Petroleum Supply Divi- 
sion within the Energy Information Administration (EIA) reflecting 
different levels of data timeliness and completeness. The other 
publications are the Weekly Petroleum Status Report, (WPSR), the 
Winter Fuels Report, and the Petroleum Supply Annual (PSA). 
Data presented describe the supply and disposition of petroleum 
products in the United States and major US geographic regions. 
The data series describe production, imports and exports, inter- 
Petroleum Administration for Defense (PAD) District movements, 
and inventories by the primary suppliers of petroleum products in 
the United States (50 States and the District of Columbia). The 
reporting universe includes those petroleum sectors in primary sup- 
ply. Included are: petroleum refiners, motor gasoline blenders, 
operators of natural gas processing plants and fractionators, inter- 
PAD transporters, importers, and major inventory holders of 
petroleum products and crude oil. Data presented are divided into 
Summary Statistics and Detailed Statistics. 


34966 (DOE/EIA-0109(93/09)) Petroleum supply monthly, 
September 1993. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. 27 Sep 
1993. 160p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94000735. Source: OSTI; NTIS; GPO; 
GPO Dep. 

The Petroleum Supply Monthly (PSM) is one of a family of four 
publications produced by the Petroleum Supply Division within the 
Energy Information Administration (EIA) reflecting different levels of 
data timeliness and completeness. The other publications are the 
Weekly Petroleum Status Report (WPSR), the Winter Fuels Report, 
and the Petroleum Supply Annual (PSA). Data presented in the 
PSM describe the supply and disposition of petroleum products in 
the United States and major US geographic regions. The data se- 
ries describe production, imports and exports, inter-Petroleum 
Administration for Defense (PAD) District movements, and invento- 
ries by the primary suppliers of petroleum products in the United 
States (50 States and the District of Columbia). The reporting uni- 
verse includes those petroleum sectors in primary supply. Included 
are: petroleum refiners, motor gasoline blenders, operators of natu- 
ral gas processing plants and fractionators, inter-PAD transporters, 
importers, and major inventory holders of petroleum products and 
crude oil. When aggregated, the data reported by these sectors 
approximately represent the consumption of petroleum products in 
the United States. Data presented in the PSM are divided into two 
sections: Summary Statistics and Detailed Statistics. 
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34967 (DOE/EIA-0130(93/08)) Natural gas monthly, August 
1993. USDOE Energy Information Administration, Washington, DC 
(United States). Office of Oil and Gas. 25 Aug 1993. 155p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93040108. Source: OSTI; NTIS; GPO; GPO Dep. 

The Natural Gas Monthly (NGM) is prepared in the Data Opera- 
tions Branch of the Reserves and Natural Gas Division, Office of 
Oil and Gas, Energy Information Administration (EIA), US Depart- 
ment of Energy (DOE). The NGM highhghts activities, events, and 
analyses of interest to public and private sector organizations asso- 
ciated with the natural gas industry. Volume and price data are 
presented each month for natural gas production, distribution, 
consumption, and interstate pipeline activities. Producer-related ac- 
tivities and underground storage data are also reported. From time 
to time, the NGM features articles designed to assist readers in us- 
ing and interpreting natural gas information. 


34968 (DOE/EIA-M054) Motor Gasoline Market Model doc- 
umentation report. USDOE Energy Information Administration, 
Washington, DC (United States). Office of Oil and Gas. Sep 1993. 
20p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93041128. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to define the objectives of the Motor 
Gasoline Market Model (MGMM), describe its basic approach and 
to provide detail on model functions. This report is intended as a 
reference document for model analysts, users, and the general 
public. The MGMM performs a short-term (6- to 9-month) forecast 
of demand and price for motor gasoline in the US market; it also 
calculates end of month stock levels. The model is used to analyze 
certain market behavior assumptions or shocks and to determine 
the effect on market price, demand and stock level. 


34969 (DOE/FE/61679-T5) Progress report on the AMT 
analysis. Wood, B. ICF Resources, Inc., Fairfax, VA (United 
States). 15 Feb 1992. 19p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO1-88FE61679. Order Num- 
ber DE93041312. Source: OSTI; NTIS; INIS; GPO Dep. 

ICF Resources Incorporated’s analysis of the Alternative Mini- 
mum Tax (AMT) has examined its effect on the US oil and gas 
industry from several different perspectives, to estimate the effect 
of the three relief proposals and to better understand the source of 
the outcry about the AMTs “inequities.” This report is a brief sum- 
mary of the methodology and results to date. The complexity of the 
accounting mechanisms that comprise the AMT and the disparity 
between this analytical conclusions and clauses made by the oil 
and gas industry (principally the IPAA) have led this analysis 
through several distinct phases of: Project-level analysis; firm-level 
analysis; and demographic analysis. These analyses are described 
in detail. 


34970 (DOE/FE/61679-T9) Modifications to Replacement 
Costs System. Godec, M. (ICF Resources, Inc., Fairfax, VA 
(United States)). ICF, Inc., Fairfax, VA (United States). 18 May 
1989. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC01-88FE61679. Order Number 
DE93041316. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this memorandum is to document the improve- 
ments and modifications made to the Replacement Costs of Crude 
Oil (REPCO) Supply Analysis System. While some of this work 
was performed under our previous support contract to DOE/ASFE, 
we are presenting all modifications and improvements are pre- 
sented here for completeness. The memo primarily documents 
revisions made to the Lower-48 Onshore Model. Revisions and 
modifications made to other components and models in the 
REPCO system which are documented elsewhere are only high- 
lighted in this memo. Generally, the modifications made to the 
Lower-48 Onshore Model reflect changes that have occurred in do- 
mestic drilling, oil field costs, and reserves since 1982, the date of 
the most recent available data used for the original Replacement 
Costs report, published in 1985. 


34971 


(DOE/FE/61679-T30) The economic impact of pro- 
posed regulations on the discharge of drilling muds and 
cuttings from the offshore facilities on US undiscovered crude 
oll reserves. ICF Resources, Inc., Fairfax, VA (United States). 13 
Jan 1989. 29p. Sponsored by USDOE, Washington, DC (United 
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States). DOE Contract AC01-88FE61679. Order 
DE94000342. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper presents the results of an assessment of the potential 
economic impact of proposed regulations. on the discharge of 
drilling fluids (muds) and cuttings on US offshore undiscovered 
crude oil resources. These regulations include proposed Best Avail- 
able Technology economically achievable (BAT) and New Source 
Performance Standards (NSPS) effluent limitations under the Clean 
Water Act governing the discharge of drilling fluids and drill cuttings 
from offshore oil and gas drilling operations. The impact of the pro- 
posed RAT/NSPS regulations for the drilling fluids and drill cuttings 
disposal on the cost of funding, developing, and producing Lower- 
48 offshore undiscovered crude oil resources will depend 
significantly on operators perceptions on the chances of failing toxi- 
city or static sheen tests. If operators, in economically justifying 
their projects, assume that the fluids fail one of these tests, thereby 
prohibiting them from being discharged, up to 11% of the economi- 
cally recoverable offshore resource would be considered 
uneconomic to produce. This would amount to 845 million barrels 
of oil at an oil price around $25 per barrel. On the other hand, if 
operators are willing co take their chances and see if their fluids 
fail one of these tests, then, based on EPA's assumptions concern- 
ing forecast fluid use and static sheen and toxicity test failure 
rates, up to 4% of the offshore undiscovered resource would be 
impacted, amounting to lost reserves of up to 270 million barrels. 


Number 


34972 (IFP—40521) Modeling and optimization of the euro- 
pean oil refining capacities and structures on the horizons 
1995, 2000 and 2010. Khebri, S. Institut Francais du Petrole (IFP), 
92 - Rueil-Malmaison (France); Ecole Nationale Superieure du Pet- 
role et des Moteurs (ENSPM), 92 - Rueil-Malmaison (France); 
Dijon Univ., 21 (France). Apr 1993. 356p. (In French). Order Num- 
ber DE94602419. Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis is a study on petroleum refining. In a first part, the 
author describes the existing refining processes and the structure 
of refining units, the structure of petroleum consumption and the in- 
terfaces with petroleum chemistry industry and gives a retrospect 
on world and european petroleum refining. In a second part, the 
author describes the models used to realize the simulation of sup- 
plies, market and refining scheme. Four scenarios are developed 
(conventional wisdom, driving into tensions, sustaining a high eco- 
nomic growth, high prices) and a forecasting on the horizons 1995, 
2000 and 2010 is given. 54 refs. 


34973 (NEDO-P-9230) Econometric analysis on petroleum- 
substituting energy. New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Mar 1993. 206p. (In 
Japanese). Sponsored by New Energy and Industrial Technology 
Development Organization, Tokyo (Japan). Order Number 
DE94707496. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This paper describes the results of establishing a world energy 
flow model for reference to oil-substituting measures and analyzing 
the world-wide energy demand/supply and their effects on Japan in 
the case where policies such as environmental tax are enforced. 
This analysis was carried out in two cases of $150/c-t and $500/c-t 
on the assumption that the carbon tax is imposed uniformly in the 
world. The global GDP in the year 2100 lowers by 2% and 14% at 
high- and low tax rates respectively compared with that in the Busi- 
ness as Usual Scenario (BAU), having a great influence on 
developing countries. While the final energy consumption in the 
year 2100 in the case of BAU becomes 4.2 times the present one, 
it is 3.8 times in the low-rate case and in the same level as the 
present one in the high-rate case. Then while the weight of solid 
fuel will be lowered and those of regenerative energy, nuclear en- 
ergy and hydraulic power will be enhanced, the CO2 discharge in 
2100 will be 26.9 billion ton and 20.7 billion ton in the cases of 
BAU and low tax rate respectively and 5.6 billion ton, which is the 
same level as the present one, in the high-rate case. In all cases, 
a high-rate taxation will be necessary for the reduction of CO2 
emission by means of carbon tax. 55 refs., 75 figs., 76 tabs. 





0208 Waste Management 
Refer also to citation(s) 36242, 37967 


34974 (BNL-48841, pp. 349-354) On-site bioaugmentation 
treatment of petroleum tank bottom wastes: A case study. 
Hiebert, F.K. (Alpha Environmental Inc., Austin, TX (US)); Port- 
wood, J.H.; Portwood, J.T.; Petersen, F.S. Brookhaven National 
Lab., Upton, NY (United States). [1992]. (CONF-920935-: Micro- 
bial enhancement of oil recovery: recent advances, Upton, NY 
(United States), 8-11 Sep 1992). In Microbial enhancement of oil 
recovery: Recent advances. 443p. Order Number DE93013169. 
Source: OSTI; NTIS. 

Weathered crude oil tank bottom waste and waste-impacted soil 
was treated on-site using a commercial bioaugmentation system in 
land farm-type treatment cells to reduce hydrocarbon contamina- 
tion. Approximately 10,000 yds*® of weathered sludge was 
discovered concentrated in a bermed pit near a_ former 
above-ground tank battery in rural Kansas. Laboratory tests of bio- 
compatibility and growth indicated that bioremediation was an 
option for treatment. Former pits were converted to bermed treat- 
ment cells by excavating to a clay or bedrock base. In each cell, 
six inches of concentrated sludge, three inches of chopped hay, 
and six inches of impacted soil were layered and homogenized by 
tilling. Blending of the soil and sludge reduced the hydrocarbon 
concentrations overall by approximately 50%. The prepared soil- 
sludge mixture was inoculated with a commercial mixed culture of 
naturally occurring hydrocarbon-degrading bacteria, inorganic nutri- 
ents, and growth factors. The treatment was applied by spraying 
and tilled into the soil. Treatment cells were tilled twice monthly. 
Microbiological, chemical, and environmental parameters were 
monitored in each cell and nutrients were reapplied as required. 
Hydrocarbon concentrations were evaluated by US EPA method 
8020 for benzene, ethyl benzene, toluene, and xylene (BETX), and 
EPA method 8015 for total petroleum hydrocarbons (TPH). TPH 
was reduced from starting concentrations of 39,000 to 140,000 mg/ 
kg in the concentrated sludge to less than 100 mg/kg in each of 
the six treatment cells within six months. BETX was reduced from 
low starting levels to undetectable levels. No hydrocarbons were 
detected below the base of the treatment cells. The combined 
bioaugmentation-land farming technique was an appropriate tech- 
nology for the on-site treatment of hydrocarbon sludge at this site. 
This technology shows substantial promise for broad application to 
hydrocarbon waste remediation in the oil industry. 4 refs., 3 tabs. 


0209 Environmental Aspects 


34975 (GESAMP—44) Report of the twenty-first session, 
London, 18-22 February 1991: Reports and studies, no. 44. 
GESAMP - IMO/FAO/UNESCO/WMO/WHO/IAEAVUN/UNEP Joint 
Group of Experts on the Scientific Aspects of Marine Pollution. 
World Health Organization, Geneva (Switzerland). 1991. 58p. Order 
Number DE94603304. Source: OSTI; NTIS (US Sales Only); INIS. 

The Joint Group of Experts on the Scientific Aspects of Marine 
Pollution (GESAMP) held its twenty-first session at the Headquar- 
ters of the International Maritime Organization (IMO), London, from 
18 to 22 February 1991. Marine pollution is primarily linked to 
coastal development. The most serious problems are those associ- 
ated with inadequately controlled coastal development and 
intensive human settlement of the coastal zone. GESAMP empha- 
sizes the importance of the following problems and issues: State of 
the marine environment; comprehensive framework for the assess- 
ment and regulation of waste disposal in the marine environment; 
information on preparations for the United Nations Conference on 
Environment and Development; review of potentially harmful sub- 
stances: 1. Carcinogenic substances. 2. Mutagenic substances. 3. 
Teratogenic substances. 4. Organochlorine compounds. 5. Oil, and 
other hydrocarbons including used lubricating oils, oil spill 
dispersants and chemicals used in offshore oil exploration and ex- 
ploitation; environmental impacts of coastal aquaculture; global 
change and the air/sea exchange of chemicals; future work pro- 
gramme. 
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0210 Legislation and Regulations 


Refer also to citation(s) 36052 


34976 (DOE/FE/61679-T23) The effects of air pollution reg- 
ulations on the US refining industry: Task 3. ICF Resources, 
Inc., Fairfax, VA (United States). Jun 1989. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO1- 
88FE61679. Order Number DE93041330. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Numerous air pollution regulations affecting petroleum refineries 
recently have been promulgated, have been proposed, or are un- 
der consideration at the federal, state, and local level. As shown in 
Figure ES-1, all of these environmental regulations are intended to 
take effect over the relatively short time period from 1989 through 
1995. In the aggregate these regulatory activities have significant 
implications for the US refining industry and the Nation, including: 
Major investment requirements; changes in industry profitability; 
potential closure of some refineries; and potential changes in crude 
oil or product import dependence. At issue is whether the cumula- 
tive effect of these regulations could so adversely affect the US 
refining industry that US national security would be affected. In ad- 
dition to the regulations outlined in Figure ES-1, President Bush 
recently presented a major new plan to improve the nation’s air 
quality. The aspects of the President's plan that could strongly af- 
fect US refineries are summarized below. 


0230 Properties and Composition 
Refer also to citation(s) 34801, 36548 


34977 (NIPER-678) The thermodynamic properties to 700 
K of naphthalene and 2,7-dimethyinaphthalene. Chirico, R.D.; 
Knipmeyer, S.E.; Nguyen, A.; Steele, W.V. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (United States). 
Aug 1993. 57p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FC22-83FE60149. Order Number 
DE93000160. Source: OSTI; NTIS; GPO Dep. 

Measurements leading to the calculation of the ideal-gas 
thermodynamic properties are reported for naphthalene and 2,7- 
dimethylnaphthalene. Experimental methods included adiabatic 
heat-capacity calorimetry, vibrating-tube densitometry, comparative 
ebulliometry, and differential-scanning calorimetry (d.s.c.). The criti- 
cal temperature and critical density were determined experimentally 
for each compound and the critical pressures were derived from fit- 
ting procedures. Vapor-pressure measurements reported in the 
literature were compared with the results obtained in this research. 
Enthalpies of vaporization and sublimation were derived from the 
experimental measurements and compared with literature results. 
New self-consistent equations for the variation of sublimation pres- 
sure with temperature for naphthalene and 2,7-dimethyinaphthalene 
were derived. Literature values for entropies and enthalpies of the 
liquid phases and energies of combustion were combined with the 
present results to derive entropies, enthalpies, and Gibbs energies 
of formation for the ideal gases for selected temperatures between 
298.15 K and 700 K. The ideal-gas properties for naphthalene 
were compared with values obtained using statistical mechanics 
with various fundamental vibrational frequency assignments 
available in the literature. A scheme to estimate the ideal-gas ther- 
modynamic functions for alkyinaphthalenes was updated. The 
barrier to methyl-group rotation in 2,7-dimethyinaphthalene was 
shown to be of the same order of magnitude as that published for 
toluene. Values for ideal-gas entropies for 2-methylnaphthalene in 
the temperature range 300 K to 700 K were estimated. 


0250 Combustion 


34978 (UCRL-JC—112696) Chemical kinetic mechanism for 
the oxidation of paraffinic hydrocarbons needed for primary 
reference fuels. Westbrook, C.K.; Pitz, W.J. Lawrence Livermore 
National Lab., CA (United States). Mar 1993. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930383-3: Spring meeting of the Western States 
Section of the Combustion Institute, Salt Lake City, UT (United 
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States), 22-23 Mar 1993). Order Number DE93019911. Source: 
OSTI; NTIS; GPO Dep. 

A detailed chemical kinetic reaction mechanism is described 
which simulates the oxidation of the primary reference fuels n- 
heptane and iso-octane. The high temperature subset of these 
mechanisms is identified, and the extensions to deal with low tem- 
perature conditions are also explained. The algorithms used to 
assign reaction rates to elementary steps in the reaction mecha- 
nism are described, and the means of identifying the different 
chemical species and the relevant reactions are outlined. Finally, 
we show how interested kinetic modeling researchers can obtain 
copies of this reaction mechanism. 


03 NATURAL GAS 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 34858, 34874, 34981 


34979 (DOE/ER/61010-T12) Sources of biogenic methane 
to form marine gas hydrates: In situ production or upward mi- 
gration?. Paull, C.K.; Ussler, W. Ill; Borowski, W.S. North Carolina 
Univ., Chapel Hill, NC (United States). [1993]. 27p. Sponsored by 
USDOE, Washington, DC (United States); National Science 
Foundation, Washington, DC (United States). DOE Contract FC03- 
S0ER61010. Order Number DE93040798. Source: OSTI; NTIS; 
GPO Dep. 

Potential sources of biogenic methane in the Carolina Continen- 
tal Rise — Blake Ridge sediments have been examined. Two 
models were used to estimate the potential for biogenic methane 
production: (1) construction of sedimentary organic carbon bud- 
gets, and (2) depth extrapolation of modern microbial production 
rates. While closed-system estimates predict some gas hydrate for- 
mation, it is unlikely that >3% of the sediment volume could be 
filled by hydrate from methane produced in situ. Formation of 
greater amounts requires migration of methane from the underlying 
continental rise sediment prism. Methane may be recycled from be- 
low the base of the gas hydrate stability zone by gas hydrate 
decomposition, upward migration of the methane gas, and recrys- 
tallization of gas hydrate within the overlying stability zone. 
Methane bubbles may also form in the sediment column below the 
depth of gas hydrate stability because the methane saturation con- 
centration of the pore fluids decreases with increasing depth. 
Upward migration of methane bubbles from these deeper sedi- 
ments can add methane to the hydrate stability zone. From these 
models it appears that recycling and upward migration of methane 
is essential in forming significant gas hydrate concentrations. In ad- 
dition, the depth distribution profiles of methane hydrate will differ if 
the majority of the methane has migrated upward rather than hav- 
ing been produced in situ. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 34816, 34897, 34898, 37968 


34980 (BNL—48841, pp. 55-63) Characterization of xanthan 
gum degrading enzymes from a heat-stable, salt-tolerant bac- 
terial consortium. Ahigren, J.A. (National Center for Agricultural 
Utilization Research, Peoria, IL (US)). Brookhaven National Lab.., 
Upton, NY (United States). [1992]. (CONF-920935—: Microbial en- 
hancement of oil recovery: recent advances, Upton, NY (United 
States), 8-11 Sep 1992). In Microbial enhancement of oil recovery: 
Recent advances. 443p. Order Number DE93013169. Source: 
OSTI; NTIS. 

A bacterial consortium resulting from soil enrichment growth on 
xanthan gum has been described (NRRL B-14401) [1,2]. The en- 
zymes involved in the degradation of xanthan gum are functional in 
salt-containing solutions at temperatures up to 65°C. One enzyme, 
xanthan lyase, has been purified and consists of a 33,000 Da. pro- 
tein that specifically removes pyruvated mannose residues from the 
non-reducing end of the side chains of xanthan gum; unsubstituted 
mannose residues are not released. Hydrolysis of the linkage re- 
sults in the formation of an unsaturated glucuronic acid (4,5-ene) 
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terminating the side chain. Removing the pyruvated mannose from 
the side chain of the polysaccharide reduces the viscosity of the 
solution containing the gum, which depends on the degree of pyru- 
vation of the polysaccharide. The purified enzyme was very stable 
at 55°C; above 55°C, stability was aided by the addition of salt (1 
to 2% sodium chloride). At 65°C, the purified enzyme lost activity 
in less than one hour. A second enzyme, xanthan depolymerase, 
cleaves the backbone linkages of the polymer, which significantly 
lowers the solution viscosity. This enzyme also can hydrolyze car- 
boxymethyl cellulose very efficiently. 8 refs., 5 figs., 2 tabs. 


34981 (DOE/FE/61679-T4) Strategies for fundamental and 
exploratory R&D in natural gas extraction. ICF, Inc., Fairfax, VA 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC01-88FE61679. Order Num- 
ber DE93041311. Source: OSTI; NTIS; GPO Dep. 

Natural gas is being increasingly viewed as a key US energy 
source. While gas supplies are sufficient today, there is concern as 
to whether sufficient supplies of affordably priced natural gas exist 
to support its expanded use as an environmentally clean substitute 
for oil, coal or other fuels. One important strategy for expanding 
the volumes of affordable gas supplies is to undertake fundamental 
and exploratory research in gas development, production, and pro- 
cessing. The R&D opportunities have been grouped according to 
the traditional phases of gas development and use, as follows: Ex- 
traction and Development Research Efficient development of gas 
resources will require detailed reservoir diagnosis, more efficient 
well drilling and improved well stimulation. Advanced diagnostic 
tools, more powerful reservoir models, and improved development 
technologies would enable otherwise submarginal gas resources to 
become economically recoverable. Production and Processing Re- 
search: The primary opportunities in gas production and 
processing are in new technologies for the identification and sepa- 
ration of low quality gas and for the restimulation and production of 
abandoned gas fields. This paper examines, in more detail, spe- 
cific high priority R&D topics for the DOE/FE AE&PT program. 


34982 (DOE/MC/11076-3409) Preliminary evaluation of a 
concept using microwave energy to improve an adsorption- 
based, natural gas clean-up process. Grimes, R.W. Western 
Research Inst., Laramie, WY (United States). Dec 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-86MC11076. Order Number DE93011305. Source: 
OSTI; NTIS; GPO Dep. 

This report describes the results of a preliminary evaluation per- 
formed to: (1) determine if microwave energy could be used to 
regenerate a zeolite adsorbent and (2) to evaluate the feasibility of 
using microwave energy to improve the desorption phase of a 
pressure swing adsorption process applied to upgrading natural 
gas (methane) contaminated with nitrogen. Microwave regeneration 
was evaluated by comparing the adsorption characteristics of a ze- 
olite preconditioned by heating under vacuum to the characteristics 
of the same Zeolite after various lengths of exposure to microwave 
energy. The applicability of microwave regeneration to natural gas 
cleanup was evaluated by measuring the rise in adsorbent temper- 
ature resulting from the microwave exposure. Microwave energy 
consumed by heating the adsorbent is not productive and must 
therefore be minimal for a process to be economically viable. 
Exposure of the methane-saturated chabazite for 2 minutes to mi- 
crowave energy effectively regenerated the adsorbent, but resulted 
in a 75°F (42°C) rise in adsorbent temperature. This temperature 
rise indicates that the concept is unacceptable for natural gas pro- 
cessing due to excessive energy consumption. 


34983 (DOE/MC/28080-3379) Ground movements associ- 
ated with gas hydrate production: Final report. Siriwardane, 
H.J.; Kutuk, B. West Virginia Univ., Morgantown, WV (United 
States). Coll. of Engineering. Mar 1992. 67p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG21- 
91MC28080. Order Number DE93000297. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report deals with a study directed towards a modeling effort 
on production related ground movements and subsidence resulting 
from hydrate dissociation. The goal of this research study was to 
evaluate whether there could be subsidence related problems that 





could be an impediment to hydrate production. During the produc- 
tion of gas from a hydrate reservoir, it is expected that porous 
reservoir matrix becomes more compressible which may cause 
reservoir compression (compaction) under the influence of overbur- 
den weight. The overburden deformations can propagate its 
influence upwards causing subsidence near the surface where pro- 
duction equipment will be located. In the present study, the 
reservoir compaction is modeled by using the conventional “stress 
equilibrium” approach. In this approach, the overburden strata 
move under the influence of body force (i.e. self weight) in re- 
sponse to the “cavity” generated by reservoir depletion. The 
present study is expected to provide a “lower bound” solution to 
the subsidence caused by hydrate reservoir depletion. The reser- 
voir compaction anticipated during hydrate production was modeled 
by using the finite element method, which is a powerful computer 
modeling technique. The ground movements at the reservoir roof 
(i.e. reservoir compression) cause additional stresses and distur- 
bance in the overburden strata. In this study, the reservoir 
compaction was modeled by using the conventional “stress equilib- 
rium” approach. In this approach, the overburden strata move 
under the influence of body force (i.e. self weight) in response to 
the “cavity” generated by reservoir depletion. The resulting stresses 
and ground movements were computed by using the finite element 
method. Based on the parameters used in this investigation, the 
maximum ground subsidence could vary anywhere from 0.50 to 
6.50 inches depending on the overburden depth and the size of 
the depleted hydrate reservoir. 


0304 Products and By-Products 


34984 (NEI-NO-365) Electrochemical conversion of 
methane: Materials and reactions. Hildrum, R. Trondheim Univ. 
(Norway). Norges Tekniske Hoegskole. Dec 1992. 174p. Order 
Number DE94702148. Source: OSTI; NTIS. 

Electrochemical conversion of methane have been applied in a 
high temperature reactor in order to selectively produce C2 prod- 
ucts. Three oxides, i.e. doped LiFeO., LaCrO3 and LaMnOz3, have 
been evaluated as fuel anodes by use of electrical methods (four 
point conductivity measurements, Seebeck coefficient determi- 
nation), catalytic measurements (product analyses) and 
electrochemical methods (cyclic voltammetry, current interruption 
technique and impedance spectroscopy). The thesis is divided into 
two parts. The first concentrates on the material aspects of the ox- 
ides, which includes determination of the electrical conductivities, 
the nature of the major charge carriers and the transport mecha- 
nisms as a function of temperature and partial pressure of oxygen. 
One the basis of the chemical stability at reducing atmospheres 
and high temperatures as well as the magnitude of the conductivity 
under these conditions, the oxides were evaluated as candidates 
for further testing. In the second part the oxides were applied as 
catalytic electrode materials on soil oxide electrolyte disks (yttria 
stabilized zirconia) in order to test their ability as anodes in atmo- 
spheres of CHy, CO, Ho and Os in the temperature interval 
ranging from 800 to 900°C. By applying an external potential, the 
anode was polarized to different potentials in the potential region 
-0.9 V to +0.4 V vs the reference electrode. At each applied poten- 
tial the responding current density, product spectra and impedance 
spectra were recorded in order to determine the Cz selectivity and 
oxidation rate as well as the reaction mechanism in methane at- 
mosphere. 169 refs., 86 figs., 8 tabs. 


0306 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34969, 36051 


34985 (DOE/FE/61679-T7) Analysis of the effects of sec- 
tion 29 tax credits on reserve additions and production of gas 
from unconventional resources. ICF Resources, Inc., Fairfax, VA 
(United States). Sep 1990. 108p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC01-88FE61679. Order 
Number DE93041314. Source: OSTI; NTIS; INIS; GPO Dep. 
Federal tax credits for production of natural gas from unconven- 
tional resources can stimulate drilling and reserves additions at a 
relatively low cost to the Treasury. This report presents the results 
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of an analysis of the effects of a proposed extension of the Section 
29 alternative fuels production credit specifically for unconventional 
gas. ICF Resources estimated the net effect of the extension of the 
credit (the difference between development activity expected with 
the extension of the credit and that expected if the credit expires in 
December 1990 as scheduled). The analysis addressed the effect 
of tax credits on project economics and capital formation, drilling 
and reserve additions, production, impact on the US and regional 
economies, and the net public sector costs and incremental rev- 
enues. The analysis was based on explicit modeling of the three 
dominant unconventional gas resources: Tight sands, coalbed 
methane, and Devonian shales. It incorporated the most current 
data on resource size, typical well recoveries and economics, and 
anticipated activity of the major producers. Each resource was 
further disaggregated for analysis based on distinct resource char- 
acteristics, development practices, regional economics, and 
historical development patterns. 


0307 Waste Management 
Refer also to citation(s) 36242 


0308 Environmental Aspects 
Refer also to citation(s) 34983 


0340 Combustion 
Refer also to citation(s) 34821, 34833 


34986 (SGC—006) Ceramic fiber burner: Evaluation of a 
demonstration plant. Brodin, R. (Sydkraft Konsult AB, Malmoe 
(Sweden)); Carlsson, Per. Swedish Gas Technology Center, Mal- 
moe (Sweden). Jan 1993. 33p. (In Swedish). Order Number 
DE94702198. Source: OSTI; NTIS. 

The aim of this project was to demonstrate the fiber burner 
technique and to compare emission and efficiency between a con- 
ventional gas burner and a ceramic fiber burner. (5 appendices) 
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34987 (DOE/CE/15533-T6) High efficiency shale oil recov- 
ery: Final report, January 1, 1992—June 30, 1993. Adams, D.C. 
Energy Recovery Technology, Salt Lake City, UT (United States). 
29 Sep 1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG01-92CE15533. Order Number 
DE94000451. Source: OSTI; NTIS; GPO Dep. 

The Adams Counter-current shale oil recovery process is an im- 
proved retorting technology enabling highly efficient oil recovery 
from oil shale. The high efficiency results primarily from the follow- 
ing facts: it (1) recovers the ash heat to preheat the feed ore; (2) 
burns and uses the coke energy and (3) operates without using hot 
ash recycling as a heat carrier. This latter feature is doubly impor- 
tant, contributing to high oil yield and to the generation of highly 
reactive coke which can be burned below 1000°F, avoiding the en- 
dothermal calcination of the mineral carbonates and helping to 
clean the ash of contaminants. This project demonstrates that oil 
shale can be retorted under the specified conditions and achieve 
the objectives of very high efficiency. The project accomplished the 
following: 51 quartz sand rotary kiln runs provided significant engi- 
neering data. A heat transfer value of 107 Btu/hr/ft®/°F was 
obtained at optimum RPM; eight oil shale samples were obtained 
and preliminary shakedown runs were made. Five of the samples 
were selected for kiln processing and twelve pyrolysis runs were 
made on the five different oil shales;average off recovery was 
109% of Fisher Assay; retorted residue from all five samples was 
oxidized at approximately 1000°F. The ash from these runs was 
oxidized to varying extents, depending on the oil shale and oxidiz- 
ing temperatures. While 1000°F is adequately hot to provide 
process heat from coke combustion for these ores, some Eastern 
oil shales, without mineral carbonates, may be oxidized at higher 
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temperatures, perhaps 100-300 degrees hotter, to obtain a more 
complete oxidation and utilization of the coke. 


34988 (DOE/MC/1 1076-3383) Summary of laboratory simu- 
lation studies of the ROPE™ process. Guffey, F.D.; Holper, P.A.; 
Hunter, D.E. USDOE Morgantown Energy Technology Center, WV 
(United States); University of Wyoming Research Corp., Laramie, 
WY (United States). Western Research Inst. Dec 1991. 79p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FC21-86MC11076. Order Number DE93040036. Source: OSTI; 
NTIS; GPO Dep. 

The Western Research Institute is currently developing a pro- 
cess for the recovery of distillable liquid products from alternate 
fossil fuel sources such as tar sand and oil shale. The fundamental 
processing concept is based on recycling a fraction of the pro- 
duced oil back into the reactor to be mixed with the raw resource. 
This concept is termed the recycle oil pyrolysis and extraction 
(ROPE™) process. The conversion of the alternate resource to a 
liquid fuel is performed in two stages. The first pyrolysis stage is 
performed at moderate temperatures (825-420°C [617—788°F]) in 
the presence of product oil recycle. The second stage is performed 
at higher temperatures (450-540°C [842—1004°F]) in the absence 
of product oil. 


34989 (NIPER-669, pp. 23-35) Cyclic steam-foam injection 
in a carbonate reservoir. Ivory, J. (Alberta Research Council, Ed- 
monton (CA)); Voet, G. van der; Best, D.A.; Isaacs, E.E.; Gunter, 
W.D. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (United States). Jul 1993. (CONF-930217-: Field 
application of foams for oil production, Bakersfield, CA (United 
States), 11-12 Feb 1993). In Field application of foams for oil pro- 
duction symposium: Proceedings. 265p. Order Number 
DE93000154. Source: OSTI; NTIS. 

A single well cyclic steam foam test was performed at well C13 
in the Upper Devonian Grosmont carbonates in Northern Alberta, 
Canada. This well had previously been subjected to eight steam in- 
jection cycles. Being a typical Grosmont producer, bitumen cuts 
after a few weeks’ production were of the order of five percent. 
The primary purpose of the test was to determine if the injection of 
foam in a cyclic process would ultimately improve bitumen recovery 
as a result of steam diversion. The results indicated that foam did 
succeed in diverting steam. Radioactive tracer velocity shot sur- 
veys, pressure buildup and falloff tests, and injectivity pressure 
data all showed that flow patterns close to the wellbore and fluid 
transmissibility in the reservoir were altered by foam injection. Over 
the first 24 days, cumulative bitumen production was significantly 
higher in the foam cycle 9 and the post-foam cycle 10 as com- 
pared to pre-foam cycles 7 and 8. Foam increased the bitumen 
concentration of the produced liquid. This was especially apparent 
in the post-foam cycle 10 where the average bitumen concentration 
in the produced liquid over the first 24 days of production was 
19.7% as compared to 3.6%, 5.9%, and 8.2% in cycles 7, 8, and 
9. Chevron Chaser SD1000 surfactant was used. The active sur- 
factant concentrations in the produced water indicated that 
somewhat less than 25% of the surfactant was lost by (1) adsorp- 
tion on the reservoir rock, (2) absorption into the bitumen, and (3) 
thermal degradation. 11 refs., 16 figs., 2 tabs. 


34990 (UCRL-JC—114129) Chemical kinetics and oil shale 
process design. Burnham, A.K. Lawrence Livermore National 
Lab., CA (United States). Jul 1993. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930776—2: NATO advanced study institute on composition, 
geochemistry and conversion of oil shales, Akcay (Turkey), 18-31 
Jul 1993). Order Number DE93040500. Source: OSTI; NTIS; GPO 
Dep. 

Oil shale processes are reviewed with the goal of showing how 
chemical kinetics influences the design and operation of different 
processes for different types of oil shale. Reaction kinetics are 
presented for organic pyrolysis, carbon combustion, carbonate de- 
composition, and sulfur and nitrogen reactions. 


34991 


(UCRL-JC—114130) Relationship between hydrous 
and ordinary pyrolysis. Burnham, A.K. Lawrence Livermore Na- 
tional Lab., CA (United States). Jun 1993. 19p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930776-1: NATO advanced study institute on 
composition, geochemistry and conversion of oil shales, Akcay 
(Turkey), 18-31 Jul 1993). Order Number DE93040494. Source: 
OSTI; NTIS; GPO Dep. 

Pyrolysis results are reviewed briefly with the intent of drawing 
comparisons between open, high pressure, and hydrous pyrolysis. 
Empirically, the degree of pyrolysis severity to form volatile prod- 
ucts in open pyrolysis is similar to that required to form an expelled 
oil phase in hydrous pyrolysis. The yields of hydrocarbons from 
open pyrolysis are close to those from hydrous pyrolysis, but hy- 
drous pyrolysis tends to assist the separation of hydrocarbons from 
polar materials. Pressure has a small but measurable affect on the 
generation kinetics. 
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34992 (DOE/LC/11084-3412) Modeling of hydrologic condi- 
tions and solute movement in processed oil shale waste 
embankments under simulated climatic conditions: Annual re- 
port, October 1991-September 1992. Turner, J.P.; Reeves, T.L.; 
Skinner, Q.D.; Hasfurther, V. Wyoming Univ., Laramie, WY (United 
States). Environmental Simulation Lab. Nov 1992. 54p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
86LC11084. Order Number DE93011309. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The scope of the original research program and of its continua- 
tion is to study interacting hydrologic, geotechnical, and chemical 
factors affecting the behavior and disposal of combusted processed 
oil shale. The research combines bench-scale testing with large- 
scale testing sufficient to describe commercial-scale embankment 
behavior. The large-scale testing was accomplished by constructing 
five lysimeters, each 7.3x3.0x3.0 m deep, filled with processed oil 
shale that has been retorted and combusted by the Lurgi-Ruhrgas 
(Lurgi) process (Schmalfield 1975). Approximately 400 tons of 
Lurgi processed oil shale waste was provided by Rio Blanco Oil 
Shale Co., Inc. to carry out this study. Three of the lysimeters were 
established at the RBOSC Tract C-a in the Piceance Basin near 
Rifle, Colorado. Two lysimeters were established in the Environ- 
mental Simulation Laboratory (ESL) at UW. The ESL was 
specifically designed and constructed so that a large range of cli- 
matic conditions could be physically applied to the processed oil 
shale which was placed in the lysimeter cells. This report dis- 
cusses and summarizes results from scientific efforts conducted 
between October 1991 and September 1992 for Fiscal Year 1992. 


34993 (DOE/MC/11076-3426) Evaluation of western shale- 
oll residue as an additive to petroleum asphalt for use as a 
pavement crack and joint sealant material. Harnsberger, P.M.; 
Wolf, J.M.; Robertson, R.E. Western Research Inst., Laramie, WY 
(United States). Nov 1992. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FC21-86MC11076. Order 
Number DE93011303. Source: OSTI; NTIS; GPO Dep. 

The objective of this study was to perform a preliminary evalua- 
tion of using a distillation residue from Green River Formation 
(western) shale oil as an additive to a petroleum asphalt for use as 
a crack and joint filler material in portland cement concrete and as- 
phaltic pavements. A commercially available rubberized asphalt 
crack and joint filler material was also tested for comparison. 
ASTM specification tests for sealant materials used in concrete and 
asphalt pavements were performed on the sealant materials. Port- 
land cement concrete briquets prepared with an asphalt material 
sandwiched between two concrete wafers were tested in a stress- 
relaxation experiment to evaluate the relaxation and recovery 
properties of the sealant materials. The results show that the 
shale-oil modified petroleum asphalts and the neat petroleum as- 
phalt do not pass the extension portion of the ASTM test; however, 
there is indication of improvement in the adhesive properties of the 
shale-oil modified asphalts. There is also evidence that the addition 
of shale-oil residue to the petroleum asphalt, especially at the 20% 
level, improves the relaxation and recovery properties compared 
with the petroleum asphalt. 
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34994 (IAEA-TECDOC-711, pp. 111-162) PSA for nuclear 
fuel cycle installations: State of development and experience 
in the Federal Republic of Germany. Wingender, H.J. (NUKEM 
GmbH, Alzenau (Germany)); Leight, R. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9209403-: Technical 
committee meeting on the use of probabilistic safety assessment 
for nuclear installations with large inventory of radioactive material, 
Vienna (Austria), 7-11 Sep 1992). In Use of probabilistic safety 
assessment for nuclear installations with large inventory of radioac- 
tive material: Report of a technical committeee meeting held in 
Vienna 7-11 September 1992. 166p. Order Number DE94600688. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper undertakes to summarise and to document through 
examples the state of development and experience in the FRG 
with respect to probabilistic safety assessment (PSA) for nuclear 
fuel cycle installations. The following items are covered: historical 
overview; methods, tools and results; affecting ambience; current 
situation and work; conclusions and recommendations. 47 refs, 12 
figs, 8 tabs. 


0501 Reserves, Exploration, and Mining 
Refer also to citation(s) 35152, 35333, 36495, 37144, 37201 


34995 (JAEA-R-5561-F) Uranium distribution in Brazilian 
granitic rocks. Identification of uranium provinces: Final report 
for the period 15 May 1989 September 1992. Tassinari, C.G.G. 
(Sao Paulo Univ., SP (Brazil). Inst. de Geociencias). International 
Atomic Energy Agency, Vienna (Austria). Jan 1993. 28p. Order 
Number DE94600837. Source: OSTI; NTIS (US Sales Only); INIS. 
The research characterized and described uranium enriched 
granitoids in Brazil. They occur in a variety of tectonic environ- 
ments and are represented by a variety granite types of distinct 
ages. It may be deduced that in general they have been generated 
by partial melting process of continental crust. However, some of 
them, those with tonality composition, indicate a contribution from 
mantle derived materials, thus suggesting primary uranium enrich- 
ment from the upper mantle. Through this study, the identification 
and characterization of uranium enriched granite or uranium 
provinces in Brazil can be made. This may also help identify areas 
with potential for uranium mineralization although it has been note 
that uranium mineralization in Brazil are not related to the uranium 
enrichment process. In general the U-anomalous granitoids are 
composed of granites with alkaline composition and granite "sensu 
strictu” which comprise mainly of syenites, quartz-syenites and 
biotite-hornblende granites, with ages between 1,800 - 1,300 M.a. 
The U-anomalous belongings to this period present high Sr initial 
ratios values, above 0.706, and high Rb contents. Most of the U- 
enriched granitoids occur within ancient cratonic areas, or within 
Early to Mid-Proterozoic mobile belts, but after their cratonization. 
Generally, these granitoids are related to the border zones of the 
mobile belts or deep crustal discontinuity. Refs, 12 figs, 3 tabs. 


0504 Feed Processing 
Refer also to citation(s) 37331 


34996 (INIS-AR—031, pp. or64) Molecular absorption spec- 
trometric determination of phosphorus in uranium and 
uranium compounds. Crubellati, R.O. (Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina). Dept. de Quimica 
Analitica); Di Santo, N.R.; Gonzalez, G.G. Asociacion Quimica Ar- 
gentina, Buenos Aires (Argentina). 1990. 23p. (in Spanish). 
(CONF-9011336-: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 
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Short communication. ABSORPTION SPECTROSCOPY: AB- 
SORPTION SPECTRA; NUCLEAR FUELS; PHOSPHORUS; 
QUALITATIVE CHEMICAL ANALYSIS; URANIUM; URANIUM 
COMPOUNDS 


34997 (INIS-AR-031, pp. or91) Thermal conditions extrac- 
tion during uranium hexafluoride extraction. Boero, N.L. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Gerencia de Procesos Quimicos); Mattiuzzi, C.D.; Sassone, A.O.; 
Pertossi, F.R.; Yamamoto, D.S.; Celora, J. Asociacion Quimica Ar- 
gentina, Buenos Aires (Argentina). 1990. 23p. (In Spanish). 
(CONF-9011336-: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM HEXAFLUORIDE/thermal anal- 
ysis; URANIUM HEXAFLUORIDE/triple point; FUEL CYCLE; FUEL 
ELEMENTS; PHASE DIAGRAMS; PHASE TRANSFORMATIONS; 
TRANSITION HEAT 


34998 (INIS-AR-031, pp. p803) Influence of washing and 
drying operations on the obtainment of ADU (ammonium diu- 
ranate) via fluoride. Boero, N.L. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Gerencia de Procesos Quimi- 
cos); Mattiuzzi, C.D.; Novara, O.E.; Yorio, D.; Celora, J.; Sassone, 
A.O. Asociacion Quimica Argentina, Buenos Aires (Argentina). 
1990. 23p. (In Spanish). (CONF-9011336-: 19. Latin-American 
congress on chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). 
In Nineteenth Latin-American congress on chemistry: Book of ab- 
stracts. Order Number DE94602762. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ADU/chemical preparation; ADU; DRYING; 
FUEL ELEMENTS; PRECIPITATION; PULVERIZED FUELS; URA- 
NIUM OXIDES U308 
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Refer also to citation(s) 34994, 35006, 35011, 35014, 35053, 
35188, 35307, 36127, 36680 


34999 (CEA-CONF—-11370) The spectroscopy of uranium 
within the "Silva” program. Avril, R. (CEA Centre d’Etudes de 
Saclay, 91 Gif-sur-Yvette (France). Dept. des Procedes 
d’Enrichissement); Petit, A.; Vors, E.; Radwan, J. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Pro- 
cedes d’Enrichissement. 1993. 11p. (CONF-930159-: OE/LASE 
93: International Society for Optical Engineering (SPIE) confer- 
ence, Los Angeles, CA (United States), 13-23 Jan 1993). Order 
Number DE94601178. Source: OSTI; NTIS (US Sales Only); INIS. 

The multistep photoionization of uranium atoms implies to 
choose an irradiation scheme and this choice is only possible if the 
following spectroscopic parameters are known: oscillator strength, 
isotopic shift, hyperfine structure, lifetime, and autoionization 
spectrum. These parameters are measured by two kinds of experi- 
mental set-up: laser induced fluorescence (LIF) and laser induced 
photoionization (LIP) techniques. Only two kinds of experimental 
set-up are needed to measure the spectroscopic parameters re- 
quired to select a photoionization scheme. Autoionization spectrum, 
lifetime, isotopic shift and hyperfine structure do not raise any 
problem. But the measurement of absolute oscillator strengths is 
more difficult to perform either by the saturation or the branching 
ratio methods. With the knowledge of these parameters obtained 
by the two described experimental set-up, it is possible: to choose 
a three step photoionization scheme for isotope separation process 
and to optimize the power of the laser chains needed for industrial 
purpose. 3 refs., 8 figs. 


35000  (CONF-9110117-, pp. 107-114) A probabllistic safety 
analysis of UF, handling at the Portsmouth Gaseous Diffusion 
Plant. Boyd, G.J. (Safety and Reliability Optimization Services 
(SAROS), Inc., Knoxville, TN (US)); Lewis, S.R.; Summitt, R.L. 
Oak Ridge National Lab., TN (United States). [1991]. DOE Con- 
tract AC05-760R00001. From 2. international conference on 
uranium hexafluoride handling; Oak Ridge, TN (United States); 29- 
31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 
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A probabilistic safety study of UF,g handling activities at the 
Portsmouth Gaseous Diffusion Plant has recently been completed. 
The analysis provides a unique perspective on the safety of UF, 
handling activities. The estimated release frequencies provide an 
understanding of current risks, and the examination of individual 
contributors yields a ranking of important plant features and opera- 
tions. Aside from the probabilistic results, however, there is an 
even more important benefit derived from a systematic modeling of 
all operations. The integrated approach employed in the analysis 
allows the interrelationships among the equipment and the required 
operations to be explored in depth. This paper summarizes the 
methods used in the study and provides an overview of some of 
the technical insights that were obtained. Specific areas of possible 
improvement in operations are described. 


35001 (CONF-9110117-, pp. 271-276) Incidents of chemical 
reactions in cell equipment. Baldwin, N.M. (Uranium Enrichment 
Organization, Oak Ridge, TN (US)); Barlow, C.R. Oak Ridge Na- 
tional Lab., TN (United States). [1991]. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 
(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 
Proceedings. 295p. Order Number DE92005283. Source: OSTI; 
NTIS; INIS. 

Strongly exothermic reactions can occur between equipment 
structural components and process gases under certain accident 
conditions in the diffusion enrichment cascades. This paper de- 
scribes the conditions required for initiation of these reactions, and 
describes the range of such reactions experienced over nearly 50 
years of equipment operation in the US uranium enrichment pro- 
gram. Factors are cited which can promote or limit the destructive 
extent of these reactions, and process operations are described 
which are designed to control the reactions to minimize equipment 
damage, downtime, and the possibility of material releases. 


35002 (FRCEA-TH-383) Experimental study of physical 
mechanisms in the post-discharge of a copper vapor laser. 
Chamouard, C. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Procedes d’Enrichissement; Paris-11 
Univ., 91 - Orsay (France). Feb 1993. 321p. (In French). Order 
Number DE94603382. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of uranium enrichment by laser isotope separa- 
tion of the vapor, the copper vapor laser used for optical pumping 
of dye lasers is studied. After a critical analysis of copper vapor 
laser physical models, main processes are evidenced and experi- 
mental results are presented: temperature measurement of the 
wall by optical pyrometry which gives the actual length of the 
active medium, electrical characterization, electron density deter- 
mined from line broadening by Stark effect on Balmer transitions of 
hydrogen. The radial resolution and the time resolution of these 
measurements evidence the delay of vapor ionization, the radial 
profile of electron density and population densities of low levels of 


copper laser transitions, metastable levels, are measured by ab- 
sorption of dye lasers. 


35003 (UCRL-LR-—111984-93-2) Isotope Separation and Ad- 
vanced Manufacturing Technology, ISAM semiannual report, 
October 1992-March 1993: Volume 2, No. 1. Kan, T.; Gunn, K. 
(eds.). Lawrence Livermore National Lab., CA (United 
States). 1993. 41p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040693. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This is the second issue of a semiannual report for the Isotope 
Separation and Advanced Manufacturing (ISAM) Technology 
Program at Lawrence Livermore National Laboratory. Primary ob- 
jectives of the ISAM Program include: The uranium Atomic Vapor 
Laser Isotope Separation (U-AVLIS) process, which is being devel- 
oped and prepared for deployment as an advanced uranium 
enrichment capability. Advanced manufacturing technologies, which 
include industrial laser and electron beam material processing and 
new manufacturing technologies for uranium, plutonium, and other 
strategically important materials in support of DOE and other na- 
tional applications. This report features progress in the ISAM 
Program from October 1992 through March 1993. 
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Refer also to citation(s) 35182, 35184, 35935, 35936, 35937, 
35938, 35939, 35940, 35941, 35942, 35943, 35944, 35945, 35946, 
35947, 35948, 35949, 35950, 35951, 35952, 35953, 35954, 35955, 
35956, 35957, 35958, 35959, 35960, 35961, 35962, 35963, 35964, 
35965, 35966, 35967, 35968, 35969, 35970, 35971, 35975, 36340, 
36344, 36346, 36364, 36392, 36401, 36487, 36507, 36572, 36622 


35004 (HDC—2529) Review and recommendations concern- 
ing the location of proposed additional separation plant East 
versus West Areas. Hanford Works, Richland, WA (United 
States). 14 Mar 1952. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93040479. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

It is the purpose of this report to: Review the factors which 
should be considered in selecting either the 200 West Area or the 
200 East Area of Hanford Works as the site for a proposed sepa- 
rations facility, particularly from the standpoint of economics, 
operating convenience, and assurance of continuity of production, 
and make recommendations as to the location of the proposed fa- 
cility. 


35005 (HW-44305) Task | specifications for Purex feed. 
Browne, W.G. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 16 Jul 1956. 2p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93040780. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication CHEMICAL FEEDSTOCKS/specifications; 
PUREX PROCESS; SPECIFICATIONS; PLUTONIUM; SOLU- 
TIONS; URANIUM; NITRIC ACID; IRON; CONCENTRATION 
RATIO; RADIATION DOSES 


35006 (HW-46138) Processing E-metal in the 200 Areas. 
Platt, A.M.; Tomlinson, R.E. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 19 Oct 1956. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93040783. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses current plans of the Irradiation Processing 
Department which call for the inauguration of an E-metal (0.94% 
U-235) replacement program for the C-metal columns now in reac- 
tor use. Other reactor planning is considering the use of E-metal 
for E-N (lithium) nd E-Co (cobalt) loadings, compensation for reac- 
tor biological shields, and for the improved production reactor 
(IPR). Activation of any of these plans will be dependent on results 
of the test programs and A.E.C. policy decisions. The quantity of 
E-metal that might require separation processing is estimated and 
an economic analysis is provided, 


35007 (HW-47011) Replacement plutonium concentration 
equipment — Purex definition of scope. LaRiviere, J.R.; Zahn, 
L.L. Hanford Atomic Products Operation, Richland, WA (United 
States). 30 Nov 1956. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO06-76RL01830. Order Number 
DE93041000. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication SEPARATION EQUIPMENT/design; 
SEPARATION EQUIPMENT/procurement; HAPO; DESIGN; PRO- 
CUREMENT; PLUTONIUM; PRODUCTION; PUREX PROCESS; 
ENGINEERING DRAWINGS 


35008 (HW-47889) Purex Phase Il proposed flowsheet. 
Swift, W.H.; Irish, E.R. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 1 Feb 1957. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93040981. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The excellent decontamination performance of the present Purex 
organic-continuous 2D Column has given impetus to the concept of 
a two cycle Purex Plant. It is now believed that installation of an 
organic-continuous HA Column plus certain flow sheet improve- 
ments, will put the two cycle process well within our grasp. The 
increased capacity, flexibility, and lower unit costs furnish the in- 
centive for an early Phase Il conversion. This study flowsheet has 
been prepared for comment, preliminary equipment design studies, 





and to point out areas requiring further laboratory and cold semi- 
works testing. 


35009 (HW-50209) Engineering study Purex two-cycle 
conversion. Carpenter, G.K.; LaRiviere, J.R.; Michels, L.R. Han- 
ford Atomic Products Operation, Richland, WA (United States). 23 
Mar 1957. 26p. Sponsored by USDQE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93040983. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Adoption of a two-cycle solvent extraction process at Purex, in 
place of the present three-cycle process, offers great potentialities 
for reduction of manufacturing costs, improved product and by 
product recovery and increased capacity. This report deals with the 
engineering feasibility of converting Purex for two-cycle operation. 


35010 (HW-60430) Losses associated with the interim pu- 
rification processing of neptunium. Harmon, K.M. General 
Electric Co., Richland, WA (United States). Hanford Atomic Prod- 
ucts Operation. 19 May 1959. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93041339. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report discusses the interim program for the production of 
neptunium oxide at HAPO which applies the following processing 
steps: isolation of neptunium from the Purex process streams, 
using Purex flow sheets specially adapted for this purpose; purifi- 
cation of the neptunium nitrate by an ion exchange process carried 
out in one of the Redox laboratory (222-S) multi-curie cells; and 
precipitation of neptunium oxalate and conversion of the oxalate to 
oxide in laboratory-type equipment. The process, being still in the 
developmental stages, is as yet subject to extreme fluctuations, 
both conditions and results. 


35011 (HW-60892-RD) Special study separations consider- 


ations. Tomlinson, R.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 18 Oct 1955. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract ACO6-76RL01830. Order Number DE93040787. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

One of the potential operating plans considered at HAPO in- 
volved the irradiation of an E—N loading for simultaneous plutonium 
and tritium manufacture. The conditions of the study required that 
the “25” content of the E slugs be the maximum compatible with 
their recovery in existing or slightly modified separations facilities. 
This memorandum reviews the status of knowledge and best 
guesses concerning this operating scheme. 


35012 (HW-69517) Purex Plant birch isolation run, April 
1961. Geier, R.G.; Rathvon, H.C. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 20 Jun 
1961. 1ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93040790. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Interest in neptunium recovery became active in early 1958. At 
this time neptunium chemistry was sketchy, the path of neptunium 
through the Purex Plant was not clearly defined nor were the ef- 
fects of operating variables on the path. An intense research and 
development program carried out in Hanford Laboratories Opera- 
tion, research and Engineering Operation (CPD), and Purex 
Operation led to the first recovery attempt in June 1958. Continu- 
ing efforts on flowsheet improvement resulted in further neptunium 
recovery from Purex. In April 1961 a routine neptunium isolation 
run was undertaken. During the course of this run approximately 
75 per cent of the accumulated neptunium was lost to the high 
level waste storage tanks. It is the purpose of this report to docu- 
ment the facts surrounding this occurrence. 


35013 (HW-79665) Preliminary study of multiple fuel pro- 
cessing at the Purex Plant. Kendall, J.B.; Lambert, R.W.; 
Nielson, S.M. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 26 Nov 1963. 28p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93040793. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Processing of multiple types of irradiated fuel elements in Purex 
has been proposed to the Atomic Energy Commission as a means 
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of realizing significant savings in overall CPD operating costs for 
weapons programs and permitting release of the Redox plant for 
non-weapons programs. The process and equipment requirements 
for implementing a multipurpose operations program have been un- 
der study in both plant and laboratory programs for processing 
slightly enriched Zircalloy-clad uranium metal fuels and plutonium- 
aluminum metal alloy fuels. The purpose of this document is to 
present the results of a preliminary engineering study on the pro- 
cessing of irradiated NPR, E-Metal, D-Metal, and normal uranium 
fuels and PRIR and Pu-240 plutonium-aluminum alloy fuels and to 
provide process flowsheets as the basis for scope design of a 
project for increasing processing flexibility at Purex. 


35014 (HW-84317) Separations capability. Harmon, M.K. 
General Electric Co., Richiand, WA (United States). Hanford 
Atomic Products Operation. 8 Oct 1964. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93040794. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report provides the responses to questions concerning 
chemical processing capability under various reactor loadings and 
production programs. 


35015 (LA-—12368-MS) The potential of die casting for the 
production of near net shape uranium parts. Robertson, E. (US 
Air Force Academy, Colorado Springs, CO (United States)). Los 
Alamos National Lab., NM (United States). Sep 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE93019685. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report provides a detailed summary of a literature survey on 
the near net shape die casting process. Die casting is one of the 
near net shape casting technologies which could potentially satisfy 
the requirements of the LANL program titled Near Net Shape Cast- 
ing of Uranium for Reduced Environmental, Safety and Health 
Impact. In this report, the die casting process is reviewed and an 
assessment of the ability to achieve the near net shape and waste 
minimization goals of the LANL program is made. It is concluded 
that while it has been demonstrated that uranium can be die cast 
into near net shapes, the die casting process is very complex and 
potentially costly from a design and capital equipment perspective. 
Also, it is questionable whether there would be a significant waste 
minimization generated by die casting when compared to that of 
other near net shape casting processes. 


35016 (LA-UR-93-3080) Accelerator transmutation studies 
at Los Alamos with LAHET, MCNP, and CINDER’90. Wilson, 
W.B. (and others); England, T.R.; Arthur, E.D. Los Alamos National 
Lab., NM (United States). [1993]. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930168-9: Simulating accelerator radiation environments 
workshop, Santa Fe, NM (United States), 11-15 Jan 1993). Order 
Number DE93040136. Source: OSTI; NTIS; INIS; GPO Dep. 
Versions of the CINDER code have been used over three 
decades for determination of reactor fuel inventories and aggregate 
neutron absorption and radioactive decay properties. The CIN- 
DER’90 code, an evolving version which requires no predetermined 
nuclide chain structure, is suitable for a wider range of transmuta- 
tion problems including those treated with older versions. In recent 
accelerator transmutation studies, the CINDER’90 code has been 
linked with the LAHET Code System (LCS) and, for high-energy 
calculations, with SUPERHET. A description of the nature of these 
linked calculational tools is given; data requirements for the 
transmutation studies are described; and, examples of linked calcu- 
lations are described for some interesting accelerator applications. 


35017 (SR/H-636) Project 8980, Savannah River Plant, 
Separations Area, Building 221-H, Bucket storage rack. Farrow, 
W.H. Jr. Du Pont de Nemours (E.I.) and Co., Wilmington, DE 
(United States). Explosives Dept. 17 Jan 1956. 1p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
76SR00001. Order Number DE94001025. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This memorandum discusses the request for additional bucket 
storage capacity for Building 221-H to maintain operating flexibility 
at higher throughput rates. 
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0508 Spent Fuels Reprocessing 
Refer also to citation(s) 35009, 35187, 35279, 35820, 36518 


35018 (ANL/CMT/CP-78475) Continuous extraction of 
molten chloride salts with liquid cadmium alloys. Chow, L.S.; 
Basco, J.K.; Ackerman, J.P.; Johnson, T.R. Argonne National Lab., 
IL (United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930913-30: Global '93: future nuclear systems - emerging fuel 
cycles and waste disposal options, Seattle, WA (United States), 
12-17 Sep 1993). Order Number DE93019764. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A pyrochemical method is being developed at Argonne National 
Laboratory (ANL) to provide contnuous multistage extractions be- 
tween molten chloride salts and liquid cadmium alloys at 500°C. 
The extraction method will be used to recover transuranic (TRU) 
elements from the process salt in the electroretiner used in the py- 
rochemical reprocessing of spent fuel from the Integral Fast 
Reactor (IFR). The IFR is one of the Department of Energy's ad- 
vanced power reactor concepts. The recovered TRU elements are 
returned to the electrorefiner. The extracted salt undergoes further 
processing to remove rare earths and other fission products so that 
most of the purified salt can also be returned to the electrorefiner, 
thereby extending the useful life of the process salt many times. 


35019 (ANL/CMT/CP-—78476) Plant-scale anodic dissolution 
of unirradiated IFR fuel pins. Gay, E.C.; Tomezuk, Z.; Miller, 
W.E. Argonne National Lab., IL (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930913-39: Global '93: future nuclear 
systems - emerging fuel cycles and waste disposal options, Seat- 
tle, WA (United States), 12-17 Sep 1993). Order Number 


DE93040236. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses anodic dissolution which is a major opera- 
tion in the pyrometallurgical process for recycling spent metal fuels 
from the Integral Fast Reactor (IFR), an advanced reactor design 


developed at Argonne National Laboratory. This process involves 
electrorefining the heavy metals (uranium and plutonium) from 
chopped, steel-clad fuel segments. The heavy metals are electro- 
transported from anodic dissolution baskets to solid and liquid 
cathodes in a molten salt electrolyte (LICI-KCl) at 500°C. Uranium 
is recovered on a solid cathode mandrel, while a uranium- 
plutonium mixture is recovered in a liquid cadmium cathode. The 
anode configuration consists of four baskets mounted on an anode 
shaft. These baskets provide parallel circuits in the electrolyte and 
salt flow through the chopped fuelbed as the baskets are rotated. 
The baskets for the engineering-scale tests were sized to contain 
up to 2.5 kg of heavy metal. Anodic dissolution of 10 kg batches of 


chopped, steel-clad simulated tuel (U-10% Zr and U-Zr-Fs alloy) 
was demonstrated. 


35020 (ANL/CMT/CP-78665) Tests of prototype salt strip- 
per system for IFR fuel cycle. Carls, E.L. (Argonne National Lab., 
IL (United States)); Blaskovitz, R.J.; Johnson, T.R.; Ogata, T. Ar- 
gonne National Lab., IL (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930913-32: Global '93: future nuclear systems - 
emerging fuel cycles and waste disposal options, Seattle, WA 
(United States), 12-17 Sep 1993). Order Number DE93040226. 
Source: OSTI; NTIS; INIS; GPO Dep. 

One of the waste treatment steps for the on-site reprocessing of 
spent fuel from the Integral Fast Reactor fuel cycles is stripping of 
the electrolyte salt used in the electrorefining process. This involves 
the chemical reduction of the actinides and rare earth chlorides 
forming metals which then dissolve in a cadmium pool. To develop 
the equipment for this step, a prototype salt stripper system has 
been installed in an engineering scale argon-filled glovebox. Pump- 
ing trails were successful in transferring 90 kg of LiCI-KCI salt 
containing uranium and rare earth metal chlorides at 500°C from 
an electrorefiner to the stripper vessel at a pumping rate of about 5 
L/min. The freeze seal solder connectors which were used to join 
sections of the pump and transfer line performed well. Stripping 
tests have commenced employing an inverted cup charging device 
to introduce a Cd-15 wt % Li alloy reductant to the stripper vessel. 
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35021 (ANL/CMT/CP-—78666) New high-level waste manage- 
ment technology for IFR pyroprocessing wastes. Ackerman, 
J.P.; Johnson, T.R. Argonne National Lab., IL (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-930913-31: Global ’93: 
future nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE93019769. Source: OSTI; NTIS; INIS; GPO Dep. 

The pyrochemical electrorefining process for recovery of ac- 
tinides in spent fuel from the Integral Fast Reactor accumulates 
fission product wastes as chlorides dissolved in molten LiCI-KCI 
and as metals, some of which are in molten cadmium. Pyrochemi- 
cal processes are being developed to recover uranium and 
transuranium elements for return to the reactor, and to separate 
and immobilize fission products in suitable waste forms. Solvent 
cadmium is recycled within the process. Electrolyte salt is treated 
in a series of salt/cadmium extraction steps; it is also returned to 
the process. Salt-borne fission products are concentrated on a zeo- 
lite bed that is converted to a stable, leach-resistant mineral. Rare 
earth fission products from the salt, noble metal fission products, 
and cladding hulls are dispersed in a metal matrix. 


35022 (ANL/FC/CP-78576) Small-scale irradiated fuel elec- 
trorefining. Benedict, R.W.; Krsul, J.R.; Mariani, R.D.; Park, K.; 
Teske, G.M. Argonne National Lab., Idaho Falls, ID (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. (CONF-930913-37: Global '93: 
future nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE93040241. Source: OSTI; INIS; NTIS; GPO Dep. 

In support of the metallic fuel cycle development for the Integral 
Fast Reactor (IFR), a small scale electrorefiner was built and oper- 
ated in the Hot Fuel Examination Facility (HFEF) at Argonne 
National Laboratory-West. The initial purpose of this apparatus was 
to test the single segment dissolution of irradiated metallic fuel via 
either direct dissolution in cadmium or anodic dissolution. These 
tests showed that 99.95% of the uranium and 99.99% of the pluto- 
nium was dissolved and separated from the fuel cladding material. 
The fate of various fission products was also measured. After the 
dissolution experiments, the apparatus was upgraded to stady fis- 
sion product behavior during uranium electrotransport. Preliminary 
decontamination factors were estimated for different fission prod- 
ucts under different processing conditions. Later modifications have 
added the following capabilities: Dissolution of multiple fuel seg- 
ments simultaneously, electrotransport to a solid cathode or liquid 
cathode and actinide recovery with a chemical reduction crucible. 
These capabilities have been tested with unirradiated uranium- 
zirconium fuel and will support the Fuel Cycle Demonstration 
program. 


35023 (ANL/FC/CP-79115) Criticality safety evaluation of 
the fuel cycle facility electrorefiner. Lell, R.M.; Mariani, R.D.; Fu- 
jita, E.K.; Benedict, R.W.; Turski, R.B. Argonne National Lab., IL 
(United States). [1993]. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930907-10: ANS topical meeting on physics and methods in 
criticality safety, Nashville, TN (United States), 19-23 Sep 1993). 
Order Number DE93040233. Source: OSTI; NTIS; INIS; GPO Dep. 

The integral Fast Reactor (IFR) being developed by Argonne Na- 
tional Laboratory (ANL) combines the advantages of metal-fueled, 
liquid-metal cooled reactors and a closed-loop fuel cycle. Some of 
the primary advantages are passive safety for the reactor and 
resistance to diversion for the heavy metal in the fuel cycle. in ad- 
dition, the IFR pyroprocess recycles all the long-lived actinide 
activation products for casting into new fuel pins so that they may 
be burned in the reactor. A key component in the Fuel Cycle Facil- 
ity (FCF) recycling process is the electrorefiner (ER) in which the 
actinides are separated from the fission products. In the process, 
the metal fuel is electrochemically dissolved into a_high- 
temperature molten salt, and electrorefined uranium or uranium/ 
plutonium products are deposited at cathodes. This report ad- 
dresses the new and innovative aspects of the criticality analysis 
ensuing from processing metallic fuel, rather than metal oxide fuel, 
and from processing the spent fuel in batch operations. in particu- 
lar, the criticality analysis employed a mechanistic approach as 





opposed to a probabilistic one. A probabilistic approach was un- 
suitable because of a lack of operational experience with some of 
the processes, rendering the estimation of accident event risk 
factors difficult. The criticality analysis also incorporated the uncer- 
tainties in heavy metal content attending the process items by 
defining normal operations envelopes (NOES) for key process 
parameters. The goal was to show that reasonable process uncer- 
tainties would be demonstrably safe toward criticality for continuous 
batch operations provided the key process parameters stayed 
within their NOES. Consequently the NOEs became the point of 
departure for accident events in the criticality analysis. 


35024 (ANL/RE/CP-—79630) Safety analysis of IFR fuel 
processing in the Argonne National Laboratory Fuel Cycle Fa- 
cility. Charak, | (Argonne National Lab., IL (United States)); 
Pedersen, D.R.; Forrester, R.J.; Phipps, R.D. Argonne National 
Lab., IL (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930913-41: Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options, Seattle, WA (United 
States), 12-17 Sep 1993). Order Number DE93040234. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Integral Fast Reactor (IFR) concept developed by Argonne 
National Laboratory (ANL) includes on-site processing and recy- 
cling of discharged core and blanket fuel materials. The process is 
being demonstrated in the Fuel Cycle Facility (FCF) at ANL’s Idaho 
site. This paper describes the safety analyses that were performed 
in support of the FCF program; the resulting safety analysis report 
was the vehicle used to secure authorization to operate the facility 
and carry out the program, which is now under way. This work also 
provided some insights into safety-related issues of a commercial 
IFR fuel processing facility. These are also discussed. 


35025 (CEA-CONF-11369) Dynamic simulation of extrac- 
tion operations. Applications in nuclear fuel reprocessing. 
Dinh, B.; Mauborgne, B.; Baron, P. CEA Centre d’Etudes de la 
Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes de 
Retraitement. 1992. 6p. (CONF-9210370—-: ESCAPE-2: 2. Euro- 
pean symposium on computer aided process engineering, 
Toulouse (France), 5-7 Oct 1992). Order Number DE94602011. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In the different phases of the ‘life cycle’ of an industrial installa- 
tion, the availability of reliable simulation models, qualified on a 
significant experimental basis, procures decisive advantages, 
especially in the area of nuclear fuel reprocessing, where high per- 
formance must be reconciled with stringent safety considerations. 
Their ability to simulate the dynamics of extraction operations 
makes them outstanding tools for the design and operation of a 
new production unit. They allow the optimization of the facility flow 
sheet, the detailed analysis of its operation in steady and unsteady 
state conditions, and accordingly help to ensure that the 
performance requirements are adequately met. Another field of ap- 
plication is the design of tools to aid control based on cognitive 
models. A tool for the automatic calculation of operating flow 
charts, a training simulator, and a diagnosis aid system are dis- 
cussed here. 


35026 (CEA-CONF—-11418) Actinides solvent extraction re- 
search. Musikas, C.; Cuillerdier, C.; Condamines, N. CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1990. 2p. (CONF-9004265-: 20. ac- 
tinides meeting, Prague (Czechoslovakia), 17-20 Apr 1990). Order 
Number DE94602944. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ACTINIDES/solvent extraction; SPENT 
FUELS/reprocessing; ACTINIDES; AMIDES; DECONTAMINATION; 
RADIOACTIVE WASTES; REPROCESSING 


35027 (CEA-CONF—-11420) Technical and _ technological 
evolution of reprocessing processes. Boullis, B. (CEA Centre 
d'Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement); Lamarque, G.; Lucas, P.; Miquel, P.; 
Perot, J.P. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement. 1991. 2p. (in 
French). (CONF-9110517—: Meeting on nuclear instrumentation of 
reprocessing plants, The Hague (Netherlands), 23-24 Oct 1991). 
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Order Number DE94602945. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. PUREX PROCESS/forecasting; FORE- 
CASTING; RADIOACTIVE WASTES 


35028 (CEA-CONF—11421) Prospects for on-line analysis. 
Lamarque, G. (CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de Retraitement); Mus, G.; 
Chabert, J. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement. 1991. 2p. (in 
French). (CONF-9110517-—: Meeting on nuclear instrumentation of 
reprocessing plants, The Hague (Netherlands), 23-24 Oct 1991). 
Order Number DE94602946. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FUEL REPROCESSING PLANTS/on-line 
measurement systems; OPTIMIZATION 


35029 (CEA-CONF-11455) Conformational analysis of 
monoamides complexed with plutonium nitrate in organic 
phase. Berthon, C. (CEA Centre d’Etudes de la Vallee du Rhone, 
30 - Marcoule (France). Dept. des Procedes de Retraitement); 
Chachaty, C. CEA Centre d’Etudes de la Vallee du Rhone, 30 - 
Marcoule (France). Dept. des Procedes de Retraitement. 1993. 
13p. (CONF-9304213—: Actinides meeting, Buehl (Germany), 20- 
23 Apr 1993). Order Number DE94602947. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Pu(lV) is extracted from nitric acid aqueous solutions by N,N- 
dialkylamides but lanthanides (Ill) are not. Three monoamides 
are examined: N,N -bis(2-ethylhexyl)- butanamide, N,N 
-bis(2-ethylhexyl)-2methyl-propanamide and N,N -bis(2-ethylhexyl)- 
3,3dimethyl butanamide. Stoichiometry of the complex is 
determined by the organic phase saturation method. Steric hin- 
drance of alkyl chains is pointed out. Conformation is determined 
by NMR study of 'SC. The oxygen-metal distance (which agree 
with IR results) and the angle values may explain the difference in 
extracting power for Ac and Ln complexes. 


35030 (CONF-930913-24) Use of noise analysis methods 
in process monitoring of future fuel cycles. Mihalczo, J.T. Oak 
Ridge National Lab., TN (United States). [1993]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seattle, WA (United 
States); 12-17 Sep 1993. Order Number DE93018725. Source: 
OSTI; NTIS; GPO Dep. 

The *52Cf-source-driven noise analysis method has been used in 
measurements for subcritical configurations of fissile systems for a 
variety of applications including a dynamic measurement that was 
the first step in applying this method to monitor fuel in a future re- 
processing plant These measurements showed that this method 
has potential to monitor many dynamic situations in processing 
plants such as in a continuous dissolver or batch dissolvers either 
to obtain the neutron multiplication factor k or to be used as a 
signature to verify that various processes are occurring in a repeat- 
able or bounded way. This verification of normal operation would 
be by comparing noise analysis signatures for the process with ref- 
erence signatures. Abnormal operation could be ascertained if the 
signature deviates by some specified amount from the reference 
signatures from normal operation. The deviations from normal 
could be specified by measurement or by Monte Carlo neutron 
transport theory methods directly calculating the measured param- 
eters for the processing plant applications. 


35031 (HW-41229-RD) Nitric acid utilization in Hanford 
separations plant. Ludiow, J.O. General Electric Co., Richland, 
WA (United States). Hanford Atomic Products Operation. 1 Feb 
1956. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93041257. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This document, dated February 1, 1956, presents the results of 
a study made to ascertain the most desirable method, both from 
an economical and operational consideration, of utilizing the acid 
recovered in the 224-U Building at HAPO. 


35032 (HW-45558) Interim operation of the Purex 241-A 
Waste Tank Farm Condensate Disposal Facility. Michels, L.R. 
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Hanford Atomic Products Operation, Richland, WA (United States). 
14 Sep 1956. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93040982. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This letter presents recommendations for the interim operation of 
the Purex 241-A Waste Tank Farm Condensate Disposal Facility 
and outlines briefly the status of design studies either progress or 
to be initiated in the near future to overcome its shortcomings. 


35033 (HW-46384) Purex Plant L Cell Plutonium concen- 
tration flowsheet. Hanford Atomic Products Operation, Richland, 
WA (United States). 30 Oct 1956. 2p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93040999. Source: OST!; NTIS (US Sales Only); 
GPO Dep. 

This document is a copy of a memo dated October 30, 1956 
Since the start-up of the Purex Plant, numerous process and 
equipment difficulties have been encountered in the concentration 
of plutonium in the L Cell Package. A summary of these problems 
and their resolutions was being documented by the Purex Technol- 
ogy Operation. One of the proposed remedial measures for 
improving on the present plutonium concentration equipment in the 
Purex Plant was to install new equipment constructed of more 
corrosion resistant materials and of a design simplified for contact 
maintenance 


35034 (HW-47033) Purex Plant L Cell Plutonium concen- 
tration flowsheet revision. Irish, E.R.; Swift, W.H. Hanford Atomic 
Products Operation, Richland, WA (United States). 30 Nov 1956. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93041001. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The reference letter documented the plutonium concentration 
flowsheet in use at that time and proposed that this flowsheet be 
used for the scope design basis of replacement equipment. A 
study of the application of the reference flowsheet to the proposed 
remote package design (1) indicated that attainment of a plant 
capacity factor of four would be doubtful. This letter outlines a flow- 
sheet reconciling process and equipment limitations and capable of 
a capacity factor of four 


35035 (HW-48904) Proposed Purex Phase II expansion 
program. Michels, L.R. Hanford Atomic Products Operation, Rich- 
land, WA (United States). 8 Mar 1957. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
Order Number DE93040979. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This letter dated March 8, 1957 summarizes the results of pre- 
liminary studies on the stepwise expansion of Purex facilities to the 
ultimate rate of 4.0 capacity factor, using a two-cycle flow-sheet. 
Briefly, it was suggested that Purex be expanded to the intermedi- 
ate capacity of 3.5 capacity factor using available FY-1958 funds 
insofar as possible; decision to expand Purex to 4.0 capacity factor, 
could have been deferred for subsequent budgetary consideration. 


35036 (HW-51002) Continuous dissolution of uranium fuel 
elements in a tower dissolver. Evans, T.F. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
18 Jun 1957. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE94000421. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A continuous process for the dissolution of irradiated fuel ele- 
ments is a potential means of solving criticality limitations in the 
dissolution of enriched uranium slugs and of achieving higher 
dissolver capacity in the Redox and Purex Plants. This report sum- 
marizes development studies aimed at determination of dissolution 
rates, effluent compositions, and effects of changes in operating 
conditions on mercury-catalyzed dissolution in a tower-type unit. 


35037 


(HW-71990) Process summary of Purex Plant Oper- 
ation January 1962—December 1962. Judson, B.F.; Rathvon, 
H.C. General Electric Co., Richland, WA (United States). Hanford 
Atomic Products Operation. 11 Jan 1962. 252p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93040795. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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This report describes Purex Plant operations at Hanford for Jan- 
uary 1962—December 1962. Solvent extraction and ion exchange 
processes and data are discussed. 


35038 (IAEA-TECDOC-711, pp. 41-48) PSA application 
study to a model reprocessing pliant. Nojiri, |. (Power Reactor 
and Nuciear Fuel Development Corp., Tokai, Ibaraki (Japan). 
Health and Safety Div.); Narita, O. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9209403—: Technical 
committee meeting on the use of probabilistic safety assessment 
for nuclear installations with large inventory of radioactive material, 
Vienna (Austria), 7-11 Sep 1992). In Use of probabilistic safety 
assessment for nuclear installations with large inventory of radioac- 
tive material: Report of a technical committeee meeting held in 
Vienna 7-11 September 1992. 166p. Order Number DE94600688. 
Source: OSTI; NTIS (US Sales Only); INIS. 

PSA methodology is applied to a model reprocessing plant as a 
case study. Assumed model plant has about threefold capacity of 
the Tokai Reprocessing Plant (TRP) and the similar process fea- 
tures to TRP. The dissolution process and the first extraction cycle 
are described as system model to assess the typical accidents in 
reprocessing plants. The frequency of accidents on each process 
is quantified by the Fault Tree Analysis (FTA). Further, using the 
Release Tree Method (RTM), the radioactive release risk of the 
dissolution process is calculated. (author). 7 refs. 


35039 (IAEA-TECDOC—711, pp. 79-88) An application of the 
ALARP principle to the removal of carbon-14 arisings from the 
THORP process and its encapsulation and storage. Sheppard, 
G.T. (British Nuclear Fuels pic, Warrington (United Kingdom)); Tay- 
lor, J.B. International Atomic Energy Agency, Vienna (Austria). Jun 
1993. (CONF-9209403-: Technical committee meeting on the use 
of probabilistic safety assessment for nuclear installations with 
large inventory of radioactive material, Vienna (Austria), 7-11 Sep 
1992). In Use of probabilistic safety assessment for nuclear instal- 
lations with large inventory of radioactive material: Report of a 
technical committeee meeting held in Vienna 7-11 September 
1992. 166p. Order Number DE94600688. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The Thermal Oxide Reprocessing Plant at Sellafield has a treat- 
ment plant to remove most of the carbon-14 from liquid effluent 
arising from dissolver off-gas caustic scrubbing. Removal is by a 
solid precipitation then encapsulation for long term storage. The 
application of the ALARP principle, using cost-benefit analysis, is 
demonstrated as one of the techniques that can be used to reach 
the decision to invest in the treatment plant. (author). 6 refs, 1 fig., 
3 tabs. 


35040 (lAEA-TECDOC—711, pp. 95-107) Application of the 
probabilistic approach to the UP3-A reprocessing piant. 
Mercier, J.P. (CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). inst. de Protection et de Surete Nucleaire); Bonneval, F.; 
Weber, M. International Atomic Energy Agency, Vienna (Austria). 
Jun 1993. (CONF-9209403-—: Technical committee meeting on the 
use of probabilistic safety assessment for nuclear installations with 
large inventory of radioactive material, Vienna (Austria), 7-11 Sep 
1992). In Use of probabilistic safety assessment for nuclear instal- 
lations with large inventory of radioactive material: Report of a 
technical committeee meeting held in Vienna 7-11 September 
1992. 166p. Order Number DE94600688. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the UP3-A design studies, three complementary approaches 
were used: observance of regulations, and good practice; review 
of experience feedback; the correlation of probabilities and conse- 
quences making use of an acceptability graph. The latter approach 
was considered by the safety authorities to be an acceptable prac- 
tice where the probability calculations were sufficiently accurate. 
Examples of its application are presented. (author). 5 figs. 


35041 (INIS-AR-033) Reductive precipitation of uranium 
(VI). Lecinana Blanchard, A.A.; Regazzoni, A.E.; Blesa, M.A. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. 
de Quimica de Reactores. 1993. 2p. (In Spanish). (CONF- 
9304214—: 8. Argentine congress on physico-chemistry, Mar del 
Plata (Argentina), 19-22 Apr 1993). Order Number DE94602948. 
Source: OSTI; NTIS (US Sales Only); INIS. 





Pre-conference paper. 

Short communication. URANIUM OXIDES/precipitation; URA- 
NIUM OXIDES/radioactive wastes; DISSOLUTION; GLUCOSE; 
OXIDATION; RADIOACTIVE WASTE DISPOSAL; REACTION 
KINETICS; REDUCING AGENTS; REDUCTION; URANIUM; PRE- 
CIPITATION 


35042 (JAERI-M—93-095) Distribution equilibrium of nitrous 
acid in reprocessing solution. Hotoku, Shinobu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Kihara, Takehiro; Uchiyama, Gunzo; Fujine, Sachio; 
Maeda, Mitsuru. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1993. 27p. (In Japanese). Order Number 
DE94701202. Source: OSTI; NTIS; INIS. 

The distribution coefficient of nitrous acid (HNO2) has been mea- 
sured under PUREX conditions with the parameters of HNO3, TBP 
and uranium concentrations. FIA (Flow Injection Analysis) was ap- 
plied to the measurement of HNOz2 concentration to simplify the 
operation and to shorten the required analysis time. That enables 
us to avoid the decomposition of HNOz in sample solution. The fol- 
lowing results are obtained. The distribution coefficient of HNO2 in 
30%TBP/normal dodecane(nDD)-HNO3 has the maximum value of 
about 35 at 0.1moi/] HNOs, is proportional to TBP concentration in 
organic phase, and is inversely proportional to uranium concentra- 
tion in 30%TBP/nDD at 3mol/l HNO3. Furthermore, the distribution 
coefficient of HNO2 is dependent on the concentration of hydrogen 
ion, but is independent of HNO2 and NO3~ concentrations. There 
is not difference between the distribution coefficient of HNO» using 
sodium nitrite solution and that using NO, gas. A new formula is 
proposed to estimate the distribution coefficient of HNO. under 
PUREX conditions. The formula is expressed by the concentrations 


of hydrogen ion in aqueous phase and free-TBP in organic phase. 
(author). 


35043 (LA-UR-93-2577) Next generation Purex modeling 
by way of parallel processing with high performance comput- 
ers. DeMuth, S.F. Los Alamos National Lab., NM (United States). 
[1993]. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9308137-2: 1993 
summer national American Institute of Chemical Engineers (AIChE) 
conference, Seattle, WA (United States), 15-18 Aug 1993). Order 
Number DE93018553. Source: OSTI; NTIS; GPO Dep. 

The Plutonium and Uranium Extraction (Purex) process is the 
predominant method used worldwide for solvent extraction in repro- 
cessing spent nuclear fuels. Proper flowsheet design has a 
significant impact on the character of the process waste. Past 
Purex flowsheet modeling has been based on equilibrium condi- 
tions. It can be shown for the Purex process that optimum 
separation does not necessarily occur at equilibrium conditions. 
The next generation Purex flowsheet models should incorporate 
the fundamental diffusion and chemical kinetic processes required 
to study time-dependent behavior. Use of parallel processing with 
high-performance computers will permit transient multistage and 
multispecies design calculations based on mass transfer with 
simultaneous chemical reaction models. This paper presents an ap- 
plicable mass transfer with chemical reaction model for the Purex 
system and presents a parallel processing solution methodology. 
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Refer also to citation(s) 35000, 35129, 35296, 35297, 35298, 
35299, 35300, 35301, 35302, 35303, 35304, 35305, 35306, 35371, 
35445, 35807, 36610, 36672, 37956 


35044 (CONF-9110117-, pp. 3-7) Aspects of uranium 
chemistry pertaining to UF, cylinder handling. Ritter, R.L. (Mar- 
tin Marietta Energy Systems, Inc., Oak Ridge, TN (US)); Barber, 
E.J. Oak Ridge National Lab., TN (United States). [1991]. DOE 
Contract AC05-760R00001. From 2. international conference on 
uranium hexafluoride handling; Oak Ridge, TN (United States); 29- 
31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 
Under normal conditions, the bulk of UFg, in storage cylinders will 
be in the solid state with an overpressure of gaseous UF¢ well be- 
low one atmosphere. Corrosion of the interior of the cylinder will be 
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very slow, with formation of a small amount of reduced fluoride, 
probably U2F,. The UO3-HF-H20 phase diagram indicates that re- 
action of any inleaking water vapor with the solid UF, will generate 
the solid material [H3O]2(U(OH)4F,4) in equilibrium with an aqueous 
HF solution containing only small amounts of uranium. The corro- 
sion of the steel cylinder by these materials may be enhanced over 
that observed with gaseous anhydrous UF¢.. 


35045 (CONF-9110117-, pp. 9-19) Chemical aspects of 
cylinder corrosion and a scenario for hole development. Bar- 
ber, E.J. (Martin Marietta Energy Systems, Oak Ridge, TN (US)). 
Oak Ridge National Lab., TN (United States). [1991]. DOE Con- 
tract ACO5-76O0R00001. From 2. international conference on 
uranium hexafluoride handling; Oak Ridge, TN (United States); 29- 
31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

In June 1990, two cylinders in the depleted UF, cylinder storage 
yards at Portsmouth were discovered to have holes in their walls at 
the valve-end stiffening ring at a point below the level of the gas- 
solid interface of the UF,. The cylinder with the larger hole, which 
extended under the stiffening ring, was stacked in a top row 13 
years ago. The cylinder with the smaller hole had been stacked in 
a bottom row 4 years ago. The lifting lugs of the adjacent cylinders 
pointed directly at the holes. A Cylinder Investigating Committee 
was appointed to determine the cause or causes of the holes and 
to assess the implications of these findings. This report contains a 
listing of the chemically related facts established by the Investigat- 
ing Committee with the cooperation of the Operations and 
Technical Support Divisions at the Portsmouth Gaseous Diffusion 
Plant, the scenario developed to explain these findings and some 
implications of this scenario. In summary, the interrelated reactions 
of water, solid UF, and iron presented by R. L. Ritter are used to 
develop a scenario which explains the observations and deductions 
made during the investigation. The chemical processes are inti- 
mately related to the course of the last three of the four stages of 
hole development. A simple model is proposed which permits 
semiquantitative prediction of such information as the HF loss rates 
as a function of time, the rate of hole enlargement, the time to hy- 
drolyze a cylinder of UFg and the approximate size of the hole. 
The scenario suggests that the environmental consequences asso- 
ciated with a developing hole in a depleted UF, cylinder are 
minimal for the first several years but will become significant if too 
many years pass before detection. The overall environmental pic- 
ture is presented in more detail elsewhere. 


35046 (CONF-9110117-, pp. 29-35) Urenco’s experience of 
UF, handling. Saelmans, F. (Urenco Almelo (NL)); Scane, C.; 
Christofzik, J. Oak Ridge National Lab., TN (United States). [1991]. 
From 2. international conference on uranium hexafluoride handling; 
Oak Ridge, TN (United States); 29-31 Oct 1991. In Uranium hex- 
afluoride handling: Proceedings. 295p. Order Number 
DE92005283. Source: OSTI; NTIS; INIS. 

Urenco operates enrichment plants at three sites, Almelo 
(Netherlands), Capenhurst (United Kingdom) and Gronau (Ger- 
many). Current installed separative work capacity is 2,500 tSWpa. 
Since 1971, when the first pilot plants were built, enrichment pro- 
duction has totalled 18,000 tSW. During this last 20 years over 
3,500 48 containers of UF, have been fed to the plants, over 
3,700 30 containers have been filled with product and delivered 
successfully to Urenco’s customers worldwide and over 3,000 48 
containers of depleted tails have been filled and have either been 
returned to customers 9r retained for long term storage on site. 
The paper gives a brief outline of Urenco’s experience in handling 
UF: the equipment and methods used in receiving, feeding, filling, 
blending, liquid sampling, storing, moving on site and despatching 
of UF, containers. Some of the difficulties experienced with UF, 
containers are appended. 


35047 (CONF-9110117-, pp. 37-44) 18 years experience on 
UF, handling at Japanese nuclear fuel manufacturer. Fujinaga, 
H. (Japan Nucelar Fuel Conversion Co., Ltd., Ibaraki (JP)); Ya- 
mazaki, N.; Takebe, N. Oak Ridge National Lab., TN (United 
States). [1991]. From 2. international conference on uranium hex- 
afluoride handling; Oak Ridge, TN (United States); 29-31 Oct 1991. 
In Uranium hexafluoride handling: Proceedings. 295p. Order Num- 
ber DE92005283. Source: OSTI; NTIS; INIS. 
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In the spring of 1991, a leading nuclear fuel manufacturing com- 
pany in Japan, celebrated its 18th anniversary. Since 1973, the 
company has produced over 5000 metric ton of ceramic grade 
UO2 powder to supply to Japanese fabricators, without major acci- 
dent/incident and especially with a successful safety record on UF¢ 
handling. The company’s 18 years experience on nuclear fuel man- 
ufacturing reveals that key factors for the safe handling of UF, are 
(1) installing adequate facilities, equipped with safety devices, (2) 
providing UF, handling manuals and executing them strictly, and 
(3) repeating on and off the job training for operators. In this paper, 
equipment and the operation mode for UF¢ processing at their fa- 
cility are discussed 


35048 (CONF-9110117-, pp. 45-51) Safety provisions for 
UF, handling in the design of a new UF, conversion plant. 
Bannister, S.P. (British Nuclear Fuels plc, Preston (GB)). Oak 
Ridge National Lab., TN (United States). [1991]. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

British Nuclear Fuels plc (BNFL) Fuel Division is currently under- 
taking the final design and construction of a new UF, conversion 
plant at its production site at Springfields near Preston in the north 
of England. The Company has gained much experience in the han- 
dling of UF, during operation of plants on site since 1961. The 
major hazard occurs during the liquefication cycle and the basis of 
the maximum credible incident scenario adopted for safety assess- 
ment and design purposes is discussed. This paper considers the 
design features which have been incorporated in the new plant to 
counter the hazards presented by the presence of UF¢ in gaseous 
and liquid form and explains current thinking on operational proce- 
dures in areas of potential risk such as cylinder filling. The plant 
emergency response philosophy and systems are described and 
specific design provisions which have been included to satisfy the 
UK regulatory bodies are outlined in some detail. 


35049 (CONF-9110117-, pp. 53-55) Implementation of con- 
duct of operations at Paducah uranium hexafluoride (UF,) 
sampling and transfer facility. Penrod, S.R. (Martin Marietta En- 
ergy Systems, Inc., KY (US)). Oak Ridge National Lab., TN (United 
States). [1991]. DOE Contract ACO5-760R00001. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS 

This paper describes the initial planning and actual field activities 
associated with the implementation of “Conduct of Operations”. 
Conduct of Operations is an operating philosophy that was devel- 
oped through the Institute of Nuclear Power Operations (INPO). 
Conduct of Operations covers many operating practices and is in- 
tended to provide formality and discipline to all aspects of plant 
operation. The implementation of these operating principles at the 
UF, Sampling and Transfer Facility resulted in significant improve- 
ments in facility operations. 


35050 (CONF-9110117-, pp. 59-62) Uranium hexafluoride: 
A manual of good practice ORO 651 revision 6. Dyer, R.H. (De- 
partment of Energy, Oak Ridge, TN (US)). Oak Ridge National 
Lab., TN (United States). [1991]. From 2. international conference 
on uranium hexafluoride handling; Oak Ridge, TN (United States); 
29-31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

The United States Department of Energy publishes a document 
containing UF, handling procedures and descriptions of the ap- 
proved UF, cylinders. Since its initial publication in 1966, it has 
been frequently revised to provide more and better information. 
The principle additions to the sixth revision which will be discussed 
are: (1) more detail on the physical and chemical properties of 
UF¢; (2) cold trap description and operation; (3) cylinder emptying 
and filling concepts; (4) basis for cylinder fill limits; (5) short- and 
long-term cylinder storage; and (6) cylinder photographs and draw- 
ings showing major dimensions. 


35051 


(CONF-9110117—, pp. 63-71) UF6 overfilling preven- 
tion at Eurodif production Georges Besse plant. Reneaud, J.M. 
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(Eurodif Production, Pierrelatte (FR)). Oak Ridge National Lab., TN 
(United States). [1991]. From 2. international conference on ura- 
nium hexafluoride handling; Oak Ridge, TN (United States); 29-31 
Oct 1991. In Uranium hexafluoride handling: Proceedings. 295p. 
Order Number DE92005283. Source: OSTI; NTIS; INIS. 

Risk of overfilling exists on different equipments of Georges 
BESSE Plant: cylinders, desublimers and intermediate tanks. The 
preventive measures are composed of technical devices: desub- 
limers weighing, load monitoring alarms, automatic controls ... and 
procedures, training, safety organization. In thirteen years of opera- 
tion, some incidents have occurred but none of them has caused 
any personal injuries. They are related and discussed. The main 
factors involved in the Sequoyah fuel facility accident on 1/4/1986 
have been analyzed and taken into account. 


35052 (CONF-9110117-, pp. 73-74) Reuse of activated alu- 
mina. Hobensack, J.E. (Martin Marietta Energy Systems, Inc., 
Piketon, OH (US)). Oak Ridge National Lab., TN (United States). 
[1991]. DOE Contract AC05-760R00001. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 
(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 
Proceedings. 295p. Order Number DE92005283. Source: OSTI; 
NTIS; INIS. 

Activated alumina is used as a trapping media to remove trace 
quantities of UFg from process vent streams. The current uranium 
recovery method employs concentrated nitric acid which destroys 
the alumina pellets and forms a sludge which is a storage and dis- 
posal problem. A recently developed technique using a distilled 
water rinse followed by three dilute acid rinses removes on aver- 
age 97% of the uranium, and leaves the pellets intact with crush 
strength and surface area values comparable with new material. 
Trapping tests confirm the effectiveness of the recycled alumina as 
UF, trapping media. 


35053 (CONF-9110117—, pp. 85-91) Uranium hexafluoride 
liquid thermal expansion, elusive eutectic with hydrogen fluo- 
ride, and very first production using chlorine trifluoride. 
Rutledge, G.P. (Central Environmental, Inc., Anchorage, AK (US)). 
Oak Ridge National Lab., TN (United States). [1991]. From 2. inter- 
national conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

Three unusual incidents and case histories involving uranium 
hexafluoride in the enrichment facilities of the USA in the late 
1940's and early 1950’s are presented. The history of the mea- 
surements of the thermal expansion of liquids containing fluorine 
atoms within the molecule is reviewed with special emphasis upon 
uranium hexafluoride. A comparison is made between fluorinated 
esters, fluorocarbons, and uranium hexafluoride. The quantitative 
relationship between the thermal expansion coefficient, a, of liquids 
and the critical temperature, T. is presented. Uranium hexafluoride 
has an a that is very high in a temperature range that is used by 
laboratory and production workers - much higher than any other 
liquid measured. This physical property of UF, has resulted in acci- 
dents involving filling the UF, containers too full and then heating 
with a resulting rupture of the container. Such an incident at a ura- 
nium gaseous diffusion plant is presented. Production workers 
seldom “see” uranium hexafluoride. The movement of UF, from 
one container to another is usually trailed by weight, not sight. 
Even laboratory scientists seldom “see” solid or liquid UF, and this 
can be a problem at times. This inability to “see” the UFg-HF mix- 
tures in the 61.2°C to 101°C temperature range caused a delay in 
the understanding of the phase diagram of UFe-HF which has a 
liquid - liquid immiscible region that made the eutectic composition 
somewhat elusive. Transparent fluorothene tubes solved the 
problem both for the UFs-HF phase diagram as well as the UF.,- 
HF-CIF3 phase diagram with a miscibility gap starting at 53°C. The 
historical background leading to the first use of CIF; to produce 
UF, in both the laboratory and plant at K-25 is presented. 


35054 (CONF-9110117-, pp. 93-95) UF, cylinder lifting 
equipment enhancements. Hortel, J.M. (Martin Marietta Energy 
Systems, Inc., Piketon, OH (US)). Oak Ridge National Lab., TN 
(United States). [1991]. DOE Contract ACO05-760R00001. From 2. 
international conference on uranium hexafluoride handling; Oak 





Ridge, TN (United States); 29-31 Oct 1991. In Uranium hexafluo- 
ride handling: Proceedings. 295p. Order Number DE92005283. 
Source: OSTI; NTIS; INIS. 

This paper presents numcrous enhancements that have been 
made to the Portsmouth lifting equipment to ensure the safe han- 
dling of cylinders containing liquid uranium hexafluoride (UF,). The 
basic approach has been to provide redundancy to all components 
of the lift path so that any one component failure would not cause 
the load to drop or cause any undesirable movement. 


35055 (CONF-9110117-, pp. 99-105) Autoclave nuclear crit- 
icality safety analysis. D’Aquila, D.M. (Martin Marietta Energy 
Systems, Inc., Piketon, OH (US)); Tayloe, R.W. Jr. Oak Ridge 
National Lab., TN (United States). [1991]. DOE Contract AC05- 
760R00001. From 2. international conference on uranium 
hexafluoride handling; Oak Ridge, TN (United States); 29-31 Oct 
1991. In Uranium hexafluoride handling: Proceedings. 295p. Or- 
der Number DE92005283. Source: OSTI; NTIS; INIS. 

Steam-heated autoclaves are used in gaseous diffusion uranium 
enrichment plants to heat large cylinders of UF,g. Nuclear criticality 
safety for these autoclaves is evaluated. To enhance criticality 
safety, systems are incorporated into the design of autoclaves to 
limit the amount of water present. These safety systems also in- 
crease the likelihood that any UF, inadvertently released from a 
cylinder into an autoclave is not released to the environment. Up to 
140 pounds of water can be held up in large autoclaves. This 
mass of water is sufficient to support a nuclear criticality when opti- 
mally combined with 125 pounds of UF, enriched to 5 percent 
U235_ However, water in autoclaves is widely dispersed as con- 
densed droplets and vapor, and is extremely unlikely to form a 
critical configuration with released UF¢. 


35056 (CONF-9110117-, pp. 115-120) A nuclear criticality 
safety assessment of the loss of moderation control in 2 1/2 
and 10-ton cylinders containing enriched UF,. Newvahner, R.L. 
(Martin Marietta Energy Systems, Inc., Piketon, OH (US)); Pryor, 
W.A. Oak Ridge National Lab., TN (United States). [1991]. DOE 
Contract ACO5-760R00001. From 2. international conference on 
uranium hexafluoride handling; Oak Ridge, TN (United States); 29- 
31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

Moderation control for maintaining nuclear criticality safety in 2 
}-ton, 10-ton, and 14-ton cylinders containing enriched uranium 
hexafluoride (UF,) has been used safely within the nuclear industry 
for over thirty years, and is dependent on cylinder integrity and 
containment. This assessment evaluates the loss of moderation 
control by the breaching of containment and entry of water into the 
cylinders. The first objective of this study was to estimate the 
required amounts of water entering these large UFg¢ cylinders to re- 
act with, and to moderate the uranium compounds sufficiently to 
cause criticality. Hypothetical accident situations were modeled as 
a uranyl fluoride (UO2F2) slab above a UF, hemicylinder, and a 
UO2sF2 sphere centered within a UF, hemicylinder. These situa- 
tions were investigated by computational analyses utilizing the 
KENO V.a Monte Carlo Computer Code. The results were used to 
estimate both the masses of water required for criticality, and the 
limiting masses of water that could be considered safe. The sec- 
ond objective of the assessment was to calculate the time 
available for emergency control actions before a criticality would 
occur, i.e., a “safetime”, for various sources of water and different 
size openings in a breached cylinder. In the situations considered, 
except the case for a fire hose, the safetime appears adequate for 
emergency control actions. The assessment shows that current 
practices for handling moderation controlled cylinders of low en- 
riched UF,, along with the continuation of established personnel 
training programs, ensure nuclear criticality safety for routine and 
emergency operations. 


35057 (CONF-9110117-, pp. 185-193) Reactions of alu- 
minum with uranium fluorides and oxyfluorides. Leitnaker, J.M. 
(Martin Marietta Energy Systems, Inc., Oak Ridge, TN (US)); 
Nichols, R.W.; Lankford, B.S. Oak Ridge National Lab., TN (United 
States). [1991]. DOE Contract AC05-840R21400_ ;AC05- 
760R00001. From 2. international conference on uranium 
hexafluoride handling; Oak Ridge, TN (United States); 29-31 Oct 
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1991. In Uranium hexafluoride handling: Proceedings. 295p. Or- 
der Number DE92005283. Source: OSTI; NTIS; INIS. 

Every 30 to 40 million operating hours a destructive reaction is 
observed in one of the ~4000 large compressors that move UF, 
through the gaseous diffusion plants. Despite its infrequency, such 
a reaction can be costly in terms of equipment and time. Labora- 
tory experiments reveal that the presence of moderate pressures of 
UF. actually cools heated aluminum, although thermodynamic cal- 
culations indicate the potential for a 3000-4000°C temperature rise. 
Within a narrow and rather low (<100 torr; 1 torr = 133.322 Pa) 
pressure range, however, the aluminum is seen to react with suffi- 
cient heat release to soften an alumina boat. Three things must 
occur in order for aluminum to react vigorously with either UF, or 
UOsF2. 1. An initiating source of heat must be provided. In the 
compressors, this source can be friction, permitted by disruption of 
the balance of the large rotating part or by creep of the aluminum 
during a high-temperature treatment. In the absence of this heat 
source, compressors have operated for 40 years in UF, without 
significant reaction. 2. The film protecting the aluminum must be 
breached. Melting (of UF; at 620 K or aluminum at 930 K) can 
cause such a breach in laboratory experiments. In contrast, holding 
Al samples in UF, at 870 K for several hours produces only mod- 
erate reaction. Rubbing in the cascade can undoubtedly breach the 
protective film. 3. Reaction products must not build up and smother 
the reaction. While uranium products tend to dissolve or dissipate 
in molten aluminum, AIF; shows a remarkable tendency to sur- 
round and hence protect even molten aluminum. Hence the initial 
temperature rise must be rapid and sufficient to move reactants 
into a temperature region in which products are removed from the 
reaction site. 


35058 (CONF-9110117—, pp. 197) Metamorphosis: Phases 
of UF,. Dyer, R.H. (Department of Energy, Oak Ridge, TN (US)). 
Oak Ridge National Lab., TN (United States). [1991]. From 2. inter- 
national conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

A 15-minute videotape is presented. The subject matter is 150 
grams of UF, sealed in a glass tube. Close-up views show the 
UF, as phase changes are effected by the addition or removal of 
heat from the closed system. The solid-to-liquid transition is shown 
as heat is added, both slowly and rapidly. The solid phases which 
result from freezing and from desublimation are contrasted. In the 
solid state, uranium hexafluoride is a nearly-white, dense crys- 
talline solid. The appearance of this solid depends on whether it is 
formed by freezing from the liquid or by desublimation from the va- 
por phase. If frozen from the liquid, the solid particles take the form 
of irregularly shaped coarse grains, while the solid product of 
desublimation tends to be a rather formless mass without individu- 
ally distinguishable particles. The changes in state are presented in 
terms of the UF, phase diagram. 


35059 (CONF-9110117-, pp. 199-201) Fire exposure of 
empty 30B cylinders. Ziehike, K.T. (MJB Technical Associates, 
Inc., Knoxville, TN (US)). Oak Ridge National Lab., TN (United 
States). [1991]. DOE Contract AC05-760R00001. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

Cylinders for UF, handling, transport, and storage are designed 
and built as unfired pressure vessels under ASME Boiler and Pres- 
sure Vessel Code criteria and standards. They are normally filled 
and emptied while UFg is in its liquid phase. Transport cylinders 
such as the Model 30B are designed for service at 200 psi and 
250°F, to sustain the process conditions which prevail during filling 
or emptying operations. While in transport, however, at ambient 
temperature the UFg is solid, and the cylinder interior is well below 
atmospheric pressure. When the cylinders contain isotopically en- 
riched product (above 1.0 percent U-235), they are transported in 
protective overpacks which function to guard the cylinders and their 
contents against thermal or mechanical damage in the event of 
possible transport accidents. Two bare Model 30B cylinders were 
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accidentally exposed to a storage warehouse fire in which a con- 
siderable amount of damage was sustained by stored materials 
and the building structure, as well as by the cylinder valves and 
valve protectors. The cylinders were about six years old, and had 
been cleaned, inspected, hydrotested, and re-certified for service, 
but were still empty at the time of the fire. The privately-owned 
cylinders were transferred to DOE for testing and evaluation of the 
fire damage. 


35060 (CONF-9110117—, pp. 203-205) Conceptual design 
for PSP mounting bracket. Ransom, G. (Martin Marietta Energy 
Systems, Inc., Piketon, OH (US)); Stein, R. Oak Ridge National 
Lab., TN (United States). [1991]. From 2. international conference 
on uranium hexafluoride handling; Oak Ridge, TN (United States); 
29-31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

Protective structural packages (PSP’s or overpacks) used to ship 
2 1/2-ton UF, product cylinders are bolted to truck trailers. All bolts 
penetrate two longitudinal rows of wooden planks. Removal and re- 
placement is required at various intervals for maintenance and 
routine testing. A conceptual design is presented for mounting 
brackets which would securely attach PSP’s to trailer frames, 
reduce removal and replacement time, and minimize risk of per- 
sonnel injury 


35061 (CONF-9110117—-, pp. 207-211) Refurbishment and 
modification of existing protective shipping packages (for 
30-inch UF, cylinders) per USDOT specification No. USA-DOT- 
21PF-1A. Housholder, W.R. (Nuclear Containers, Incorporated, 
Elizabethton, TN (US)). Oak Ridge National Lab., TN (United 
States). [1991]. From 2. international conference on uranium hex- 
afluoride handling; Oak Ridge, TN (United States); 29-31 Oct 1991. 
In Uranium hexafluoride handling: Proceedings. 295p. Order Num- 
ber DE92005283. Source: OSTI; NTIS; INIS. 

This paper addresses the refurbishment procedures for existing 
shipping containers for 30-inch diameter UF, cylinders in accor- 
dance with DOT Specification 21PF-1 and the criteria used to 
determine rejection when such packages are unsuitable for refur- 
bishment. 


35062 (CONF-9110117-, pp. 213-221) UF, tiedowns for 
truck transport - right way/wrong way. Stout, F.W. Jr. (Martin 
Marietta Energy Systems, Inc., Oak Ridge, TN (US)). Oak Ridge 
National Lab., TN (United States). [1991]. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 
(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 
Proceedings. 295p. Order Number DE92005283. Source: OSTI; 
NTIS; INIS. 

Tiedown systems for truck transport of UF, must be defined and 
controlled to assure the least risk for hauling the material over the 
highways. This paper and an associated poster display will present 
the current status of regulatory criteria for tiedowns, analyze the 
structural stresses involved in tiedowns for two major UF, packag- 
ing systems, the 21PF series of overpacks and the 48 in. diameter 
shipping cylinders, and will present photographs showing some 
‘right ways” and some “wrong (or risky) ways” currently used for 
tiedown systems. Risky tiedown methods must be replaced with 
safer less risky methods to insure the safe transport of UF,. 


35063 (CONF-9110117—, pp. 223) Implementation of con- 
duct of operations at Paducah uranium hexafluoride (UF,) 
sampling and transfer facility. Penrod, S.R. (Martin Marietta En- 
ergy Systems, Inc., KY (US)). Oak Ridge National Lab., TN (United 
States). [1991]. DOE Contract AC05-760R00001. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

This paper describes the initial planning and actual field activities 
associated with the implementation of “Conduct of Operations”, 
Conduct of Operations is an operating philosophy that was devel- 
oped through the Institute of Nuclear Power Operations (INPO). 
Conduct of Operations covers many operating practices and is in- 
tended to provide formality and discipline to all aspects of plant 
operation. The implementation of these operating principles at the 
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UF, Sampling and Transfer Facility resulted in significant improve- 
ments in facility operations. 


35064 (CONF-9110117—, pp. 227) One-inch valve for UF, 
containers packing-nut failure: Cause of the problem and sug- 
gested solution. Richer, J.P. (Descote S.A., Feyzin (FR)). Oak 
Ridge National Lab., TN (United States). [1991]. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

URANIUM HEXAFLUORIDE/pressure vessels; VALVES/failures; 
VALVES; FAILURES 


35065 (CONF-9110117-, pp. 229-234) Cylinder valve pack- 
ing nut studies. Blue, S.C. (Martin Marietta Energy Systems, Inc., 
Paducah, KY (US)). Oak Ridge National Lab., TN (United States). 
[1991]. DOE Contract ACO5-760R00001. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 
(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 
Proceedings. 295p. Order Number DE92005283. Source: OSTI; 
NTIS; INIS. 

The design, manufacture, and use of cylinder valve packing nuts 
have been studied to improve their resistance to failure from stress 
corrosion cracking. Stress frozen photoelastic models have been 
analyzed to measure the stress concentrations at observed points 
of failure. The load effects induced by assembly torque and ther- 
mal expansion of stem packing were observed by strain gaging 
nuts. The effects of finishing operations and heat treatment were 
studied by the strain gage hole boring and X-ray methods. Modifi- 
cations of manufacturing and operation practices are reducing the 
frequency of stress corrosion failures. 


35066 (CONF-9110117-, pp. 245-251) Overseas shipments 
of 48Y cylinders. Tanaka, R.T. (Cameco Corp., Port Hope, On- 
tario (CA)); Furlan, A.S. Oak Ridge National Lab., TN (United 
States). [1991]. From 2. international conference on uranium hex- 
afiuoride handling; Oak Ridge, TN (United States); 29-31 Oct 1991. 
In Uranium hexafluoride handling: Proceedings. 295p. Order Num- 
ber DE92005283. Source: OSTI; NTIS; INIS. 

This paper describes experiences with two incidents of overseas 
shipments of uranium hexafluoride (UF,) cylinders. The first inci- 
dent involved nine empty UF, cylinders in enclosed sea containers. 
Three UFg cylinders broke free from their tie-downs and damaged 
and contaminated several sea containers. This paper describes 
briefly how decontamination was carried out. The second incident 
involved a shipment of 14 full UF, cylinders. Although the incident 
did not cause an accident, the potential hazard was significant. 
The investigation of the cause of the near accident is recounted. 
Recommendations to alleviate future similar incidents for both 
cases are presented. 


35067 (CONF-9110117—, pp. 259-261) Quality assurance in 
the transport of UF,. Ravenscroft, N.L. (Edlow International Com- 
pany, Washington, DC (US)). Oak Ridge National Lab., TN (United 
States). [1991]. From 2. international conference on uranium hex- 
afluoride handling; Oak Ridge, TN (United States); 29-31 Oct 1991. 
In Uranium hexafluoride handling: Proceedings. 295p. Order Num- 
ber DE92005283. Source: OSTI; NTIS; INIS. 

Ediow International’s primary business is the international trans- 
portation of radioactive materials. Therefore, Edlow has the 
responsibility to ensure that shipments are performed in compli- 
ance with regulatory requirements. In this regard, Edlow maintains 
a Quality Assurance (QA) Program. A major part of this Program is 
the establishment and use of QA Procedures. This paper ad- 
dresses QA procedural requirements and how they are applied to 
a routine international shipment of low enriched UF,. Only the ma- 
jor requirements for scheduling shipments will be addressed. 


35068 (CONF-9110117—, pp. 265-269) UF, pressure excur- 
sions during cylinder heating. Brown, P.G. (Martin Marietta 
Energy Systems, Inc., Paducah, KY (US)). Oak Ridge National 
Lab., TN (United States). [1991]. DOE Contract ACO5-760R00001. 
From 2. international conference on uranium hexafluoride handling; 





Oak Ridge, TN (United States); 29-31 Oct 1991. In Uranium hex- 
afluoride handling: Proceedings. 295p. Order Number 
DE92005283. Source: OSTI; NTIS; INIS. 

As liquid UF¢ inside a cylinder changes from a liquid to a solid, it 
forms a porous solid which occupies approximately the same vol- 
ume as that of the liquid before cooling. Simultaneously as the 
liquid cools, UFg vapor in the cylinder ullage above the liquid 
desublimes on the upper region of the inner cylinder wall. This 
solid is a dense, glass-like material which can accumulate to a sig- 
nificant thickness. The thickness of the solid coating on the upper 
cylinder wall and directly behind the cylinder valve area will vary 
depending on the conditions during the cooling stage. The amount 
of time lapsed between UF, solidification and UF¢, liquefaction can 
also affect the UF, coating. This is due to the daily ambient heat 
cycle causing the coating to sublime from the cylinder wall to cooler 
areas, thus decreasing the thickness. Structural weakening of the 
dense UF¢ layer also occurs due to cylinder transport vibration and 
thermal expansion. During cylinder heating, the UF, nearest the 
cylinder wall will liquefy first. As the solid coating behind the 
cylinder valve begins to liquefy, it results in increased pressure de- 
pending upon the available volume for expansion. At the Paducah 
Gaseous Diffusion Plant (PGDP) during the liquefaction of the UF, 
in cylinders in the UF, feed and sampling autoclaves, this pressure 
increase has resulted in the activation of the systems rupture discs 
which are rated at 100 pounds per square inch differential. 


35069 (CONF-9110117-, pp. 289-293) Cracked lifting lug 
welds on ten-ton UF, cylinders. Dorning, R.E. (Martin Marietta 
Energy Systems, Inc., Piketon, OH (US)). Oak Ridge National 
Lab., TN (United States). [1991]. DOE Contract AC05-760R00001. 
From 2. international conference on uranium hexafluoride handling; 
Oak Ridge, TN (United States); 29-31 Oct 1991. In Uranium hex- 
afluoride handling: Proceedings. 295p. Order Number 
DE92005283. Source: OSTI; NTIS; INIS. 

Ten-ton, Type 48X, UF, cylinders are used at the Portsmouth 
Gaseous Diffusion Plant to withdraw enriched uranium hexafluoride 
from the cascade, transfer enriched uranium hexafluoride to cus- 
tomer cylinders, and feed enriched product to the cascade. To 
accomplish these activities, the cylinders are lifted by cranes and 
straddle carriers which engage the cylinder lifting lugs. In August of 
1988, weld cracks on two lifting lugs were discovered during 
preparation to lift a cylinder. The cylinder was rejected and tagged 
out, and an investigating committee formed to determine the cause 
of cracking and recommend remedial actions. Further investigation 
revealed the problem may be general to this class of cylinder in 
this use cycle. This paper discusses the actions taken at the 
Portsmouth site to deal with the cracked lifting lug weld problem. 
The actions include inspection activities, interim corrective actions, 
metallurgical evaluation of cracked welds, weld repairs, and current 
monitoring/inspection program. 


35070 (CONF-920905-, pp. 1-8) Hazardous and mixed 
waste transportation program. Hohnstreiter, G.F. (Sandia Na- 
tional Laboratories, Albuquerque, NM (US)); Glass, R.E.; 
McAllaster, M.E.; Nigrey, P.J.; Trennel, A.J.; Yoshimura, H.R. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. DOE 
Contract AC04-76DP00789. From PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

Sandia National Laboratories (SNL) has developed a program to 
address the packaging needs associated with the transport of haz- 
ardous and mixed waste during the United States Department of 
Energy (DOE) remediation efforts. The program addresses the 
technology needs associated with the transport of materials which 
have components that are radioactive and chemically hazardous. 
The mixed waste transportation activities focus on on-site specific 
applications of technology to the transport of hazardous and mixed 
wastes. These activities were identified at a series of DOE- 
sponsored workshops. These activities will be composed of the 
following: (1) packaging concepts, (2) chemical compatibility stud- 
ies, and (3) systems studies. This paper addresses activities in 
each of these areas. 
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35071 (CONF-920905—, pp. 17-23) IAEA regulatory initia- 
tives for the air transport of large quantities of radioactive 
materials. Luna, R.E. (Sandia National Laboratories, Albuquerque, 
NM (US)); Wangler, M.W.; Selling, H.A. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. DOE Contract AC04- 
76DP00789. From PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials; Yoko- 
hama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials. 280p. Order Number DE93013222. Source: OSTI; NTIS; 
INIS. 

The International Atomic Energy Agency (IAEA) has been labor- 
ing since 1988 over a far reaching change to its model regulations 
(IAEA, 1990) for the transport of radioactive materials (RAM). This 
change could impact the manner in which certain classes of ra- 
dioactive materials are shipped by air and change some of the 
basic tenets of radioactive material transport regulations around the 
world. The impetus for this effort was spawned in part by the deci- 
sion of the Japanese government to move large quantities of 
reprocessed plutonium by air from France to Japan. The explo- 
ration of options for overflights of United States and Canadian 
airspace (among others) and landings in Anchorage, Alaska, gen- 
erated intense debate in the US and countries that might have 
been overflown. The debate centered on general questions of the 
need to air transport plutonium in large quantities, package survival 
in an accident, prenotification, emergency response, routing, safe- 
guards and other facets of the proposed operations. In the US, 
which already had the most stringent regulations for packaging of 
plutonium shipped by air (NUREG-0360), there was immediate ad- 
ditional legislative action to increase the stringency by requiring 
demonstration that an aircraft carrying plutonium in certified pack- 
agings could undergo a severe crash without release of plutonium 
(the Murkowski amendment). In the United Kingdom there was an 
official inquiry that resulted in a high visibility report (ACTRAM 88) 
and a conclusion that the IAEA should examine regulatory needs 
in the general area of air transport. 


35072 (CONF-920905-, pp. 25-31) Emergency response 
packaging: A conceptual outline. Luna, R.E. (Sandia National 
Laboratories, Albuquerque, NM (US)); McClure, J.D.; Bennett, 
P.C.; Wheeler, T.A. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

The Packaging and Transportation Needs in the 1990’s (PATN) 
component of the Transportation Assessment and_ Integration 
(TRAIN) program (DOE Nov. 1991) was designed to survey United 
States Department of Energy programs, both ongoing and planned, 
to identify needs for packaging and transportation services over the 
next decade. PATN also identified transportation elements that 
should be developed by the DOE Office of Environmental Restora- 
tion and Waste Management (DOE EM) Transportation 
Management Program (TMP). As a result of the predominant in- 
volvement of the TMP in radioactive material shipment issues and 
DOE EM'’s involvement with waste management issues, the pri- 
mary focus of PATN was on waste packaging issues. Pending 
DOE regulations will formalize federal guidelines and regulations 
for transportation of hazardous and radioactive materials within the 
boundaries of DOE reservations and facilities and reflect a growing 
awareness of concern regarding safety environmental responsibility 
activities on DOE reservations. Future practices involving the trans- 
portation of radioactive material within DOE reservations will 
closely parallel those used for commercial and governmental 
transportation across the United States. This has added to the per- 
ceived need for emergency recovery packaging and emergency 
response features on primary packaging, for both on-site ship- 
ments and shipments between DOE facilities (off-site). Historically, 
emergency response and recovery functions of packaging have not 
been adequately considered in packaging design and construction 
concepts. This paper develops the rationale for emergency 
response packaging, including both overpack concepts for repack- 
aging compromised packaging and primary packaging redesign to 
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facilitate the recovery of packages via mobile remote handling 
equipment. The rationale will examine concepts for determination 
of likely use patterns to identify types of shipments where recovery 
packaging may have the most favorable payoff. 


35073 (CONF-920905-, pp. 33-41) Information management 
and collection for US DOE’s packaging and transportation 
needs in the °90’s. Wheeler, T.A. (Sandia National Laboratories, 
Albuquerque, NM (US)); Luna, R.E.; McClure, J.D.; Quinn, G. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. DOE 
Contract AC04-76DP00789. From PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

The Transportation Assessment and Integration (TRAIN) Project 
(US DOE 1992) was established to provide a systematic approach 
to identify the problems and needs that will affect the capability of 
the United States Department of Energy (US DOE) to provide itself 
with cost-effective, efficient, and coordinated transportation ser- 
vices during the 1990s. Eight issue areas were identified to be 
included in the TRAIN Project, with one principal investigator as- 
signed to each. The eight areas are as follows: (1) Packaging and 
Transportation Needs (PATN) in the 1990s; (2) Institutional and 
Outreach Programs; (3) Regulatory Impacts on Transportation 
Management; (4) Traffic and Packaging Operations; (5) Research 
and Development Requirements; (6) Training Support; (7) Emer- 
gency Preparedness Requirements; and (8) US DOE-EM 561 
Roles and Responsibilities. This paper focuses on the results of 
the PATN activity of TRAIN. The objective of PATN is to prepare 
the US DOE, in general, and US DOE-EM 561 (Environmental 
Restoration and Waste Management (EM), Office of Technology 
Development, Transportation) in particular, to respond to the trans- 
portation needs of program elements in the Department. One of 
the first tasks in evaluating these needs was to formulate the po- 
tential for transportation of radioactive materials in the next decade. 


The US DOE is responsible for a relatively small fraction of the 
national shipments of radioactive material. Nevertheless, the as- 
sessment of its packaging and transportation needs presents a 
problem of wide scope. Large quantities of material are shipped 
each year throughout the US DOE establishment as a result of its 
work in the various field offices, national laboratories, and contrac- 
tor facilities which carry out its programs. 


35074 (CONF-920905-, pp. 43-50) Impact-limiting materials 
characterization. Glass, R.E. (Sandia National Laboratories, Albu- 
querque, NM (US)); Duffey, T.A.; McConnell, P. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. DOE Contract 
AC04-76DP00789. From PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials; 
Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

Packagings for the shipment of radioactive materials are required 
to survive a sequence of hypothetical accident conditions. Regula- 
tory requirements for Type B packages are specified in the United 
States Code of Federal Regulations (10 CFR 71, “Packaging and 
Transportation of Radioactive Materials”). The regulatory sequence 
consists of a free drop onto an unyielding target followed by a 
puncture and then a fire. Impact limiters are often used in pack- 
ages designed to survive this hypothetical accident sequence. The 
primary goal in the design of an impact limiter is to minimize the 
deceleration loads that the package and contents experience dur- 
ing the drop. Minimizing the decelerations enhances packaging 
performance by reducing loads in critical areas such as the clo- 
sures, containment boundaries, and shielding. A secondary goal 
for impact limiter design is to reduce the thermal assault on the 
package due to the regulatory thermal event. A final objective in 
impact limiter design is to minimize the weight or size of the impact 
limiter consistent with the other design constraints. This requires 
materials, such as foams and honeycombs, which have a high en- 
ergy absorption per unit weight or per unit volume. Historically, 
there have been substantial efforts in identifying materials for use 
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in impact limiters for specific packaging designs. These efforts in- 
clude screening processes (Hill and Joseph, 1974), evaluation of 
materials for specific accident-resistant containers (Hill and Joseph, 
1974), static and dynamic tests of foams (Berry et al., 1975) and 
modeling of cellular products (Neilsen et al., 1989). These refer- 
ences provide a basis of data and test methods. However, testing 
of the materials has been done for a variety of specific applica- 
tions. In particular, much of the data in these references are for 
low-density crushable materials with structural testing performed at 
design-specific strain rates and with no corresponding thermal re- 
sponse. 


35075 (CONF-920905-, pp. 51-58) Over-the-road testing of 
radioactive materials packagings. Glass, R.E. (Sandia National 
Laboratories, Albuquerque, NM (US)); Gwinn, K.W. Sandia Na- 
tional Labs., Albuquerque, NM (United States). [1992]. DOE 
Contract AC04-76DP00789. From PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

Sandia National Laboratories has an ongoing program to charac- 
terize the environments encountered during normal surface 
transport of radioactive materials. This effort consists of obtaining 
experimental data from both road simulator and over-the-road tests 
and of analyzing the data to obtain numerical models to simulate 
those environments (Glass and Gwinn, 1986, 1987, 1989; Gwinn 
et al., 1991). These data and models have been used to define the 
design basis for resistance to shock and vibration and the require- 
ments for tiedowns of truck-transported radioactive materials. This 
work is in conjunction with the American National Standards Insti- 
tute (ANSI) standards development for radioactive materials 
transport. This paper summarizes the data (Gwinn et al., 1991) 
from a series of over-the-road tests performed with Chem-Nuclear 
Systems, Inc. equipment near Barnwell, South Carolina. The data 
include packaging responses to driving over various road types as 
well as measurements of packaging and trailer responses to hard 
braking and taming events. The data also include the responses of 
both flexible and rigid tiedown systems. The results indicate that 
the tiedown forces for these tests were less than 0.06 g based on 
packaging weight. 


35076 (CONF-920905-—, pp. 59-66) The development of an 
on-site container. Glass, R.E. (Sandia National Laboratories, Al- 
buquerque, NM (US)); McAllaster, M.E.; Jones, P.L.; McKinney, 
A.L. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. DOE Contract AC04-76DP00789. From PATRAM '92: 10th 
international symposium on the packaging and transportation of 
radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials. 280p. Order Number 
DE93013222. Source: OSTI; NTIS; INIS. 

Sandia National Laboratories (SNL) has developed a package for 
the on-site transport of chemical munitions for the US Army. This 
package was designed to prevent the release of lethal quantities of 
chemical agents during transportation of munitions to the demilita- 
rization facilities on-site. The packaging prevents auto-ignition of 
the munitions by limiting the thermal and structural assault on the 
munitions during an accident. This package, with some modifica- 
tions to account for contents, may be suitable for the on-site 
transport of mixed wastes at United States Department of Energy 
facilities. This paper discusses the design and verification testing of 
the package. The safety criteria for the package were modeled af- 
ter the International Atomic Energy Agency (IAEA) hypothetical 
accident sequence and modified to take credit for operational con- 
trols. The modified accident sequence consisted of drop, puncture, 
and thermal events. The post-accident leak rate was established to 
prevent harm to an exposed worker. The packaging has a mass of 
8600 kg and can accommodate up to 3600 kg of contents. The in- 
terior of the package is 188 cm in diameter and 232 cm long. Two 
sample ports can be used to sample the interior of the package 
prior to opening the closure and an o-ring test port can be used to 
determine the leak rates prior to and after transport. 





35077 (CONF-920905-—, pp. 67-74) The development of a 
Type B sample container. Glass, R.E. (Sandia National Laborato- 
ries, Albuquerque, NM (US)). Sandia National Labs., Albuquerque, 
NM (United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

Sandia National Laboratories is developing a Protective Sample 
Container to support chemical agent sampling requirements of the 
multilateral Chemical Weapons Convention. This work is sponsored 
by the US Army Chemical Research, Development, and Engineer- 
ing Center. The Protective Sample Container is designed to 
prevent the release of lethal chemical agents during international 
air transport of chemical agents by meeting International Atomic 
Energy Agency (IAEA) requirements for a Type B container and by 
incorporating features specific to the Chemical Weapons 
Convention such as tamper protection, interior sampling, and de- 
contamination. The current package design includes a removable 
insert that can be used to support the transport of a range of sam- 
ple sizes from adsorption tubes to 21 bulk samples. This package 
may be applicable to the analytical sampling needs of the US De- 
partment of Energy Office of Environmental Restoration and Waste 
Management. This paper discusses the design and engineering de- 
velopment tests performed for the Protective Sample Container. 


35078 (CONF-920905-, pp. 75-82) Comparison of elastic 
and inelastic analyses. Ammerman, D.J. (Sandia National Labo- 
ratories, Albuquerque, NM (US)); Heinstein, M.W.; Weliman, G.W. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
DOE Contract AC04-76DP00789. From PATRAM '92: 10th interna- 
tional symposium on the packaging and transportation of 
radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials. 280p. Order Number 
DE93013222. Source: OSTI; NTIS; INIS. 

The use of inelastic analysis methods instead of the traditional 
elastic analysis methods in the design of radioactive material 
(RAM) transport packagings leads to a better understanding of the 
response of the package to mechanical loadings. Thus, better as- 
sessment of the containment, thermal protection, and shielding 
integrity of the package after a structure accident event can be 
made. A more accurate prediction of the package response can 
lead to enhanced safety and also allow for a more efficient use of 
materials, possibly leading to a package with higher capacity or 
lower weight. This paper discusses the advantages and disadvan- 
tages of using inelastic analysis in the design of RAM shipping 
packages. The use of inelastic analysis presents several problems 
to the package designer. When using inelastic analysis the entire 
nonlinear response of the material must be known, including the 
effects of temperature changes and strain rate. Another problem is 
that there currently is not an acceptance criteria for this type of 
analysis that is approved by regulatory agencies. Inelastic analysis 
acceptance criteria based on failure stress, failure strain , or plastic 
energy density could be developed. For both elastic and inelastic 
analyses it is also important to include other sources of stress in 
the analyses, such as fabrication stresses, thermal stresses, 
stresses from bolt preloading, and contact stresses at material 
interfaces. Offsetting these added difficulties is the improved knowl- 
edge of the package behavior. This allows for incorporation of a 
more uniform margin of safety, which can result in weight savings 
and a higher level of confidence in the post-accident configuration 
of the package. In this paper, comparisons between elastic and in- 
elastic analyses are made for a simple ring structure and for a 
package to transport a large quantity of RAM by rail (rail cask) with 
lead gamma shielding to illustrate the differences in the two analy- 
sis techniques. 


35079 (CONF-920905-, pp. 83-90) A method for comparing 
impacts with real targets to impacts onto the IAEA unyielding 
target. Ammerman, D.J. (Sandia National Laboratories, Albu- 
querque, NM (US)). Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM '92: 10th international symposium on the packaging and 


05 NUCLEAR FUELS 
0509 Transport, Handling, and Storage 


transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

The severity of the IAEA accident conditions test requirement 
(IAEA 1990) of an impact onto an essentially unyielding target from 
a drop height of 9 meters encompasses a large fraction of all real 
world impacts. This is true, in part, because of the unyielding na- 
ture of the impact target. Impacts onto the unyielding target have 
severities equivalent to higher velocity impacts onto real targets 
which are not unyielding. The severity of impacts with yielding tar- 
gets is decreased by the amount of the impact energy absorbed in 
damaging the target In demonstrating the severity of the regulatory 
impact event it is advantageous to be able to relate this impact onto 
an essentially unyielding target to impacts with yielding targets. 


35080 (CONF-920905-, pp. 91-98) Results of the Sandia 
National Laboratories MOSAIK Cask Drop Test Program. 
Sorenson, K. (Sandia National Laboratories, Albuquerque, NM 
(US)); Salzbrenner, R.; Wellman, G.; Bobbe, J. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. DOE Contract 
AC04-76DP00789. From PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials; 
Yokohama (Japan); 13-18 Sep 1992. In PATRAM '92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

There has been a significant international effort over the past ten 
years to qualify structural materials for construction of radioactive 
material (RAM) transportation casks. As total life cycle cost analy- 
ses argue the necessity for more efficient casks, new candidate 
structural materials are evaluated relative to the historically ac- 
cepted austenitic stainless steels. New candidate cask materials 
include ferritic steels, ductile iron, depleted uranium, and titanium. 
Another material, borated stainless steel is being considered for 
structural cask internals because of its neutron absorption proper- 
ties. The mechanical performance of the borated stainless steels is 
a function of the boron content and metallurgical processing condi- 
tions. A major technical issue involved with the qualification of all 
these candidate materials is that they may, under certain combina- 
tions of mechanical and environmental loading, fail in a brittle 
fashion. Such a failure would of course not be acceptable for a 
RAM transport cask involved in an accident. The cask designer 
must assure cask owners, regulators as well as the general public 
that the cask will not undergo brittle fracture for all regulatory load- 
ing conditions. Qualification of ferritic metals, and in particular 
ductile iron, has progressed on a number of fronts. Standards de- 
velopment and analyses and testing programs have been pursued 
through a number of international organizations. Two companion 
papers are also being presented at PATRAM’92; the first paper 
(Sorenson et al. 1992) deals with developing a brittle fracture eval- 
uation criterion through the IAEA and the second paper 
(Salzbrenner et al. 1992) describes the materials characterization 
program for the MOSAIK casks. This paper summarizes the drop 
tests that were conducted using the MOSAIK casks to verify the 
fracture mechanics cask design approach and to demonstrate that 
ductile iron could be subjected to severe loading conditions without 
failing in a brittle manner. 


35081 (CONF-920905-, pp. 99-105) Development of a brittle 
fracture acceptance criterion for the International Atomic 
Energy Agency (IAEA). Sorenson, K.B. (Sandia National Labora- 
tories, Albuquerque, NM (US)); Salzbrenner, R.; Nickell, R.E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
DOE Contract AC04-76DP00789. From PATRAM '92: 10th interna- 
tional symposium on the packaging and transportation of 
radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials. 280p. Order Number 
DE93013222. Source: OSTI; NTIS; INIS. 

Radioactive material (RAM) shipments are increasing in impor- 
tance because of heightened level of awareness by the general 
public. Public scrutiny of RAM shipments demands that meticulous 
attention be given to compliance to all rules and regulations that 
may apply to a specific payload and shipment. Given the volume of 
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shipments crossing international boundaries, the plethora of rules 
and regulations that a transport package must comply with, and 
the certification philosophy of individual regulators, it is imperative 
that uniform, consensus regulations be developed and adopted to 
assure that RAM transport operations can continue in an efficient 
and safe manner. This philosophy is embodied in the International 
Atomic Energy Agency (IAEA) regulations in the form of the Type 
B(U) [unilateral] certification. Separate transport certification from 
each country that a particular cask may enter is not required since 
the Type B(U) certification is a verification that the cask has met all 
IAEA rules and regulations. This process obviates the need for re- 
dundant (and expensive) certification from each country that a cask 
is transported through during a RAM shipment. Individual compe- 
tent authorities may still deny entry due to misgivings about the 
integrity of a particular cask. Such misgivings may arise from gaps 
in the IAEA regulations, or may be due to differences in the level 
of risk accepted by separate competent authorities. The methods 
by which competent authorities evaluate cask designs for suscepti- 
bility to brittle fracture of the containment boundary provides a 
relevant example in which Type B(U) certification is not uniformly 
applied or accepted. The existing guidance in the IAEA, as pro- 
vided for in Appendix IX of Safety Series No.37, is limited and 
dated. Several nations involved in the transport of RAM have indi- 
vidually developed criteria to meet specific needs. However, the 
lack of an international consensus criterion limits the applicability of 
these criteria. 


35082 (CONF-920905-, pp. 107-114) Mechanical properties 
used for the qualification of transport casks: Prototype devel- 
opment and extension to serial production. Salzbrenner, R. 
(Sandia National Laboratories, Albuquerque, NM (US)); Crenshaw, 
T.B.; Sorenson, K.B. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

A thorough understanding of the mechanical behavior of material 
in a specific cask is required to properly analyze the structural 
response of the cask. An appropriate way to establish this under- 
standing is through laboratory testing of cask material. The 
laboratory testing that was done to support the MOSAIK Drop Test 
Program is summarized as an example of how mechanical proper- 
ties can be mapped for a prototype cask. The broad range of 
measured properties allows the critical aspects of mechanical 
behavior to be understood. This is necessary for the proper appli- 
cation of fracture mechanics, and focuses on fracture toughness as 
the inherent materials property which quantifies the fracture resis- 
tance of a material. The general fracture mechanics approach and 
its application to specific cask designs are described elsewhere 
(Salzbrenner et al. 1990, Sorenson et al. 1992a, Sorenson et al. 
1992b). The understanding established by a thorough mapping of 
the mechanical properties is necessary to apply fracture mechanics 
to a particular prototype, but it is not sufficient for qualifying serially 
produced casks. The mechanical behavior of a prototype must be 
correctly associated with parameters which can be measured on 
production casks. Since the production casks cannot be destruc- 
tively tested, measurements are commonly made on sub-size 
specimens. This may prevent direct measurement of valid design 
properties. An additional database may then be required to estab- 
lish the correlation between sub-size specimen measurements and 
valid design properties. This is illustrated by outlining the additional 
testing which would be necessary to allow the successful verifica- 
tion of the MOSAIK Drop Test Program to be extended from the 
prototype to serially produced casks. 


35083 (CONF-920905-, pp. 115-122) Elevated temperature 
tensile properties of borated 304 stainless steel: Effect of 
boride dispersion on strength and ductility. Stephens, J.J. 
(Sandia National Laboratories, Albuquerque, NM (US)); Sorenson, 
K.B.; McConnell, P. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
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Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

Conventional cast and wrought (“Ingot Metallurgy”) borated 304 
stainless steel has been used for a number of years in spent fuel 
storage applications where a combination of structural integrity and 
neutron criticality control are required. Similar requirements apply 
for materials used in transport cask baskets. However, in the high 
boron contents (>1.0 wt. %) which are most useful for criticality 
control, the conventional cast and wrought material suffers from 
low ductility as well as low impact toughness. The microstructural 
reason for these poor properties is the relatively coarse size of the 
boride particles in these alloys, which act as sites for crack initia- 
tion. Recently, a “premium” grade of borated 304 stainless steel 
has been introduced (Strober and Smith, 1988) which is made by a 
Powder Metallurgy (PM) process. This material has greatly im- 
proved ductility and impact properties relative to the conventional 
cast and wrought product. In addition, an ASTM specification 
(ATSM A887) has been developed for borated stainless steel, con- 
taining 8 different material Types with respect to boron content - 
with the highest level (Type B7) having permissible range from 
1.75 to 2.25 wt. % boron - and each Type contains two different 
Grades of material based on tensile and impact properties. While 
the ASTM specification is properties-based and does not require a 
specific production process for a particular grade of material, the 
PM material qualifies as “Grade A” material while the conventional 
Ingot Metallurgy (IM) material generally qualifies as “Grade B” ma- 
terial. This paper presents a comparison of the tensile properties of 
PM “Grade A” material with that of the conventional IM “Grade B” 
material for two selected Types (i.e., boron contents) as defined by 
the ASTM A887 specification: Types 304B5 and 304B7. 


35084 (CONF-920905-, pp. 123-130) Plutonium air trans- 
portable package development using metallic filaments and 
composite materials. Pierce, J.D. (Sandia National Laboratories, 
Albuquerque (US)); Neilsen, M.K. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. DOE Contract AC04- 
76DP00789. From PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials; Yoko- 
hama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials. 280p. Order Number DE93013222. Source: OSTI; NTIS; 
INIS. 

A new design concept for plutonium air transport packagings has 
been developed by the Transportation Systems Department and 
modeled by the Engineering Mechanics and Material Modelinc, De- 
partment at Sandia National Laboratories (SNL). The new concept 
resulted from an in-depth review (Allen et al., 1989) of existing, 
package design philosophies and limitations. This review indicated 
a need for a new package which could survive combinations of im- 
pact, fire, and puncture environments, and which could be scaled 
up or down to meet a wide range of requirements for various con- 
tents and regulations. This new design concept uses a very robust 
primary containment vessel with elastomeric seals for protection 
and confinement of an inner containment vessel with contents. An 
overpack consisting of multiple layers of plastically-deformable 
metallic wire mesh and high-tensile strength materials is placed 
around the containment vessels to provide energy absorption for 
the primary containment vessel as well as thermal protection. The 
use of intermittent layers with high-tensile strength results in a lim- 
iter which remains in place during accidental impact events and 
can be relied upon to provide subsequent puncture and fire protec- 
tion. In addition, an outer shell around the energy absorbing 
material is provided for handling, and weather protection. 


35085 (CONF-920905-, pp. 131-138) Type B plutonium 
transport package development that uses metallic filaments 
and composite materials. Pierce, J.D. (Sandia National Laborato- 
ries, Albuquerque, NM (US)); Moya, J.L.; McClure, J.D.; 
Hohnstreiter, G.F.;  Golliher, K.G. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. DOE Contract AC04- 
76DP00789. From PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials; Yoko- 
hama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th international 





symposium on the packaging and transportation of radioactive ma- 
terials. 280p. Order Number DE93013222. Source: OSTI; NTIS; 
INIS. 

A new design concept for a Type B transport packaging for 
transporting plutonium and uranium has been developed by the 
Transportation Systems Department at Sandia National Laborato- 
ries (SNL). The new design came about following a review of 
current packagings, projected future transportation needs, and cur- 
rent and future regulatory requirements. United States packaging, 
regulations specified in Title 49, Code of Federal Regulations Parts 
173.416 and 173.417 (for fissile materials) offer parallel paths un- 
der the heading of authorized Type B packages for the transport of 
greater than A; or Ap quantities of radioactive material. These 
pathways are for certified Type B packagings and specification 
packagings. Consequently, a review was made of both type B and 
specification packages. A request for comment has been issued by 
the US Nuclear Regulatory Commission (NRC) for proposed 
changes to Title 10, Code of Federal Regulations Part 71. These 
regulations may therefore change in the near future. The principle 
proposed regulation change that would affect this type of package 
is the addition of a dynamic crush requirement for certain packag- 
ings. The US Department of Transportation (DOT) may also 
re-evaluate the specifications in 49 CFR that authorize the fabrica- 
tion and use of specification packagings. Therefore, packaging, 
options were considered that will meet expected new regulations 
and provide shipment capability for the US Department of Energy 
well into the future. 


35086 (CONF-920905-, pp. 139-146) Transportation pack- 
age design using numerical optimization. Harding, D.C. (Sandia 
National Laboratories, Albuquerque, NM (US)); Witkowski, W.R. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
DOE Contract AC04-76DP00789. From PATRAM ’92: 10th interna- 
tional symposium on the packaging and transportation of 


radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 


transportation of radioactive materials. 
DE93013222. Source: OSTI; NTIS; INIS. 

The design of structures and engineering systems has always 
been an iterative process whose complexity was dependent upon 
the boundary conditions, constraints and available analytical tools. 
Transportation packaging design is no exception with structural, 
thermal and radiation shielding constraints based on regulatory hy- 
pothetical accident conditions. Transportation packaging design is 
often accomplished by a group of specialists, each designing a sin- 
gle component based on one or more simple criteria, pooling 
results with the group, evaluating the “pooled” design, and then re- 
iterating the entire process until a satisfactory design is reached. 
The manual iterative methods used by the designer/analyst can be 
summarized in the following steps: design the part, analyze the 
part, interpret the analysis results, modify the part, and re-analyze 
the part. The inefficiency of this design practice and the frequently 
conservative result suggests the need for a more structured design 
methodology, which can simultaneously consider all of the design 
constraints. Numerical optimization is a structured design method- 
ology whose maturity in development has allowed it to become a 
primary design tool in many industries. The purpose of this 
overview is twofold: first, to outline the theory and basic elements 
of numerical optimization; and second, to show how numerical opti- 
mization can be applied to the transportation packaging industry 
and used to increase efficiency and safety of radioactive and haz- 
ardous material transportation packages. A more extensive review 
of numerical optimization and its applications to radioactive mate- 
rial transportation package design was performed previously by the 
authors (Witkowski and Harding 1992). A proof-of-concept Type B 
package design is also presented as a simplified example of po- 
tential improvements achievable using numerical optimization in the 
design process. 


280p. Order Number 


35087 (CONF-920905-, pp. 147-154) Development and eval- 
uation of measurement devices used to support testing of 
radioactive material transportation packages. Uncapher, W.L. 
(Sandia National Laboratories, Albuquerque, NM (US)); Ammer- 
man, D.J.; Stenberg, D.R.; Bronowski, D.R.; Arviso, M. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. DOE 
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Contract AC04-76DP00789. From PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

Radioactive material package designers use structural testing to 
verify and demonstrate package performance. A major part of eval- 
uating structural response is the collection of instrumentation 
measurement data. Sandia National Laboratories (SNL) has an on- 
going program to develop and evaluate measurement devices to 
support testing of radioactive material packages. Measurement de- 
vices developed in support of this activity include evaluation 
channels, ruggedly constructed linear variable differential trans- 
formers, and piezoresistive accelerometers with enhanced 
measurement capabilities. In addition to developing measurement 
devices, a method has been derived to evaluate accelerometers 
and strain gages for measurement repeatability, ruggedness, and 
manufacturers’ calibration data under both laboratory and field con- 
ditions. The developed measurement devices and evaluation 
technique are discussed and the results of the evaluation are pre- 
sented. 


35088 (CONF-920905—, pp. 155-161) Transportation acci- 
dents/incidents involving radioactive materials (1971-1991). 
Cashwell, C.E. (Applied Physics, Inc., Albuquerque, NM (US)); Mc- 
Clure, J.D. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. DOE Contract AC04-76DP00789. From PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials; Yokohama (Japan); 13-18 Sep 
1992. In PATRAM ’92: 10th international symposium on the pack- 
aging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

The Radioactive Materials Incident Report (RMIR) database con- 
tains information on transportation-related accidents and incidents 
involving radioactive materials that have occurred in the United 
States. The RMIR was developed at Sandia National Laboratories 
(SNL) to support its research and development program efforts for 
the US Department of Energy (DOE). This paper will address the 
following topics: background information on the regulations and 
process for reporting a hazardous materials transportation incident, 
overview data of radioactive materials transportation accidents and 
incidents, and additional information and summary data on how 
packagings have performed in accident conditions. 


35089 (CONF-920905-, pp. 163) TRANSNET -— access to ra- 
dioactive and hazardous materials transportation codes and 
databases. Cashwell, J.W. (Sandia National Laboratories, Albu- 
querque, NM (US)). Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

TRANSNET has been developed and maintained by Sandia Na- 
tional Laboratories under the sponsorship of the United States 
Department of Energy (DOE) Office of Environmental Restoration 
and Waste Management to permit outside access to computerized 
routing, risk and systems analysis models, and associated 
databases. The goal of the TRANSNET system is to enabie trans- 
fer of transportation analytical methods and data to qualified users 
by permitting direct, timely access to the up-to-date versions of the 
codes and data. The TRANSNET facility comprises a dedicated 
computer with telephone ports on which these codes and 
databases are adapted, modified, and maintained. To permit the 
widest spectrum of outside users, TRANSNET is designed to mini- 
mize hardware and documentation requirements. The user is thus 
required to have an IBM-compatible personal computer, Hayes- 
compatible modem with communications software, and a 
telephone. Maintenance and operation of the TRANSNET facility 
are underwritten by the program sponsor(s) as are updates to the 
respective models and data, thus the only charges to the user of 
the system are telephone hookup charges. TRANSNET provides 
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access to the most recent versions of the models and data devel- 
oped by or for Sandia National Laboratories. Code modifications 
that have been made since the last published documentation are 
noted to the user on the introductory screens. User friendly inter- 
faces have been developed for each of the codes and databases 
on TRANSNET. In addition, users are provided with default input 
data sets for typical problems which can either be used directly or 
edited. Direct transfers of analytical or data files between codes 
are provided to permit the user to perform complex analyses with a 
minimum of input. Recent developments to the TRANSNET system 
include use of the system to directly pass data files between both 
national and international users as well as development and inte- 
gration of graphical depiction techniques. 


35090 (CONF-920905-, pp. 165) TERM — a transportation 
emergency response management, resource identification and 
planning technique. Cashwell, J.W. (Sandia National Laborato- 
ries, Albuquerque, NM (US)); List, G.F. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. DOE Contract AC04- 
76DP00789. From PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials; Yoko- 
hama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials. 280p. Order Number DE93013222. Source: OSTI; NTIS; 
INIS. 

Under the sponsorship of the United States Department of En- 
ergy (DOE) Office of Environmental Restoration and Waste 
Management Emergency Preparedness Program, Sandia National 
Laboratories and Rensselaer Polytechnic Institute developed an 
emergency planning code to identify existing emergency response 
resources, estimate response times, and determine deficiencies in 
the emergency response system. This code, entitled TERM, has 
been linked to network databases and routing models available on 
the DOE’s TRANSNET system, a centralized dial-up computer sys- 
tem containing routing, risk, and systems analysis codes and 
associated data. Assessment of emergency response resources 
and their capabilities and planning for improved capabilities along 
transportation routes have been identified as areas of concern by 
states and Indian tribes as well as the Federal Government. The 
purpose of this project is to develop a computerized technique to 
assess and plan optimal siting strategies for emergency response 
resources that can be used by the DOE and state/local govern- 
ments. Following development, the code will be applied on the 
transportation routes used for the test phase of the Waste Isolation 
Pilot Plant (WIPP), a geologic storage site for DOE Defense Pro- 
grams trasuranic wastes located in southern New Mexico. Testing 
of the technique by a state or local emergency response planning 
agency will precede general release of the code. Potential long- 
term applications of this technology could include expansion of the 
scope of commodities handled to include other hazardous materi- 
als. Future integration of this technique with routing and systems 
analysis codes will permit users to address the requirements of the 
United States Hazardous Materials Transportation Uniform Safety 
Act in assessing routing alternatives for radioactive and hazardous 
materials. 


35091 (CONF-920905-, pp. 167-172) A radioactive waste 
transportation package monitoring system for normal trans- 
port and accident emergency response conditions. Brown, G.S. 
(Sandia National Laboratories, Albuquerque, NM (US)); Cashwell, 
J.W.; Apple, M.L. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. DOE Contract AC04-76DP00789. From PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials; Yokohama (Japan); 13-18 Sep 
1992. In PATRAM ’92: 10th international symposium on the pack- 
aging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

Shipments of radioactive material (RAM) constitute but a small 
fraction of the total hazardous materials shipped in the United 
States each year. Public perception, however, of the potential con- 
sequences of a release from a transportation package containing 
RAM has resulted in significant regulation of transport operations, 
both to ensure the integrity of a package in accident conditions and 
to place operational constraints on the shipper. Much of this atten- 
tion has focused on shipments of spent nuclear fuel and high level 
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wastes which, although comprising a very small number of total 
shipments, constitute a majority of the total curies transported on 
an annual basis. Shipment of these highly radioactive materials is 
made in what is described in the regulations as a Type B packag- 
ing. Type B transportation packages are designed to withstand a 
sequence of accident scenarios, including drop, puncture, fire, and 
immersion with virtually no release of contents. Due to the quanti- 
ties of spent fuel and high level wastes carried in Type B casks 
and the public perception and apprehension regarding the potential 
consequences of a release, involvement of a packaging containing 
spent fuel or high level wastes in any accident will result in a very 
cautious emergency response until it can be determined that the 
integrity of the cask is maintained. Typically this involves closure of 
the transport link or pathway, evacuation of all unnecessary 
personnel, diversion of traffic from the area, and subsequent inves- 
tigative and mitigative procedures from trained specialists. An 
onboard instrumentation/communications package has been devel- 
oped that, when affixed to a radioactive materials cask, can 
monitor key indicators of the integrity of the cask and communicate 
these parameters to emergency responders through modules on 
the vehicle. Entitled the Transportation Intelligent Monitoring Sys- 
tem (TRANSIMS), this package enables remote monitoring of the 
status and integrity of the cask. 


35092 (CONF-920905-, pp. 173-174) Surveying the trans- 
portation of radioactive material (STORM) in the U.S.A. 
McClure, J.D. (Sandia National Laboratories, Albuquerque, NM 
(US)); Hopkins, D. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM ’S82: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

In 1988, a Technical Committee (TC-556.2) was convened by the 
International Atomic Energy Agency (IAEA) to advise the Agency 
on the collection of transport data as a means of assessing the ra- 
diological effects of radioactive material (RAM) transport. There is 
value in gathering such data because, from this information, Mem- 
ber States and the IAEA can develop environmental impact studies 
which demonstrate the efficacy of the packaging and transport reg- 
ulations. In addition, guidance for emergency response operations 
can be obtained from an examination of RAM shipment patterns. 
Finally, there is considerable public information value to developing 
a compilation of the magnitude of RAM shipments on a national 
and international basis. This paper describes a new program, 
STORM, in the US to acquire RAM transport shipment data. There 
is presently no US national system that periodically evaluates the 
numbers and characteristics of RAM shipments in the United 
States. There have been two occasions where estimates of these 
numbers and characteristics have been made. These two studies 
estimated that there were 2.5 - 2.8 million packages shipped on an 
annual basis. The present data collection effort under the STORM 
project involves two phases. The product of Phase 1 of the STORM 
project is a developed survey plan to systematically update parts of 
the shipment data base on a periodic basis so that: (a) as much 
data as possible will be obtained from sources which have already 
collected the data for other purposes (e.g., waste burial grounds) 
rather than from a tedious surveying system; (b) licensees and the 
Federal Government can anticipate the periodic collection of data 
and can adjust their systems (of records, budgets, and contracts) 
to best accommodate that collection; (c) the shipment data base 
will always be reasonably up-to-date for those tasks required for 
continuation of the relatively free transport of radioactive material. 


35093 (CONF-920905-, pp. 175-180) RADTRAN 5 —- a com- 
puter code for transportation risk analysis. Neuhauser, K.S. 
(Sandia National Laboratories, Albuquerque, NM (US)); Kanipe, 
F.L. Sandia National Labs., Albuquerque, NM (United States). 
[1992]. DOE Contract AC04-76DP00789. From PATRAM ’92: 10th 
international symposium on the packaging and transportation of 
radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials. 280p. Order Number 
DE93013222. Source: OSTI; NTIS; INIS. 





RADTRAN 5 is a computer code developed at Sandia National 
Laboratories (SNL) in Albuquerque, NM, to estimate radiological 
and nonradiological risks of radioactive materials transportation. 
RADTRAN 5 is written in ANSI Standard FORTRAN 77 and con- 
tains significant advances in the methodology for route-specific 
analysis first developed by SNL for RADTRAN 4 (Neuhauser and 
Kanipe, 1992). In RADTRAN 1 through 3, a route had to be di- 
vided into three population-density zones per run (usually labelled 
rural, suburban, and urban), and multiple runs of the code were re- 
quired to examine any breakdown of a route into more than three 
such zones (Taylor and Daniel, 1977; Madsen et al., 1983; Madsen 
et al., 1986). This methodology was retained as a user option in 
RADTRAN 4 for the sake of continuity; it has been removed from 
RADTRAN 5. The new methodology is discussed in this paper. 
The code also includes several improved and/or updated numerical 
models. RADTRAN 5 will be released after benchmarking and other 
quality assurance tests are complete. Like the previous RADTRAN 
codes, RADTRAN 5 contains two major modules for incident-free 
and accident risk analysis, respectively. All commercially important 
transportation modes may be analyzed with RADTRAN 5: highway 
by combination truck; highway by light-duty vehicle; rail; barge; 
ocean-going ship; cargo air; and passenger air. 


35094 (CONF-920905-, pp. 181-187) Intermodal transfer of 
spent fuel. Neuhauser, K.S. (Sandia National Laboratories, Albu- 
querque, NM (US)); Weiner, R.F. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. DOE Contract AC04- 
76DP00789. From PATRAM ’92: 10th international symposium on 
the packaging and transportation of radioactive materials; Yoko- 
hama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials. 280p. Order Number DE93013222. Source: OSTI; NTIS; 
INIS. 

As a result of the international standardization of containerized 
cargo handling in ports around the world, maritime shipment han- 
dling is particularly uniform. Thus, handler exposure parameters 
will be relatively constant for ship-truck and ship-rail transfers at 
ports throughout the world. Inspectors’ doses are expected to vary 
because of jurisdictional considerations. The results of this study 
should be applicable to truck-to-rail transfers. A study of the move- 
ment of spent fuel casks through ports, including the loading and 
unloading of containers from cargo vessels, afforded an opportunity 
to estimate the radiation doses to those individuals handling the 
spent fuels with doses to the public along subsequent transporta- 
tion routes of the fuel. A number of states require redundant 
inspections and for escorts over long distances on highways; thus 
handlers, inspectors, escort personnel, and others who are not nor- 
mally classified as radiation workers may sustain doses high 
enough to warrant concern about occupational safety. This paper 
addresses the question of radiation safety for these workers. Data 
were obtained during observation of the offloading of reactor spent 
fuel (research reactor spent fuel, in this instance) which included 
estimates of exposure times and distances for handiers, inspectors 
and other workers during offloading and overnight storage. Expo- 
sure times and distance were also measured for other workers, 
including crane operators, scale operators, security personnel and 
truck drivers. RADTRAN calculational models and parameter val- 
ues then facilitated estimation of the dose to workers during 
incident-free ship-to-truck transfer of spent fuel. 


35095 (CONF-920905-, pp. 189-210) Application of RAD- 
TRAN to estimation of doses to persons in enclosed spaces. 
Neuhauser, K.S. (Sandia National Laboratories, Albuquerque, NM 
(US)). Sandia National Labs., Albuquerque, NM (United States). 
[1992]. DOE Contract AC04-76DP00789. From PATRAM ’92: 10th 
international symposium on the packaging and transportation of 
radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials. 280p. Order Number 
DE93013222. Source: OSTI; NTIS; INIS. 

The RADTRAN computer code for transportation risk analysis 
(Neuhauser and Kanipe, 1992) can be used to estimate doses to 
persons in enclosed volumes. This application was developed in 
response to a need to examine consequences of a hypothetical 
container leak during accident-free transportation by cargo air. The 
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original problem addressed tritium containers, but the method can 
be applied to any gaseous or suspended particulate material po- 
tentially released in an airplane or other enclosed area (e.g., 
warehouse) under accident-free conditions. Such leakage can occur 
during shipment of any radioactive gas or material with a gaseous 
phase. Atmospheric dispersion is normally modeled in RADTRAN 
as a series of downwind isopleths each of which is assigned a dilu- 
tion factor (also known as time-integrated concentration or X/Q 
value). These values are located in look-up tables in RADTRAN 
and are normally taken from externally performed Gaussian 
dispersion calculations. The dilution factors are used to estimate in- 
halation dose to persons in the specified downwind areas. 


35096 (CONF-920905-, pp. 211-217) Conservatism of RAD- 
TRAN line-source model for estimating worker exposures. 
Weiner, R.F. (Western Washington Unv., Bellingham (US)); 
Neuhauser, K.S. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. DOE Contract AC04-76DP00789. From PATRAM 
92: 10th international symposium on the packaging and trans- 
portation of radioactive materials; Yokohama (Japan); 13-18 Sep 
1992. in PATRAM ’92: 10th international symposium on the pack- 
aging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

Concern about the risks posed to people who live along spent 
nuclear fuel transportation routes has led to demands for redundant 
inspections of the transported spent fuel. Several states appear to 
be considering mandatory state inspections. In actual practice, for 
example, research reactor spent fuel returned to the United States 
by sea may receive five redundant inspections (Neuhauser and 
Weiner, 1991) before leaving the dock area where it has been of- 
floaded. It would be prudent to examine the radiological risk to the 
inspectors themselves before state or federal regulations are pro- 
mulgated which require redundant inspections. Federal regulations 
(10 CFR 71 and 49 CFR 173-178) require that the radiation dose 
rate at 1 meter from any accessible external surface of a radioac- 
tive materials package not exceed 0.1 msv/hr (10 mrem/hr) except 
for packages shipped by exclusive-use vehicles (e.g., spent fuel 
casks). In the latter case, the maximum dose rate at any point 2 m 
from the vertical planes projected by the outer lateral surfaces of a 
closed vehicle or by the outer edges of an open vehicle may not 
exceed 0.1 mSv/hr. Important steps in the preparation of any ra- 
dioactive materials shipment are measurement of the package 
dose rate at the point of origin and recording this dose rate on the 
shipping papers. To obtain these measurements, an individual must 
be 2 or 3 meters from the package surface for at least several min- 
utes. Some state inspections take much longer: 30 to 45 minutes 
(Hostick, et al., 1992). Other workers may also come close to a 
spent fuel cask during normal operations, even though the casks 
are actually lifted and moved with heavy cranes.These individuals 
spend several minutes within a few meters of the cask. Still an- 
other individual may inspect and tag the fittings after the cask is 
secured to the truck. The truck drivers also inspect the fittings, 
handle shipping papers, and have been observed to spend up to 
ten minutes a few meters from the cask. 


35097 (CONF-920905-, pp. 219-226) A methodology for the 
transfer of probabilities between accident severity categories. 
Whitlow, J.D. (Sandia National Laboratories, Albuquerque, NM 
(US)); Neuhauser, K.S. Sandia National Labs., Albuquerque, NM 
(United States). [1992]. DOE Contract AC04-76DP00789. From 
PATRAM '92: 10th international symposium on the packaging and 
transportation of radioactive materials; Yokohama (Japan); 13-18 
Sep 1992. In PATRAM ’92: 10th international symposium on the 
packaging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

Evaluation of the radiological risks of accidents involving vehicles 
transporting radioactive materials requires consideration of both 
accident probability and consequences. The probability that an ac- 
cident will occur may be estimated from historical accident data for 
the given mode of transport. In addition to an overall accident rate, 
information regarding accident severity and the resulting package 
environments across the range of all credible accidents is needed 
to determine the potential for a release of radioactive material from 
the package or for an increase in direct radiation from the package 
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caused by damage to packaging shielding. This information is usu- 
ally obtained from a variety of sources such as historical data, 
experimental data, analyses of accident and package environ- 
ments, and expert opinion. The consequences of an accident 
depend on a number of factors including the type, quantity, and 
physical form of radioactive material being transported; the re- 
sponse of the package to accident environments; the fraction of 
material released from the package; and the dispersion of any re- 
leased material. One approach for the classification and treatment 
of transportation accidents in risk analysis divides the complete 
range of critical accident environments resulting from all credible 
accidents into some number of accident-severity categories. The 
types of accident environments that a package may be subjected to 
in transportation are often classified into the following five groups: 
impact, fire, crush, puncture, and immersion. A “critical” accident 
environment is one of a type that could present a plausible threat 
to a package. Each severity category represents a portion of all 
credible accidents, and the total of all severity categories covers 
the complete range of critical accident environments. This approach 
is used in the risk assessment codes RADTRAN (Neuhauser and 
Kanipe 1992) and INTERTRAN (Ericsson and Elert 1983). 


35098 (CONF-920905-, pp. 227-234) Design of an actively 
cooled plate calorimeter for the investigation of pool fire heat 
fluxes. Koski, J.A. (Sandia National Laboratories, Albuquerque, 
NM (US)); Keltner, N.R.; Nicolette, V.F.; Wix, S.D. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. DOE Contract 
AC04-76DP00789. From PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials; 
Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS 

For final qualification of shipping containers for transport of haz- 
ardous materials, thermal testing in accordance with regulations 
such as 10CFR71 must be completed. Such tests typically consist 
of 30 minute exposures with the container fully engulfed in flames 
from a large, open pool of JP4 jet engine fuel. Despite careful en- 
gineering analyses of the container, testing often reveals design 
problems that must be solved by modification and expensive 
retesting of the container. One source of this problem is the wide 
variation in surface heat flux to the container that occurs in pool 
fires. Average beat fluxes of 50 to 60 kW/m? are typical and close 
the values implied by the radiation model in 10CFR71, but peak 
luxes up to 150 kW/m? are routinely observed in fires (Keltner, et 
al,1990). Heat fluxes in pool fires have been shown to be a func- 
tion of surface temperature of the container, height above the pool, 
surface orientation, wind, and other variables. If local variations in 
the surface heat flux to the container can be better predicted, de- 
sign analyses will become more accurate, and fewer problems will 
be uncovered during testing. The objective of the calorimeter de- 
sign described in this paper is to measure accurately pool fire heat 
fluxes under controlled conditions, and to provide data for 
calibration of improved analytical models of local flame-surface in- 
teractions. 


35099 (CONF-920905-, pp. 241) Application of advanced 
handling techniques to transportation cask design. Bennett, 
P.C. (Sandia National Laboratories, Albuquerque, NM (US)). San- 
dia National Labs., Albuquerque, NM (United States). [1992]. DOE 
Contract AC04-76DP00789. From PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS 

Sandia National Laboratories supports the US Department of En- 
ergy (DOE) Office of Civilian Radioactive Waste Management 
(OCRWM) applying technology to the safe transport of nuclear 
waste. Part of that development effort includes investigation of ad- 
vanced handling technologies for automation of cask operations at 
nuclear waste receiving facilities. Although low radiation levels are 
expected near transport cask surfaces, cumulative occupational ex- 
posure at a receiving facility can be significant. Remote automated 
cask handling has the potential to reduce both the occupational 
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exposure and the time necessary to process a cask. Thus, auto- 
mated handling is consistent with DOE efforts to reduce the 
lifecycle costs of the waste disposal system and to maintain public 
and occupational radiological risks as low as reasonably achiev- 
able. This paper describes the development of advanced handling 
laboratory mock-ups and demonstrations for spent fuel casks. Uti- 
lizing the control enhancements described below, demonstrations 
have been carried out including cask location and identification, 
contact and non-contact surveys, impact limiter removal, tiedown 
release, uprighting, swing-free movement, gas sampling, and lid re- 
moval operations. Manually controlled movement around a cask 
under off-normal conditions has also been demonstrated. 


35100 (CONF-920905-, pp. 243-250) Burnup credit issues 
in transportation and storage. Brady, M.C. (Sandia National Lab- 
oratories, Albuquerque, NM (US)); Sanders, T.L.; Seager, K.D.; 
Lake, W.H. Sandia National Labs., Albuquerque, NM (United 
States). [1992]. DOE Contract AC04-76DP00789. From PATRAM 
'92: 10th international symposium on the packaging and trans- 
portation of radioactive materials; Yokohama (Japan); 13-18 Sep 
1992. In PATRAM ’92: 10th international symposium on the pack- 
aging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

Reliance on the reduced reactivity of spent fuel for criticality con- 
trol during transportation and storage is referred to as burnup 
credit. This concept has attracted international interest and is being 
actively pursued in the United States in the development of a new 
generation of transport casks. An overview of the US experience in 
developing a methodology to implement burnup credit in integrated 
approach to transport cask design is presented in this paper. 
Specifically, technical issues related to the analysis, validation and 
implementation of burnup credit are identified and discussed. 


35101 (CONF-920905-, pp. 251-258) STACE: Source Term 
Analyses for Containment Evaluations of transport casks. Sea- 
ger, K.D. (Sandia National Laboratories, Albuquerque, NM (US)); 
Gianoulakis, S.E.; Barrett, P.R.; Rashid, Y.R.; Reardon, P.C. San- 
dia National Labs., Albuquerque, NM (United States). [1992]. DOE 
Contract AC04-76DP00789. From PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

The development of the Source Term Analyses for Containment 
Evaluations (STACE) methodology provides a unique means for 
estimating the probability of cladding breach within transport casks, 
quantifying the amount of radioactive material released into the 
cask interior, and calculating the releasable radionuclide concentra- 
tions and corresponding maximum permissible leakage rates. 
Following the guidance of ANSI N14.5, the STACE methodology 
provides a technically defensible means for estimating maximum 
permissible leakage rates. These containment criteria attempt to 
reflect the true radiological hazard by performing a detailed exami- 
nation of the spent fuel, CRUD, and residual contamination 
contributions to the releasable source term. The evaluation of the 
spent fuel contribution to the source team has been modeled fairly 
accurately using the STACE methodology. The structural model 
predicts the cask drop load history, the mechanical response of the 
fuel assembly, and the probability of cladding breach. These data 
are then used to predict the amount of fission gas, volitile species, 
and fuel fines that are releasable from the cask. There are some 
areas where data are sparse or lacking in which experimental vali- 
dation is planned. Finally, the ANS] N14.5 recommendation that 
3% and 100% of the fuel rods fail during normal and hypothetical 
accident conditions of transport, respectively, has been show to be 
overly conservative by several degrees of magnitude for these ex- 
ample analyses. Furthermore, the maximum permissible leakage 
rates for this example assembly under normal and hypothetical 
accident conditions are significanly higher that the leaktight require- 
ments. By relaxing the maximum permissible leakage rates, the 
source term methodology is expected to significantly improvecask 
economics and safety. 


35102 (CONF-920905—, pp. 259-266) Transportation cask 
contamination weeping: A program leading to prevention. 





Bennett, P.C. (Sandia National Laboratories, Albuquerque, NM 
(US)); Doughty, D.H.; Chambers, W.B. Sandia National Labs., 
Albuquerque, NM (United States). [1992]. DOE Contract AC04- 
76DP00789. From PATRAM '92: 10th international symposium on 
the packaging and transportation of radioactive materials; Yoko- 
hama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials. 280p. Order Number DE93013222. Source: OSTI; NTIS; 
INIS. 

This paper describes the problem of cask contamination weep- 
ing, and efforts to understand the phenomenon and to eliminate its 
occurrence during spent nuclear fuel transport. The paper summa- 
rizes analyses of field experience and scoping experiments, and 
concentrates on current modelling and experimental validation ef- 
forts. The “weeping” phenomenon associated with spent fuel 
transportation casks (also known as ‘sweating”) is believed to be 
due to the conversion of fixed contamination on the external sur- 
face of the cask to a removable form. Spent fuel transportation 
casks are loaded under water at nuclear power plants in a spent 
fuel storage pool, exposing the cask surfaces to contamination by 
radionuclides present in the pool water including '°’Cs, '*Cs, and 
6°Co. The external surfaces of loaded casks are routinely surveyed 
for removable contamination and decontaminated to 1/10 of the US 
and IAEA regulatory limits prior to being released for shipment 
(49CFR 1983, IAEA 1989). However, 3% to 8% of US spent fuel 
casks have arrived at final destinations with removable surface 
contamination in excess of that allowed by regulation, though many 
preshipment surveys have shown contaminant levels to be within 
allowable limits (Grella 1987). Attempts to reduce the incidence of 
weeping have met with limited success and resulted in time- 
consuming operational constraints and procedures that significantly 
increase cask processing times and occupational composure at 
loading facilities. As the US Department of Energy (DOE) moves 
toward a high volume spent fuel transportation campaign beginning 
in 1998, the elimination of weeping occurrence and minimization of 
operational constraints has received increased attention. A DOE 
program is underway at Sandia National Laboratories (SNL) to 
determine the physical and chemical processes involved in radionu- 
clide contamination and release on transportation cask surfaces. 


35103 (CONF-920905-, pp. 267-271) Burnup verification 
measurements for spent nuclear fuel. Ewing, R.I. (Sandia Na- 
tional Laboratories, Albuquerque, NM (US)). Sandia National Labs., 
Albuquerque, NM (United States). [1992]. From PATRAM '92: 10th 
international symposium on the packaging and transportation of 
radioactive materials; Yokohama (Japan); 13-18 Sep 1992. In PA- 
TRAM ’92: 10th international symposium on the packaging and 
transportation of radioactive materials. 280p. Order Number 
DE93013222. Source: OSTI; NTIS; INIS. 

The US Department of Energy is presently scheduled to begin 
transport of spent fuel from utility reactor sites to a federal storage 
facility in 1998, using casks certified by the US Nuclear Regulatory 
Commission. The spent fuel to be transported in the immediate fu- 
ture has been cooled for a decade or more, and its radiation output 
is greatly reduced due to natural radioactive decay. The reduced 
requirements for heat dissipation and radiation shielding allow 
more spent fuel to be loaded into a cask of a fixed gross weight. 
Conceptually, cask capacity can be increased to the point where, 
under certain conditions, nuclear criticality safety must be consid- 
ered in the design of transport casks. Nuclear criticality becomes 
possible during the transport of spent fuel only if. (1) the cask is in- 
volved in an accident, (2) the accident is severe enough to breach 
the cask, (3) the cask is flooded with water that contains a low 
level of neutron absorbers, and (4) the fuel has unacceptably high 
reactivity. The criticality of the loaded, flooded cask can be calcu- 
lated from three parameters which are cataloged at the reactor for 
each assembly: initial enrichment; burnup; and the cooling time 
(years). Casks designed taking advantage of the reduced reactivity 
of the burned fuel to calculate criticality are called burnup credit 
casks.The characteristics of fuel acceptable for loading into a bur- 
nup credit cask can be specified by a loading curve. Acceptable 
assemblies are configured in the cask so that, under flooded condi- 
tions, the system is less than 95% of critical. The curve delineates 
the minimum burnup credit required for a particular initial enrich- 
ment. The use of burnup credit in cask design raises the possibility 
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that a cask could be misloaded with unacceptable fuel, if such as- 
semblies are present. Radiation measurements can be used to 
help prevent misloading of a cask by verifying that each assembly 
has the appropriate characteristics. 


35104 (CONF-920905-—, pp. 273-280) Incentives for the use 
of depleted uranium alloys as transport cask containment 
structure. McConnell, P. (GRAM, Inc., Albuquerque, NM (US)); 
Salzbrenner, R.; Wellman, G.W.; Sorenson, K.B. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. DOE Contract 
AC04-76DP00789. From PATRAM '92: 10th international sympo- 
sium on the packaging and transportation of radioactive materials; 
Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

Radioactive material transport casks use either lead or depleted 
uranium (DU) as gamma-ray shielding material. Stainless steel is 
conventionally used for structural containment If a DU alloy had 
sufficient properties to guarantee resistance to failure during both 
normal use and accident conditions to serve the dual-role of shield- 
ing and containment, the use of other structure materials (i.e., 
stainless steel) could be reduced. (It is recognized that lead can 
play no structural role.) Significant reductions in cask weight and 
dimensions could then be achieved perhaps allowing an increase 
in payload. The mechanical response of depleted uranium has pre- 
viously not been included in calculations intended to show that 
DU-shielded transport casks will maintain their containment func- 
tion during all conditions. This paper describes a two-part study of 
depleted uranium alloys: First, the mechanical behavior of DU 
alloys was determined in order to extend the limited set of me- 
chanical properties reported in the literature (Eckelmeyer, 1991). 
The mechanical properties measured include the tensile behavior 
the impact energy. Fracture toughness testing was also performed 
to determine the sensitivity of DU alloys to brittle fracture. Fracture 
toughness is the inherent material property which quantifies the 
fracture resistance of a material. Tensile strength and ductility are 
significant in terms of other failure modes, however, as will be dis- 
cussed. These mechanical properties were then input into finite 
element calculations of cask response to loading conditions to 
quantify the potential for claiming structural credit for DU. (The 
term “structural credit” describes whether a material has adequate 
properties to allow it to assume a positive role in withstanding 
structure loadings.) 


35105 (CONF-9305181—) Transportation Management 
Workshop: Proceedings. USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Transportation Management Div. [1993]. 592p. Sponsored 
by USDOE, Washington, DC (United States). From Transportation 
management workshop; Gaithersburg, MD (United States); 11-13 
May 1993. Order Number DE94000411. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report is a compilation of discussions presented at the 
Transportation Management Workshop held in Gaithersburg, Mary- 
land. Topics include waste packaging, personnel training, robotics, 
transportation routing, certification, containers, and waste classifi- 
cation. 


35106 (CONF-930873-26) The challenge of packaging and 
transporting mixed waste samples and residues arising from 
the Department of Energy's Analytical Services Program. Pope, 
R.B. (Oak Ridge National Lab., TN (United States)); Blalock, L.G.; 
Conroy, M.J. Oak Ridge National Lab., TN (United States). [1993]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO05-840R21400. From 2. international mixed waste 
symposium; Baltimore, MD (United States); 17-20 Aug 1993. Order 
Number DE93019165. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses the background and magnitude of 
challenges that the US Department of Energy (DOE) faces in ac- 
complishing its task to characterize and remediate wastes at its 
sites. The analytical-sample-shipment needs are discussed, antici- 
pated packaging and transport problems are assessed, and the 
way in which DOE’s Transportation Management Division is 
preparing to support other DOE organizations in addressing these 
challenges is summarized. Many challenges arising from the need 
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to ship analytical samples are centered upon resolving packaging 
issues. Resolution of these challenges will require further efforts to 
define and quantify packaging requirements better and to develop 
methods for addressing resultant issues in a timely, an efficient, 
and a safe manner. 


35107 (DOE/EA-0818) Environmental Assessment for DOE 
permission for off-loading activities to support the movement 
of Millstone Unit 2 steam generator sub-assemblies across the 
Savannah River Site. USDOE Savannah River Field Office, Aiken 
SC (United States). Oct 1992. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). Order Number DE93016913. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has prepared an Environmen- 
tal Assessment (EA), for the proposed granting of DOE permission 
of offloading activities to support the movement Miilstone Unit 2 
steam generator sub-assemblies (SGSAs) across the Savannah 
River Site (SRS). Based on the analyses in the EA, DOE has de- 
termined that the proposed action is not a major Federal action 
significantly affecting the quality of the human environment within 
the meaning of the National Environmental Policy Act (NEPA) of 
1969. Therefore, an environmental impact statement is not re- 
quired, and the Department is issuing this Finding of No Significant 
Impact. On the basis of the floodplain/wetlands assessment in the 
EA, DOE has determined that there is no practicable alternative to 
the proposed activities and that the proposed action has been de- 
signed to minimize potential harm to or within the floodplain of the 
SRS boat ramp. No wetlands on SRS would be affected by the 
proposed action. 


35108 (DOE/LLW-178) Greater-than-Class C low-level ra- 
dioactive waste transportation regulations and requirements 
study: National Low-Level Waste Management Program. Ty- 
acke, M.; Schmitt, R. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). Jul 1993. 131p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC07-761D01570. Order Number 
DE93018938. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this report is to identify the regulations and re- 
quirements for transporting greater-than-Class C (GTCC) low-level 
radioactive waste (LLW) and to identify planning activities that need 
to be accomplished in preparation for transporting GTCC LLW. The 
regulations and requirements for transporting hazardous materials, 
of which GTCC LLW is included, are complex and include several 
Federal agencies, state and local governments, and Indian tribes. 
This report is divided into five sections and three appendices. Sec- 
tion 1 introduces the report. Section 2 identifies and discusses the 
transportation regulations and requirements. The regulations and 
requirements are divided into Federal, state, local government, and 
Indian tribes subsections. This report does not identify the regula- 
tions or requirements of specific state, local government, and 
Indian tribes, since the storage, treatment, and disposal facility 
locations and transportation routes have not been specifically iden- 
tified. Section 3 identifies the planning needed to ensure that all 
transportation activities are in compliance with the regulations and 
requirements. It is divided into (a) transportation packaging; (b) 
transportation operations; (c) system safety and risk analysis, (d) 
route selection; (e) emergency preparedness and response; and (f) 
safeguards and security. This section does not provide actual plan- 
ning since the details of the Department of Energy (DOE) GTCC 
LLW Program have not been finalized, e.g., waste characterization 
and quantity, storage, treatment and disposal facility locations, and 
acceptance criteria. Sections 4 and 5 provide conclusions and ref- 
erenced documents, respectively. 


35109 
tem: Demonstrated readiness. Ward, T.R. (Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div.); 
Spooner, R. Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div. [1991]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-86AL31950. 
(CONF-910603-30: Annual meeting of the American Nuclear Soci- 
ety (ANS), Orlando, FL (United States), 2-6 Jun 1991). Order 
Number DE93017901. Source: OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has developed an integrated 
transportation system to transport transuranic (TRU) waste from ten 
widely-dispersed generator sites to the Waste Isolation Pilot Plant 


(DOE/WIPP-91-013C) The WIPP transportation sys- 
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(WIPP). The system consists of a Type B container, a specially- de- 
signed trailer, a lightweight tractor, the DOE “TRANSCOM” vehicle 
tracking system, and uniquely qualified and highly-trained drivers. 
In June of 1989, the National Academy of Sciences reviewed the 
transportation system and concluded that: “The system proposed 
for transportation of TRU waste to WIPP is safer than that em- 
ployed for any other hazardous material in the United States today 
and will reduce risk to very low levels” (emphasis added). The next 
challenge facing the DOE was demonstrating that this system was 
ready to transport the TRU waste to the WIPP site efficiently and 
in the safest manner possible. Not only did the DOE feel that is 
was necessary to convince itself that the system was safe, but also 
representatives of the 20 states through which it would travel. 


35110 (DOE/WIPP-91-022C) The WIPP transportation sys- 
tem — “Safer than any other”. Ward, T.R. (Westinghouse Electric 
Corp., Carlsbad, NM (United States)); Spooner, R. Westinghouse 
Electric Corp., Carlsbad, NM (United States). [1991]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-86AL31950. (CONF-911107-83: 1991 winter meeting of the 
American Nuclear Society (ANS), San Francisco, CA (United 
States), 10-15 Nov 1991). Order Number DE93017907. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) has developed an integrated 
transportation system to transport transuranic (TRU) waste from 
ten widely dispersed generator sites to the Waste Isolation Pilot 
Plant (WIPP). The system consists of a Type B container, a spe- 
cially designed trailer, a lightweight tractor, the DOE TRANSCOM 
satellite-based vehicle tracking system, and uniquely qualified and 
highly trained drivers. The DOE has demonstrated that this system 
is ready to transport the TRU waste to the WIPP site efficiently and 
safely. Since the system was put in place in November 1988, it 
has been repeatedly upgraded and enhanced to incorporate addi- 
tional safety measures. In June of 1989, the National Academy of 
Sciences (NAS) reviewed the transportation system and concluded 
that “the system proposed for transportation of TRU waste to WIPP 
is safer than that employed for any other hazardous material in the 
United States today and will reduce risk to very low levels” (em- 
phasis added). The NAS conclusion was made before the DOE 
implemented the Enhanced Driver Training Course for carrier 
drivers. The challenge facing the DOE was to examine the 
transportation system objectively and determine what additional im- 
provements could be made to further enhance safety. 


35111 (DOE/WIPP-—91-037C) Simulation model for the WIPP 
transportation and delivery system. Sharif, F. (Westinghouse 
Electric Corp., Carlsbad, NM (United States)); Lippis, J.; Quinn, D. 
Westinghouse Electric Corp., Carlsbad, NM (United States). [1992]. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. (CONF-920307-100: Waste manage- 
ment '92, Tucson, AZ (United States), 1-5 Mar 1992). Order 
Number DE93017917. Source: OSTI; NTIS; INIS; GPO Dep. 

The United States Department of Energy’s (DOE's) Waste Isola- 
tion Pilot Plant (WIPP) is a first of its kind repository designed to 
demonstrate safe disposal of transuranic (TRU) waste in bedded 
salt 2150 feet underground. Contact-handied (CH) TRU waste, 
waste with low beta or gamma emitting radionuclides that can be 
handled without protective clothing or additional shielding, will be 
transported to WIPP in Nuclear Regulatory Commission (NRC) cer- 
tified containers known as TRUPACT-Ils. The TRUPACT-II is the 
cornerstone of a transportation system designed for extraordinarily 
safe transport of TRU waste from ten DOE production and re- 
search sites to WIPP. This paper describes the complexities of the 
transportation system and discusses how a simulation model can 
be utilized as a tool to develop economical operating parameters 
for the system. 


35112 (EGG-M-92714) Unsteady-state VOC transport in 
vented waste drums. Liekhus, K.J.; Gresham, G.L.; Peterson, 
E.S.; Rae, C.; Hotz, N.J.; Connolly, M.J. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). [1993]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-930873-27: 2. international mixed waste 
symposium, Baltimore, MD (United States), 17-20 Aug 1993). Or- 
der Number DE93018941. Source: OSTI; NTIS; GPO Dep. 





A model of unsteady-state volatile organic compound (VOC) 
transport in a vented waste drum has been developed. Model 
predictions of the VOC concentration in the innermost layer of con- 
finement and the drum headspace are compared to measurements 
in lab-scale simulated waste drums. 


35113 (HW-—77820) UNH transfer study. French, R.B. Gen- 
eral Electric Co., Richland, WA (United States). Hanford Atomic 
Products Operation. 17 Jun 1963. 30p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93040791. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

The transfer of uranyl nitrate hexahvdrate solution from the, 
Purex Plant in 200-East Area to the U0, Plant in 200-West Area is 
presently being accomplished with the use of two specially built 
trailer trucks. This system has been used since the startup of the 
Purex Plant. Because the production rate of Purex has increased 
significantly since then, it seems appropriate to ask, “Is trucking the 
optimum method under the present and predicted rates of produc- 
tion?” At the request of Purex Operation, a study has been made 
of the UNH hauling system, and of some possible alternatives. The 
purpose of this study was to compare the various advantages and 
disadvantages of the present and alternate systems, to make rec- 
ommendations, and to provide a basis for possible management 
action. 


35114 (SAND—93-0293C) Burnup verification measure- 
ments at a US nuclear utility using the FORK measurement 
system. Ewing, R./. (Sandia National Labs., Albuquerque, NM 
(United States)); Bosler, G.E.; Walden, G. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 3p. Sponsored by US- 
DOE, Washington, DC (United States); Electric Power Research 
Inst., Palo Alto, CA (United States). DOE Contract AC04- 
76DP00789. (CONF-930749-66: 34. annual meeting of the 
Institute of Nuclear Materials Management, Scottsdale, AZ (United 
States), 18-21 Jul 1993). Order Number DE93019423. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The FORK measurement system, designed at Los Alamos Na- 
tional Laboratory (LANL) for the International Atomic Energy 
Agency (IAEA) safeguards program, has been used to examine 
spent reactor fuel assemblies at Duke Power Company's Oconee 
Nuclear Station. The FORK system measures the passive neutron 
and gamma-ray emission from spent fuel assemblies while in the 
storage pool. These measurements can be correlated with burnup 
and cooling time, and can be used to verify the reactor site 
records. Verification measurements may be used to help ensure 
nuclear criticality safety when burnup credit is applied to spent fuel 
transport and storage systems. By taking into account the reduced 
reactivity of spent fuel due to its burnup in the reactor, burnup 
credit results in more efficient and economic transport and storage. 
The objectives of these tests are to demonstrate the applicability of 
the FORK system to verify reactor records and to develop optimal 
procedures compatible with utility operations. The test program is a 
cooperative effort supported by Sandia National Laboratories, the 
Electric Power Research Institute (EPRI), Los Alamos National 
Laboratory, and the Duke Power Company. 


35115 (WHC-SA-1414-Rev.1) Uranium hexafluoride pack- 
aging tiedown systems overview at Portsmouth Gaseous 
Diffusion Plant, Piketon, Ohio: Revision 1. Becker, D.L.; Green, 
D.J.; Lindquist, M.R. Westinghouse Hanford Co., Richland, WA 
(United States). Jul 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-930749-62-Rev.1: 34. annual meeting of the Institute of 
Nuclear Materials Management, Scottsdale, AZ (United States), 18- 
21 Jul 1993). Order Number DE93018673. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Portsmouth Gaseous Diffusion Plent (PORTS) in Piketon, 
Ohio, is operated by Martin Marietta Energy Systems, Inc., through 
the US Department of Energy-Oak Ridge Operations Office (DOE- 
ORO) for the US Department of Energy-Headquarters, Office of 
Nuclear Energy. The PORTS conducts those operations that are 
necessary for the production, packaging, and shipment of uranium 
hexafluoride (UF 6). Uranium hexafluoride enriched uranium than 
1.0 wt percent *°°U shall be packaged in accordance with the US 
Department of Transportation (DOT) regulations of Title 49 CFR 
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Parts 173 (Reference 1) and 178 (Reference 2), or in US Nuclear 
Regulatory Commission (NRC) or US Department of Energy (DOE) 
certified package designs. Concerns have been expressed regard- 
ing the various tiedown methods and condition of the trailers being 
used by some shippers/carriers for international transport of the 
UF, cylinders/overpacks. Because of the concerns about interna- 
tional shipments, the US Department of Energy-Headquarters 
(DOE-HQ) Office of Nuclear Energy, through DOE-HQ Transporta- 
tion Management Division, requested Westinghouse Hanford 
Company (Westinghouse Hanford) to review UF, packaging 
tiedown and shipping practices used by PORTS, and where possi- 
ble and appropriate, provide recommendations for enhancing these 
practices. Consequently, a team of two individuals from Westing- 
house Hanford visited PORTS on March 5 and 6, 1990, for the 
purpose of conducting this review. The paper provides a brief dis- 
cussion of the review activities and a summary of the resulting 
findings and recommendations. A detailed reporting of the is docu- 
mented in Reference 4. 


35116 (WSRC-MS—93-281) Developments in tritium storage 
and transportation at the Savannah River Site. Heung, L.K. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930937-1: 
Course and workshop on tritium technology for fusion reactors, 
Varenna (Italy), 6-14 Sep 1993). Order Number DE93019836. 
Source: OSTI; NTIS; GPO Dep. 

At the Savannah River Site, a program to develop metal hydride 
applications to improve the tritium processing capability at the site 
was initiated about 10 years ago. A number of applications from tri- 
tium storage to purification have been developed an implemented 
in both new and existing tritium facilities. In the tritium storage and 
transport area, hydride beds with capacities from a fraction of a 
gram to several hundred grams have been developed. This paper 
presents our experiences gained in developing these beds. 
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35117 (AEA-D and R-0026) Effects of gas overpressurisa- 
tion on the geological environment of a deep repository. Nash, 
P.J. (AEA Petroleum Services, Winfrith (United Kingdom)); Rod- 
well, W.R. AEA Decommissioning and Radwaste, Winfrith (United 
Kingdom). Apr 1990. 35p. (NSS/R-208;AEA-APS—0024.). Order 
Number DE94603557. Source: OSTI; NTIS (US Sales Only); INIS. 

The effect of gas generated from the deep burial of low and in- 
termediate level radioactive wastes is being assessed. Significant 
volumes of gas are expected to be produced by anaerobic corro- 
sion of metals and microbial degradation of organic materials. 
Work is being carried out to determine how easily the gas gener- 
ated can move away from the repository, since if its flow were 
impeded the pressure in the repository would rise. If the flow were 
sufficiently impeded then the pressure rise could ultimately lead to 
fracturing of the vault or the flow field environment, possibly provid- 
ing pathways that could accelerate the movement of radionuclides 
to the surface. This study considers the effects of such an over- 
pressurisation on the integrity of the geological environment 
containing the repository. It attempts to quantify the pore fluid pres- 
sures at which fracturing of hard rock masses may occur by 
investigating a number of models of rock failure in homogeneously 
stressed rock and the effects of the presence of an idealised vault 
on the stress field. A crack opening model has also been devel- 
oped which considers the effect of the overpressurisation on the 
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dimensions of existing cracks within the rock and hence on the 
value of its permeability. (Author). 


35118 (ANL—92/40) A vibration model for centrifugal 
contactors. Leonard, R.A.; Wasserman, M.O.; Wygmans, D.G. Ar- 
gonne National Lab., IL (United States). Nov 1992. 84p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93040645. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Using the transfer matrix method, we created the Excel work- 
sheet “Beam” for analyzing vibrations in centrifugal contactors. 
With this worksheet, a user can calculate the first natural frequency 
of the motor/rotor system for a centrifugal contactor. We deter- 
mined a typical value for the bearing stiffness (kg) of a motor after 
measuring the kp value for three different motors. The kp value is 
an important parameter in this model, but it is not normally avail- 
able for motors. The assumptions that we made in creating the 
Beam worksheet were verified by comparing the calculated results 
with those from a VAX computer program, BEAM IV. The Beam 
worksheet was applied to several contactor designs for which we 
have experimental data and found to work well. 


35119 (ANL/CHM/CP-78700) Advanced chemical separa- 
tions in support of the clean option strategy. Horwitz, E.P. 
(Argonne National Lab., IL (United States)); Dietz, M.L.; Diamond, 
H.; Leonard, R.A.; Rogers, R.D. Argonne National Lab., IL (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930913— 
29: Global ’93: future nuclear systems - emerging fuel cycles and 
waste disposal options, Seattle, WA (United States), 12-17 Sep 
1993). Order Number DE93019762. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The objective of the Clean Option Strategy is to reduce the vol- 
ume of waste from Hanford Storage tanks that must be vitrified 
and subsequently buried in a deep geologic repository to less than 
1000 canisters (1) Advanced chemical separations in support of 
the Clean Option Strategy comprise a series of novel processes 
that are designed to extract and recover U, TRUs (Np, Pu, Am, 
Cm), °°Sr, Te and 'S7Cs from dissolved sludge waste obtained 
from Hanford storage tanks. All inert constituents and the balance 
of the fission products, including barium and the lanthanides (Ln), 
will remain in the raffinates and effluent streams generated in these 
processes. The aim of the advanced chemical processes is to re- 
duce the complexity and cost of the chemical pretreatment of the 
dissolved sludge from the single- and double-shelled tanks. To 
achieve this goal, Hanford must minimize the number of processes 
to extract U, TRUs, °°Sr, Te and '5’Cs, minimize the number of 
times that the initial volume of dissolved sludge must be handled, 
and concentrate product streams to reduce the scale of operation. 
To meet the requirements of advanced chemical separation 
processes, all systems must: Readily achieve the desired decon- 
tamination factors, have good chemical and radiolytic stability, not 
use highly hazardous substances, not significantly increase the vol- 


ume of feed or waste and lend themselves to easy engineering 
scale-up. 


35120 (ANL/CMT/CP-80618) Management of radioactive 
waste from nuclear power plants. Argonne National Lab., IL 
(United States); Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Labs. [1993]. 18p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9308152-3: ICRP-60: International Atomic Energy Agency 
interregional training course on management of radioactive waste 
from nuclear power plants, Argonne, IL (United States), 23 Aug - 
17 sep 1993). Order Number DE93040274. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Even thought risk assessment is an essential consideration in all 
projects involving radioactive or hazardous waste, its public role is 
often unclear, and it is not fully utilized in the decision-making pro- 
cess for public acceptance of such facilities. Risk assessment 
should be an integral part of such projects and should play an im- 
portant role from beginning to end, i.e., from planning stages to the 
closing of a disposal facility. A conceptual model that incorporates 
all potential pathways of exposure and is based on site-specific 
conditions is key to a successful risk assessment. A baseline com- 
parison with existing standards determines, along with other 
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factors, whether the disposal site is safe. Risk assessment also 
plays a role in setting priorities between sites during cleanup ac- 
tions and in setting cleanup standards for certain contaminants at a 
site. The applicable technologies and waste disposal designs can 
be screened through risk assessment. 


35121 (BNL-52384) Thermal degradation of concrete in the 
temperature range from ambient to 315°C (600°F). Kassir, M.K.; 
Bandyopadhyay, K.K.; Reich, M. Brookhaven National Lab., Upton, 
NY (United States). Jun 1993. 23p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93019775. Source: OSTI; NTIS; GPO Dep. 

This report is concerned with determining the effect of elevated 
temperatures on the behavior of concrete. Emphasis is placed on 
quantifying the degree of potential degradation of the physical 
properties of concrete in high-level waste storage tanks. The range 
in the temperature elevation of interest covers from ambient to 
315°C (600°F). The literature has been reviewed to examine the 
applicable experimental data and quantify the degradation in the 
concrete and reinforcing steel. Since many variables and test con- 
ditions control the results in the data base, upper and lower 
bounds of the degraded properties at temperatures applicable to 
the environments of the storage tanks are summarized and pre- 
sented in explicit forms. Such results are useful in assessing the 
effect of elevated temperatures on the structural behavior of the 
tanks. Also, they provide the technical basis for a parametric study 
that may be necessary to investigate the thermal aspects of the 
structural integrity of the tanks. 


35122 (CEA-CONF—11366) Redox and extraction chemistry 
of actinides U, Np, Pu, Am complexed with the phospho- 
tungstate ligand: P2W170.,, '°—. Adnet, J.M.; Madic, C.; Bourges, 
J. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule 
(France). Dept. des Procedes de Retraitement. 1992. 2p. (CONF- 
9204201—: 22. actinides meeting, Meribel (France), 22-25 Apr 
1992). Order Number DE94602379. Source: OSTI; NTIS (US 
Sales Only); INIS. 

An interesting option in the management of the high level liquid 
wastes produced when reprocessing spent nuclear fuels would 
consist in the partitioning of minor actinides from these solutions 
followed by their transmutation into short-lived fission products. 
Among the hydrometaliurgical processes proposed for actinides 
recovery, one consists in the selective extraction of their higher ox- 
idation states. Such a way could enable an extraction of U, Np, Pu, 
and Am without taking into account the difficult actinide(Ill)- 
lanthanide(Ill) separation step. In order to stabilize higher oxidation 
states of actinides (especially for americium), strong complex- 
forming ligands are needed. In that field, a ligand belonging to the 
insaturated heteropolyanions family has been studied: the phos- 
photungstate ion P2W4795 '°-. Amine extraction is investigated. 


35123 (CEA-CONF-11419) Conditioning processes for in- 
cinerator ashes. Jouan, A.; Ouvrier, N.; Teulon, F. CEA Centre 
d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). Dept. des 
Procedes de Retraitement. 1990. 10p. (CONF-900696—: ASHES 
90: technical seminar on treatment and conditioning of radioactive 
incinerator ashes, Aix-en-Provence (France), 12-15 Jun 1990). Or- 
der Number DE94603550. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Three conditioning processes for alpha-bearing solid waste incin- 
eration ashes were investigated and compared according to 
technical and economic criteria: isostatic pressing, cold-crucible 
direct-induction melting and cement-resin matrix embedding. 


35124 (CEA-R-5626) Feasibility study of a granular bed 
prefilter for purifying combustion gases from a solid radioac- 
tive waste incinerator. Girod, M. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
Environnement et des Installations; Conservatoire National des 
Arts et Metiers (CNAM), 75 - Paris (France). 1993. 196p. (In 
French). Order Number DE94602380. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The purpose of incineration is to minimize the volumes of ra- 
dioactive waste to be stored. Cleaning combustion gases from 
these incinerators requires prefilters to protect the very high effi- 
ciency filters (known by the French acronym THE). These prefilters 





should make it possible to recover products such as plutonium 
while at the same time presenting a very limited source of sec- 
ondary waste. This document sets out the feasibility study for a 
granular bed prefilter. This bed should be made of a material which 
is itself combustible so that it can be recycled in the incinerator to 
minimize production of secondary waste. During an initial stage, a 
design study of a demonstration device was carried out using a 
calculation code constructed on the basis of existing physical mod- 
els, and which makes it possible to forecast the performance of the 
support. This theoretical approach has been correlated against ex- 
perimental results from the validation test. During a second stage, 
the study dealt with the selection of the material from which the 
bed was made as well as quantification of the release of radiation 
during incineration of the plutonium contamined material. In this 
way, the very low transfer of radioactivity into the gaseous phase 
was demonstrated. Finally, during a third stage, a study of the 
change in efficiency and the loss of charge of a granular bed filter 
was carried out during industrial operation using an incinerator. In 
conclusion, it was demonstrated that the granular bed represents a 
viable solution for prefiltering at 200 deg C. Research might de- 
velop along a different path and involve using the granular bed as 
a high temperature filter at 500 to 600 deg C. 


35125 (CONF-9110117-, pp. 123-129) The ultimate disposi- 
tion of depleted uranium. Lemons, T.R. (Uranium Enrichment 
Organization, Oak Ridge, TN (US)). Oak Ridge National Lab., TN 
(United States). [1991]. DOE Contract ACO5-760R00001. From 2. 
international conference on uranium hexafluoride handling; Oak 
Ridge, TN (United States); 29-31 Oct 1991. In Uranium hexafluo- 
ride handling: Proceedings. 295p. Order Number DE92005283. 
Source: OSTI; NTIS; INIS. 

Depleted uranium (DU) is produced as a by-product of the ura- 
nium enrichment process. Over 340,000 MTU of DU in the form of 
UF, have been accumulated at the US government gaseous diffu- 
sion plants and the stockpile continues to grow. An overview of 
issues and objectives associated with the inventory management 
and the ultimate disposition of this material is presented. 


35126 (CONF-9110117-, pp. 131-134) An update on corro- 
sion monitoring in cylinder storage yards. Henson, H.M. (Oak 
Ridge K-25 Site, TN (US)); Newman, V.S.; Frazier, J.L. Oak Ridge 
National Lab., TN (United States). [1991]. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 
(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 
Proceedings. 295p. Order Number DE92005283. Source: OST]; 
NTIS; INIS. 

Depleted uranium, from US uranium isotope enrichment activi- 
ties, is stored in the form of solid uranium hexafluoride (UF,) in 
A285 and A516 steel cylinders designed and manufactured to 
ASME Boiler and Pressure Vessel Code criteria. In general, stor- 
age facilities are open areas adjacent to the enrichment plants 
where the cylinders are exposed to weather. This paper describes 
the Oak Ridge program to determine the general corrosion behav- 
ior of UF, cylinders, to determine cylinder yard conditions which 
are likely to affect long term storage of this material, and to assess 
cylinder storage yards against these criteria. This program is tar- 
geted at conditions specific to the Oak Ridge cylinder yards. Based 
on (a) determination of the current cylinder yard conditions, (b) de- 
termination of rusting behavior in regions of the cylinders showing 
accelerated attack, (c) monitoring of corrosion rates through peri- 
odic measurement of test coupons placed within the cylinder yards, 
and (d) establishment of a computer base to incorporate and retain 
these data, the technical division is working with the enrichment 
sites to implement an upgraded system for storage of this material 
until such time as it is used or converted. 


35127 (CONF-9110117-, pp. 135) UF, cylinder inspections 
at PGDP. Lamb, G.W. (Martin Marietta Energy Systems, Inc., Pad- 
ucah, KY (US)); Whinnery, W.N. Oak Ridge National Lab., TN 
(United States). [1991]. DOE Contract AC05-760R00001. From 2. 
international conference on uranium hexafluoride handling; Oak 
Ridge, TN (United States); 29-31 Oct 1991. In Uranium hexafluo- 
ride handling: Proceedings. 295p. Order Number DE92005283. 
Source: OSTI; NTIS; INIS. 

Routine inspections of all UF, cylinders at the Paducah Gaseous 
Diffusion Plant have been mandated by the Department of Energy. 
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A specific UF, cylinder inspection procedure for what items to in- 
spect and training for the operators prior to inspection duty are 
described. The layout of the cylinder yards and the forms used in 
the inspections are shown. The large number of cylinders 
(>30,000) to inspect and the schedule for completion on the man- 
dated time table are discussed. Results of the inspections and the 
actions to correct the deficiencies are explained. Future inspections 
and movement of cylinders for relocation of certain cylinder yards 
are defined. 


35128 (CONF-9110117-, pp. 183) Cylinder monitoring pro- 
gram. Alderson, J.H. (Martin Marietta Energy Systems, Inc., 
Paducah, KY ({US)). Oak Ridge National Lab., TN (United States). 
[1991]. DOE Contract AC05-760R00001. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 
(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 
Proceedings. 295p. Order Number DE92005283. Source: OSTI; 
NTIS; INIS. 

Cylinders containing depleted uranium hexafluoride (UF) in stor- 
age at the Department of Energy (DOE) gaseous diffusion plants, 
managed by Martin Marietta Energy Systems, Inc., are being eval- 
uated to determine their expected storage life. Cylinders evaluated 
recently have been in storage service for 30 to 40 years. In the 
present environment, the remaining life for these storage cylinders 
is estimated to be 30 years or greater. The group of cylinders in- 
volved in recent tests will continue to be monitored on a periodic 
basis, and other storage cylinders will be observed as on a statisti- 
cal sample population. The program has been extended to all 
types of large capacity UF, cylinders. 


35129 (CONF-9110117-, pp. 277) Breached cylinder inci- 
dent at the Portsmouth gaseous diffusion plant. Boelens, R.A. 
(Martin Marietta Energy Systems, Inc., Piketon, OH (US)). Oak 
Ridge National Lab., TN (United States). [1991]. DOE Contract 
AC05-760R00001. From 2. international conference on uranium 
hexafluoride handling; Oak Ridge, TN (United States); 29-31 Oct 
1991. In Uranium hexafluoride handling: Proceedings. 295p. Or- 
der Number DE92005283. Source: OSTI; NTIS; INIS. 

On June 16, 1990, during an inspection of valves on partially de- 
pleted product storage cylinders, a 14-ton partially depleted product 
cylinder was discovered breached. The cylinder had been placed in 
long-term storage in 1977 on the top row of Portsmouth’s (two 
rows high) storage area. The breach was observed when an in- 
spector noticed a pile of green material along side of the cylinder. 
The breach was estimated to be approximately 8- inches wide and 
16-inches long, and ran under the first stiffening ring of the cylin- 
der. During the continuing inspection of the storage area, a second 
14-ton product cylinder was discovered breached. This cylinder 
was stacked on the bottom row in the storage area in 1986. This 
breach was also located adjacent to a stiffening ring. This paper 
will discuss the contributing factors of the breaching of the cylin- 
ders, the immediate response, subsequent actions in support of 
the investigation, and corrective actions. 


35130 (CONF-920905-, pp. 9-16) System certification: An 
alternative to package certification?. Luna, R.E. (Sandia Na- 
tional Laboratories, Albuquerque, NM (US)); Jefferson, R.J. Sandia 
National Labs., Albuquerque, NM (United States). [1992]. DOE 
Contract AC04-76DP00789. From PATRAM '92: 10th international 
symposium on the packaging and transportation of radioactive ma- 
terials; Yokohama (Japan); 13-18 Sep 1992. In PATRAM ’92: 10th 
international symposium on the packaging and transportation of ra- 
dioactive materials. 280p. Order Number DE93013222. Source: 
OSTI; NTIS; INIS. 

One precept of the current radioactive material transportation 
regulations is that the package is the primary protection for the 
public. A packaging is chosen to provide containment, shielding, 
and criticality control suitable to the quantity and characteristics of 
the radionuclide being transported. Occasionally, radioactive mate- 
rials requiring transport are not of a mass or size that would allow 
the materials to be shipped in an appropriate packaging. This is a 
particular problem for materials that should be shipped in a Type B 
package, but because such packages are designed and certified 
for specific contents, the package is usually fairly expensive, avail- 
able in relatively small numbers, and often requires a fairly long 
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period to achieve certification or amended certification for new con- 
tents. Where the shipment to be made is relatively infrequent, 
there may be economic and time penalties that may hamper ship- 
ment or force the shipper into uneconomic or high risk options. 
However, there is recognition of such situations in the International 
Atomic Energy Agency (IAEA) regulations under the provisions for 
Special Arrangement. 


35131 (CONF-9308107-3) Comments on “Use of condi- 
tional simulation in nuclear waste site performance 
assessment” by Carol Gotway. Downing, D.J. Oak Ridge Na- 
tional Lab., TN (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From Joint American Statistical Association (ASA), Institute of 
Mathematics Statistics and Biometric Society conference; San 
Francisco, CA (United States); 8-12 Aug 1993. Order Number 
DE94000372. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper discusses Carol Gotway’s paper, “The Use of Condi- 
tional Simulation in Nuclear Waste Site Performance Assessment.” 
The paper centers on the use of conditional simulation and the use 
of geostatistical methods to simulate an entire field of values for 
subsequent use in a complex computer model. The issues of sam- 
pling designs for geostatistics, semivariogram estimation and 
anisotropy, turning bands method for random field generation, and 
estimation of the comulative distribution function are brought out. 


35132 (DOE/EH-231/005/0293) Land Disposal Restrictions 
(LDR) program overview. Martin Marietta Energy Systems, Inc., 
Oak Ridge, TN (United States). Apr 1993. 19p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93019578. Source: OSTI; NTIS; GPO Dep. 

The Hazardous and Solid Waste Amendments (HSWA) to the 
Resource Conservation and Recovery Act (RCRA) enacted in 1984 
required the Environmental Protection Agency (EPA) to evaluate all 
listed and characteristic hazardous wastes according to a strict 
schedule and to develop requirements by which disposal of these 
wastes would be protective of human health and the environment. 
The implementing regulations for accomplishing this statutory re- 
quirement are established within the Land Disposal Restrictions 
(LDR) program. The LDR regulations (40 CFR Part 268) impose 
significant requirements on waste management operations and en- 
vironmental restoration activities at DOE sites. For hazardous 
wastes restricted by statute from land disposal, EPA is required to 
set levels or methods of treatment that substantially reduce the 
waste’s toxicity or the likelihood that the waste’s hazardous con- 
stituents will migrate. Upon the specified LDR effective dates, 
restricted wastes that do not meet treatment standards are prohib- 
ited from land disposal unless they qualify for certain variances or 
exemptions. This document provides an overview of the LDR Pro- 
gram. 


35133 (DOE/EH-0332P) Disposal of low-level and mixed 
low-level radioactive waste during 1990. USDOE Assistant Sec- 
retary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Environmental Guidance. Aug 1993. 
132p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93040661. Source: OSTI; NTIS; INIS; GPO Dep. 

Isotopic inventories and other data are presented for low-level 
radioactive waste (LLW) and mixed LLW disposed (and occasion- 
ally stored) during calendar year 1990 at commercial disposal 
facilities and Department of Energy (DOE) sites. Detailed isotopic 
information is presented for the three commercial disposal facilities 
located near Barnwell, SC, Richland, WA, and Beatty, NV. Less in- 
formation is presented for the Envirocare disposal facility located 
near Clive, UT, and for LLW stored during 1990 at the West Valley 
site. DOE disposal information is included for the Savannah River 
Site (including the saltstone facility), Nevada Test Site, Los Alamos 
National Laboratory, Idaho National Engineering Laboratory, Han- 
ford Site, Y-12 Site, and Oak Ridge National Laboratory. Summary 
information is presented about stored DOE LLW. Suggestions are 
made about improving LLW disposal data. 


35134 (DOE/EM-0104) Independent Technical Review of 
In-Tank Precipitation (ITP) at the Savannah River Site. USDOE 
Office of Environmental Restoration and Waste Management, 
Washington, DC (United States). Jun 1993. 107p. Sponsored by 
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USDOE, Washington, DC (United States). Order 
DE94000552. Source: OSTI; NTIS; INIS; GPO Dep. 

An Independent Technical Review of In-Tank Precipitation (ITP) 
and Extended Sludge Processing (ESP) at the Savannah River 
Site (SRS) was carried out in March, 1993. The review focused on 
ITP/ESP equipment and chemical processes, integration of ITP/ 
ESP within the High Level Waste (HLW) and Defense Waste Pro- 
cessing Facility (DWPF) systems, and management and regulatory 
concerns. Following the ITR executive summary, this report 
includes: Chapter |-summary assessment; Chapter I[- 
recommendations; and Chapter ill-technical evaluations. 


35135 (DOE/FTR-93017472) Bilateral planning meeting 
with the Commission of European Communities (CEC): Orga- 
nization for Economic Cooperation and Development/Nuclear 
Energy Agency (OECD/NEA) Radioactive Waste Management 
Committee (RWMC) meeting: Foreign trip report, March 30— 
April 3, 1992. Isaacs, T. (USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (United States)); Danker, W.; 
Strahl, J. Pacific Northwest Lab., Richland, WA (United States). 4 
May 1992. 228p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE93017472. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
The travelers attended the bilateral planning meeting with the 
CEC to identify and discuss: (1) plans for the next OCRWM/CEC 
bilateral agreement meeting; (2) programmatic issues that could 
potentially benefit from collaboration between OCRWM and the 
CEC; (3) which of these issues should be prepared for discussion 
at the next bilateral agreement meeting; and (4) issues that should 
be addressed and potentially resolved prior to the next bilateral 
agreement meeting between OCRWM and the CEC. The travelers 
also attended the OECD/NEA meeting to: (1) participate in the 
RWMC review and discussion of recent OECD/NEA accomplish- 
ments; (2) provide US recommendations for each agenda item; (3) 
describe the major programmatic activities and actions in the US 
radioactive waste management program since the previous RWMC 
meeting held June 6-7, 1991; and (4) record relevant actions on 


the part of the US program as developed through RWMC partici- 
pant discussions. 


35136 (DOE-HMIP-RR-91.025) Hydrogeological measure- 
ments and modelling of the Down Ampney Fault Research 
site. Brightman, M.A.; Sen, M.A.; Abbott, M.A.W. British Geological 
Survey, Keyworth (United Kingdom). Fluid Processes Research 
Group. 1991. 40p. Sponsored by Department of the Environment, 
London (United Kingdom). Her Majesty's Inspectorate of Pollution. 
Contract PECD-7/9/367. (BGS-WE-90/25.). Order Number 
DE94601328. Source: OSTI; NTIS (US Sales Only); INIS. 

The British Geological Survey, in cooperation with ISMES of 
Italy, is carrying out a research programme into the properties of 
faults cutting clay formations. The programme has two major aims; 
firstly, to develop geophysical techniques to locate and measure 
the geophysical properties of a fault in clay; secondly, to measure 
the hydrogeological properties of the fault and its effect on the 
groundwater flow pattern through a sequence of clays and 
aquifers. Analysis of pulse tests performed in the clays at the 
Down Ampney Research site gave values of hydraulic conductivity 
ranging from 5 x 10-1? to 2 x 10-® ms~—'. Numerical modelling of 
the effects of groundwater abstraction from nearby wells on the site 
was performed using the finite element code FEMWATER. The re- 
sults are discussed. (Author). 


35137 (DOE-HMIP-RR-92.118(pt.2)) Procedures for the elic- 
itation of expert judgements in the probabilistic risk analysis 
of the long-term effects of radioactive waste repositories: an 
annotated bibliography. Watson, S.R. Department of the Environ- 
ment, London (United Kingdom). Her Majesty's Inspectorate of 
Pollution. 1993. 18p. Contract PECD-7/9/637. Order Number 
DE94601325. Source: OSTI; NTIS (US Sales Only); INIS. 

To be read in conjunction with report no. DOE-HMIP-RR- 
92.118(pt.1). 

This annotated bibliography describes the key literature relevant 
to the elicitation of expert judgements in radioactive waste man- 
agement. The bibliography is divided into seven sections; section 2 
lists the literature exploring the proper interpretation of probabilities 
used in Probabilistic Risk Analysis (PRA). Section 3 lists literature 


Number 





describing other calculi for handling uncertainty in a numerical 
fashion. In section 4 comments are given on how to elicit probabili- 
ties from individuals as a measure of subjective degrees of belief 
and section 5 lists the literature concerning how expert judgements 
can be combined. Sections 6 and 7 list literature giving an 
overview of the issues involved in PRA for radioactive waste 
repositories. (author). 


35138 (DOE-HMIP-RR-93.005) Extraction and characterisa- 
tion of aqueous organic acids from natural waters. Smith, B.; 
Moody, P.M.; Higgo, J.J.W. British Geological Survey, Keyworth 
(United Kingdom). Fluid Processes Research Group. 1993. 64p. 
Sponsored by Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Contract PECD- 
7/9/533. (BGS-WE-92/11.). Order Number DE94601329. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Humic and fulvic acids were extracted from large volumes of 
groundwater associated with the Broubster and Needle’s Eye natu- 
ral analogue sites, and the BGS research site at Drigg in Cumbria. 
Extractions were performed by both batchwise extraction and radial 
flow chromatography using DEAE-cellulose. Retained humic sub- 
stances were eluted using NaOH and separated into humic and 
fulvic components by acidification to pH 1. After separation the 
humic component was purified by repetitive precipitation and disso- 
lution whilst the fulvic component was purified by absorption 
chromatography. The resulting humic substances were shown to 
be of high purity with respect to metallic elements, with less than 
1% of available sites being occupied. During elution the association 
of trace elements with humic substances was monitored and a 
high degree of association between humic substances, U and the 
Rare Earth Elements was noted. (author). 


35139 (DOE-HMIP-RR-93.009) The preparation of 11 la- 
belled sodium polystyrene sulphonate. Harrison, |.; Higgo, 
J.J.W.; Williams, G.M. British Geological Survey, Keyworth (United 
Kingdom). Fluid Processes Research Group. 1992. 38p. Spon- 
sored by Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Contract PECD- 
7/9/534. (BGS-WE-92/8.). Order Number DE94601330. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A radio-labelled polymeric colloid for use in field studies of col- 
loidal migration was prepared. Sodium polystyrene p-sulphonate 
(PSSNa) with an average molecular weight of 500,000 Daltons was 
labelled with iodine 125. The report describes the preparation, pu- 
tification and characterisation of this material. In order to use a 
standard technique for radio-iodination, by the iodinium ion, a very 
small number of phenolic groups had to be introduced into the 
polymer initially. This was done by a carefully controlled reaction 
with sodium hydroxide optimised so that a qualitative test for 
p-phenols gave a discernible positive result yet size exclusion chro- 
matography indicated that no noticeable change in bulk properties 
of the PSSNa had occurred. The modified PSSNa was radio- 
iodinated and size exclusion chromatography was used to quantify 
the yield, activity and stability of the product. The radio-iodination 
of a bulk sample of the modified PSSNa was entrusted to Amer- 
sham who prepared a labelled product with an activity of 1.12 MBq 
per mg PSSNa. The mobility of this material was studied in the 
laboratory using spike injections onto columns of Drigg sand, 
sieved and unsieved, eluted with Drigg groundwater. The results 
indicated that transport of PSSNa in the field should give informa- 
tion on the structure of flow paths in the Drigg aquifer. (Author). 


35140 (DOE-HMIP-RR-93.011) The design and _ perfor- 
mance of seals for controlling radionuclide migration along 
boreholes, shafts and adits. Broyd, T.W. (ed.). Atkins (W.S.) Sci- 
ence and Technology, Epsom (United Kingdom). Jan 1993. 260p. 
Sponsored by Department of the Environment, London (United 
Kingdom). Her Majesty’s Inspectorate of Pollution. Contract PECD- 
7/9/649. (WSAST-M-1730.010.). Order Number DE94602386. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Requirements for sealing an underground radioactive waste dis- 
posal facility are assessed, based on proposals for a deep 
repository in hard rock. Information is reviewed on the properties 
and performance characteristics of seals, of a range of materials, 
design and emplacement techniques, and for different industry 
end-uses. The ability to predict long-term seal performance is also 
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addressed. Critical aspects of seal design and characteristics are 
proposed and recommendations are made for their performance 
testing. (author). 


35141 (DOE/MWIP—4) Technical area status report for 
waste destruction and stabilization. Dalton, J.D. (Science Appii- 
cations International Corp., Idaho Falls, ID (United States)); Harris, 
T.L.; DeWitt, L.M. Oak Ridge National Lab., TN (United States); 
BDM Corp., McLean, VA (United States); Science Applications In- 
ternational Corp., Idaho Falls, ID (United States). Aug 1993. 214p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400 ;AC01-92EW30030. (ORNL/M-—2984). 
Order Number DE93040334. Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Environmental Restoration and Waste Management 
(EM) was established by the Department of Energy (DOE) to direct 
and coordinate waste management and site remediation programs/ 
activities throughout the DOE complex. In order to successfully 
achieve the goal of properly managing waste and the cleanup of 
the DOE sites, the EM was divided into five organizations: the Of- 
fice of Planning and Resource Management (EM-10); the Office of 
Environmental Quality Assurance and Resource Management 
(EM-20); the Office of Waste Operations (EM-30); the Office of En- 
vironmental Restoration (EM-40); and the Office of Technology and 
Development (EM-50). The mission of the Office of Technology De- 
velopment (OTD) is to develop treatment technologies for DOE’s 
operational and environmental restoration wastes where current 
treatment technologies are inadequate or not available. The Mixed 
Waste Integrated Program (MWIP) was created by OTD to assist 
in the development of treatment technologies for the DOE mixed 
low-level wastes (MLLW). The MWIP has established five Technical 
Support Groups (TSGs) whose purpose is to identify, evaluate, and 
develop treatment technologies within five general technical areas 
representing waste treatment functions from initial waste handling 
through generation of final waste forms. These TSGs are: (1) 
Front-End Waste Handling, (2) Physica/Chemical Treatment, (3) 
Waste Destruction and Stabilization, (4) Second-Stage Destruction 
and Offgas Treatment, and (5) Final Waste Forms. This report de- 
scribes the functions of the Waste Destruction and Stabilization 
(WDS) group. Specifically, the following items are discussed: DOE 
waste stream identification; summary of previous efforts; summary 
of WDS treatment technologies; currently funded WDS activities; 
and recommendations for future activities. 


35142 


(DOE/MWIP-8-Vol.1) Technical area status report for 
chemical/physical treatment: Volume 1. Brown, C.H. Jr. (Oak 
Ridge National Lab., TN (United States)); Schwinkendorf, W.E. 
Oak Ridge National Lab., TN (United States); BDM Federal, Inc., 
Arlington, VA (United States); USDOE Office of Environmental 
Restoration and Waste Management, Washington, DC (United 
States). Office of Technology Development. Aug 1993. Qip. 


Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400 ;AC01-92EW30030 ;AC01- 
93EW50512. (ORNL/M-3002/V1). Order Number DE93040903. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Environmental Restoration and Waste Management 
(EM) was established by the Department of Energy (DOE) to direct 
and coordinate waste management and site remediation programs 
and activities throughout the DOE Complex. The Mixed Waste Inte- 
grated Program (MWIP) was created by the DOE Office of 
Technology Development (OTD) to develop, deploy, and complete 
appropriate technologies for the treatment of an DOE low-level 
mixed waste (LLMW). The MWIP mission includes development of 
strategies related to enhanced waste form production, improve- 
ments to and testing of the EM-30 baseline flowsheet for mixed 
waste treatment, programmatic oversight for ongoing technical pro- 
jects, and specific technical tasks related to the site specific 
Federal Facilities Compliance Agreement (FFCA). The MWIP has 
established five Technical Support Groups (TSGs) based on 
primary functional areas of the Mixed Waste Treatment Plant) iden- 
tified by EM-30. These TSGs are: (1) Front-End Waste Handling, 
(2) Chemical/Physical Treatment, (3) Waste Destruction and Stabi- 
lization, (4) Second-stage Destruction and Offgas Treatment, and 
(5) Final Waste Forms. The focus of this document is the Chemi- 
cal/Physical Treatment System (CPTS). The CPTS performs the 
required pretreatment and/or separations on the waste streams 
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passing through the system for discharge to the environment or 
efficient downstream processing. Downstream processing can in- 
clude all system components except Front-End Waste Handling. 
The primary separations to be considered by the CPTS are: (1) re- 
moval of suspended and dissolved solids from aqueous and liquid 
organic streams, (2) separation of water from organic liquids, (3) 
treatment of wet and dry solids, including separation into con- 
stituents as required, for subsequent thermal treatment and final 
form processing, (4) mercury removal and control, and (5) decon- 
tamination of equipment and waste classified as debris. 


35143 (DOE/MWIP-8-Vol.2) Technical area status report for 
chemical/physical treatment: Volume 2, Appendices. Brown, 
C.H. Jr. (Oak Ridge National Lab., TN (United States)); Schwink- 
endorf, W.E. Oak Ridge National Lab., TN (United States). Aug 
1993. 458p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL/M-3002/V2). Or- 
der Number DE94000583. Source: OSTI; NTIS; INIS; GPO Dep. 

These Appendices describe various technologies that may be 
applicable to the Mixed Waste Treatment Plant (MWTP) Chemical 
Physical Treatment System (CPTS). These technologies were iden- 
tified by the CPTS Technical Support Group (TSG) as potentially 
applicable to a variety of separation, volume reduction, and decon- 
tamination requirements. The purpose was to identify all available 
and developing technologies, and their characteristics, for subse- 
quent evaluation for specific requirements identified for the CPTS. 
However, the technologies described herein are not necessarily all 
inclusive, nor are they necessarily all applicable 


35144 (DOE/RW-0422) Annual report to Congress, FY 
1992. USDOE Office of Civilian Radioactive Waste Management, 
Washington, DC (United States). Jul 1993. 97p. Sponsored by US- 
DOE, Washington, DC (United States). Source: OST (Free of 
Charge); INIS. 

The Office of Civilian Radioactive Waste Management (OCRWM) 
is responsible for disposing of the Nation’s spent nuclear fuel from 
civilian nuclear power reactors and high-level radioactive waste 
from its defense activities in a cost-effective manner that protects 
the health and safety of the public and workers and the quality of 
the environment. To accomplish this mission OCRWM is develop- 
ing a waste management system consisting of a geologic 
repository, a facility for monitored retrievable storage, and a sys- 
tem for transporting the waste. This is the ninth annual report 
submitted by the OCRWM to Congress. The OCRWM submits this 
report to inform Congress of its activities and expenditures during 
fiscal year 1992 (October 1, 1991 through September 30, 1992). 


35145 (DOE/RW-0423) Site characterization progress re- 
port: Yucca Mountain, Nevada, October 1, 1992-March 31, 
1993, No. 8. USDOE Office of Civilian Radioactive Waste Manage- 
ment, Washington, DC (United States). Aug 1993. 289p. 
Sponsored by USDOE, Washington, DC (United States). Source: 
OSTI (Free of Charge); INIS. 

In accordance with requirements of Section 113(b)(3) of the Nu- 
clear Waste Policy Act of 1982, as amended, and 10 CFR 
60.18(g), the US Department of Energy has prepared this report on 
the progress of site characterization activities at Yucca Mountain, 
Nevada, for the period October 1, 1992, through March 31, 1993. 
This report is the eighth in a series issued at intervals of approxi- 
mately six months during site characterization of Yucca Mountain 
as a possible site for a geologic repository for the permanent dis- 
posal of high-level radioactive waste. Also included in this report 
are activities such as public outreach and international programs 
that are not formally part of the site characterization process. Infor- 
mation on these activities is provided to report on all aspects of the 
Yucca Mountain studies. 


35146 (DOE/RW-93019729) Yucca Mountain Site Char- 
acterization Project Technical Data Catalog (quarterly 
supplement). USDOE Yucca Mountain Site Characterization 
Project Office, Las Vegas, NV (United States). 30 Jun 1993. 127p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93019729. Source: OSTI; NTIS; INIS; GPO Dep. 

The June 1, 1985, Department of Energy (DOE)/Nuclear Regula- 
tory Commission (NRC) Site-Specific Procedural Agreement for 


78 ERA Vol. 18, No. 12 


Geologic Repository Site Investigation and Characterization Pro- 
gram requires the DOE to develop and maintain a catalog of data 
which will be updated and provided to the NRC at least quarterly. 
This catalog is to include a description of the data; the time (date), 
place, and method of acquisition; and where it may be examined. 
The Yucca Mountain Site Characterization Project (YMP) Technical 
Data Catalog is published and distributed in accordance with the 
requirements of the Site-Specific Agreement. The YMP Technical 
Data Catalog is a report based on reference information contained 
in the YMP Automated Technical Data Tracking System (ATDT). 
The reference information is provided by Participants for data ac- 
quired or developed in support of the YMP. The Technical Data 
Catalog is updated quarterly and published in the month following 
the end of each quarter. A complete revision to the Catalog is 
published at the end of each fiscal year. Supplements to the end- 
of-year edition are published each quarter. These supplements 
provide information related to new data items not included in previ- 
ous quarterly updates and data items affected by changes to 
previously published reference information. The Technical Data 
Catalog, dated December 31, 1992, should be retained as the 
baseline document for the supplements until the end-of-year revi- 
sion is published and distributed in October 1993. 


35147 (DOE/WIPP-90-039C) Pretest characterization of 
WIPP experimental waste. Johnson, J. (Westinghouse Electric 
Corp., Carlsbad, NM (United States)); Davis, H.; Drez, P.E.; De- 
varakonda, M. Westinghouse Electric Corp., Carlsbad, NM (United 
States). [1991]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. (CONF-910270- 
76: Waste management '91, Tucson, AZ (United States), 24 Feb - 
1 apr 1991). Order Number DE93017897. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) near Carlsbad, New Mex- 
ico, is an underground repository designed for the storage and 
disposal of transuranic (TRU) wastes from US Department of 
Energy (DOE) facilities across the country. The Performance As- 
sessment (PA) studies for WIPP address compliance of the 
repository with applicable regulations, and include full-scale experi- 
ments to be performed at the WIPP site. These experiments are 
the bin-scale and alcove tests to be conducted by Sandia National 
Laboratories (SNL). Prior to conducting these experiments, the 
waste to be used in these tests needs to be characterized to pro- 
vide data on the initial conditions for these experiments. This 
characterization is referred to as the Pretest Characterization of 
WIPP Experimental Waste, and is also expected to provide input to 
other programmatic efforts related to waste characterization. The 
purpose of this paper is to describe the pretest waste characteriza- 
tion activities currently in progress for the WIPP bin-scale waste, 
and to discuss the program plan and specific analytical protocols 
being developed for this characterization. The relationship between 
different programs and documents related to waste characterization 
efforts is also highlighted in this paper. 


35148 (DOE/WIPP-91-020C) The WIPP PC based data col- 
lection program for real time data capture from the Eberline 
Alpha Air Monitor. Hofer, D.A.; Clayton, S.G. Westinghouse Elec- 
tric Corp., Carlsbad, NM (United States). [1991]. 16p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. (CONF-9110344—12: Westinghouse computer 
symposium, Monroeville, PA (United States), 21-22 Oct 1991). Or- 
der Number DE93017902. Source: OSTI; NTIS; INIS; GPO Dep. 
The Waste Isolation Pilot Plant (WIPP) needed the capability to 
evaluate the performance of the Eberline Alpha Continuous Air 
Monitors (CAMs). An additional goal was to characterize and docu- 
ment the Radon background activity at various locations above and 
below ground at the WIPP. A PC based data collection system 
was developed to continuously collect information used to evaluate 
the CAMs’ performance and document the operability of the Alpha 
monitoring program at the WIPP. To accomplish the stated objec- 
tives, Westinghouse Radiation Monitoring Systems Engineering 
modified an existing Eberline CAM supervision and control program 
to include real time data collection. The paper will address the spe- 
cific hardware requirements for program usage, the functional 
structure of the program, and the actions required for an operator 





to generate graphical output. The utilization of the information gen- 
erated and the future plans for the expansion and networking of 
the data collection system also be presented. 


35149 (DOE/WIPP-91-029-Rev.1) Implementation of the Re- 
source Disincentive in 40 CFR part 191.14 (e) at the Waste 
Isolation Pilot Plant: Revision 1. Westinghouse Electric Corp., 
Carlsbad, NM (United States). Waste Isolation Div. Jun 1993. 98p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. Order Number DE93019495. Source: 
OSTI; NTIS; INIS; GPO Dep. 

in 1986, the US Department of Energy (DOE) Waste Isolation Pi- 
lot Plant (WIPP) Project Office (WPO) (DOE-WPO) prepared a 
strategy for complying with the Environmental Protection Agency's 
(EPA’s) Standards for the management of transuranic (TRU) 
waste. Section 3.2.2.2 of the DOE's report addressed compliance 
with the Assurance Requirements found in 40 CFR § 191.14. One 
of the Assurance Requirements addresses the selection of reposi- 
tory sites that contain recoverable natural resources. This report 
documents that the site selection process for the WIPP facility did 
indeed comply with the natural resource disincentive requirement in 
40 CFR § 191,14(e) at the time selected and therefore complies 
with the standard at this time. Thus, it shall be shown that it is rea- 
sonably certain that the WIPP site provides better overall protection 
than practical alternatives that were available when the site was 
selected. It is important to point out here, and it will be discussed 
later in the report, that the resource disincentive requirement is a 
preliminary siting criterion that requires further evaluation of sites 
that have resources (i.e, hydrocarbons, minerals and groundwater) 
in the vicinity or on the site. This further evaluation requires that for 
sites that do have resources, a qualitative determination must be 
made that the site will provide better overall protection than practi- 
cal alternatives. The purpose of this report is not to provide a 
quantitative evaluation for selection of the WIPP site. A further dis- 
cussion on the difference between the qualitative analysis required 
under 40 CFR § 191.14(e) and the quantitative analysis under 
other sections of 40 CFR 191 is provided in §2.1 of this report. 


35150 


(DOE/WIPP-91-036) Brine Sampling and Evaluation 
Program, 1990 report. Deal, D.E. (international Technology Corp., 
Albuquerque, NM (United States)); Abitz, R.J.; Myers, J.; Case, 
J.B.; Martin, M.L.; Roggenthen, W.M.; Belski, D.S. Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 
Aug 1991. 329p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC04-86AL31950. Order 
DE93019496. Source: OSTI; NTIS; INIS; GPO Dep. 
The data presented in this report are the result of Brine Sampling 
and Evaluation Program (BSEP) activities at the Waste Isolation 
Pilot Plant (WIPP) during 1990. When excavations began in 1982, 
small brine seepages (weeps) were observed on the walls. These 
brine occurrences were initially described as part of the Site Valida- 
tion Program. Brine studies were formalized in 1985. The BSEP 
activities document and investigate the origins, hydraulic character- 
istics, extent, and composition of brine occurrences in the Permian 
Salado Formation and seepage of that brine into the excavations 
at the WIPP. The brine chemistry is important because it assists in 
understanding the origin of the brine and because it may affect 
possible chemical reactions in the buried waste after sealing the 
repository. The volume of brine and the hydrologic system that 
drives the brine seepage also need to be understood to assess the 
long-term performance of the repository. After more than eight 
years of observations (1982-1990), no credible evidence exists to 
indicate that enough naturally occurring brine will seep into the 
WIPP excavations to be of practical concern. The detailed observa- 
tions and analyses summarized herein and in previous BSEP 
reports confirm the evidence apparent during casual visits to the 
underground workings — that the excavations are remarkably dry. 


35151 (DOE/WIPP-91-041C) The best solution to our Na- 
tion’s waste management problem: Education. Mikel, C.J. 
Westinghouse Electric Corp., Carlsbad, NM (United States). Waste 
isolation Div. [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. (CONF-920307— 
96: Waste management ’92, Tucson, AZ (United States), 1-5 Mar 
1992). Order Number DE93017920. Source: OSTI; NTIS; INIS; 
GPO Dep. 
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In addition to the Waste Isolation Pilot Plant (WIPP) being the 
best solution today to the Nation’s problem of permanent storage 
of transuranic radioactive waste produced by the defense industry, 
WIPP is also involved in finding the solution for another national 
problem: the education of our youth. The youth of America have 
grown up thinking that science and math are too hard, or not inter- 
esting. We, the parents of our Nation’s leaders of tomorrow, must 
find a solution to this dilemma. It is the mission of the Waste Isola- 
tion Division Educational Programs to create programs to promote 
quality education in the classroom and to enhance each student's 
interest in mathematics and the sciences. 


35152 (DOE/WIPP-91-051C) Mining: The beginning - The 
completion of the nuclear cycle. Walls, J.R. Westinghouse Elec- 
tric Corp., Carlsbad, NM (United States). [1992]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. Order Number DE93017922. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Mining is one of the world’s oldest industries with a rich history 
that has evolved into modern times. A new chapter in that history 
is currently being written in Southeastern New Mexico at the Waste 
Isolation Pilot Plant (WIPP). It might seem odd to think that the age 
old institution of mining would be linked as it is to the problem of 
nuclear waste disposal. In fact, the nuclear industry would not be 
in existence without mining. Uranium ore is mined either from un- 
derground or surface mines as the initial process in harnessing the 
magnificent resource of nuclear power and energy. This report pro- 
vides historic aspects of nuclear power and discusses the role of 
mining in the initial and final components of the nuclear energy cy- 
cle. 


35153 (DOE/WIPP-92-002C) Alpha CAM filter particle col- 
lection pattern study results. Clayton, S.G.; Steinbruegge, K.B.; 
Merkling, T.D. Westinghouse Electric Corp., Carlsbad, NM (United 
States). [1992]. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. (CONF- 
9207122-3: The Fine Particle Society conference, Las Vegas, NV 
(United States), 14 Jul 1992). Order Number DE93017924. Source: 
OSTI; NTIS; INIS; GPO Dep. 

During a January 1991 Westinghouse Internal Audit of the WIPP 
Radiological Air Monitoring Program, an auditor observed that on 
an Eberline Alpha-6A CAM filter, some particulate was deposited 
outside the 25 mm diameter area that the filter is planned to use. 
Since the CAM uses a 25 mm diameter detector, this observation 
raised concern that the operational efficiency may be affected by 
the spread of filtrate. A (Eberline Alpha-6A) CAM particle collection 
pattern study was undertaken to determine if any significant sensi- 
tivity loss resulted from the broadened filtrate area and then to 
determine actions to improve performance if required. The results 
of this study provide documentation of the filtrate patterns on each 
of the Eberline Alpha-6A CAMs in use at the WIPP. In addition, 
data is reported that shows the results of some changes to the 
CAM sampling system that appear to improve the edge definition of 
the collected material on the filter. An important conclusion is that 
the relatively small spread of filtrate is consistent from CAM to CAM 
and studies by Texas A&M show that the majority of respirable size 
particles are collected in the center of the 25 mm diameter pattern 
while the visible particles that were deposited outside the pattern 
were of non-respirable size. Both this study and previous docu- 
mented studies indicate that the Eberline Alpha-6A CAM provides 
efficient sampling and measurement of airborne alpha emitting par- 
ticles and that it helps meet WIPP commitment to “ALARA” in its 
radiation safety program. No charges in the Eberline Alpha-6A 
sampling system were found necessary as a result of this study. 


35154 (DOE/WIPP-92-021C) The Westinghouse Waste Iso- 
lation Division Management and Supervisor Training Program. 
Gilbreath, B. Westinghouse Electric Corp., Carlsbad, NM (United 
States). 23 Apr 1992. 9p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. (CONF- 
9206164—-5: 1992 DOE training accredited program conference, 
Phoenix, AZ (United States), 16-18 Jun 1992). Order Number 
DE93017928. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westinghouse Waste Isolation Division (WID) is the man- 
agement and operating contractor (MOC) for the Department of 
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Energy's (DOE's) Waste Isolation Plant (WIPP). Managers and su- 
pervisors at DOE facilities such as the WIPP are required to 
complete extensive training. To meet this requirement, WID created 
a self-paced, self-study program known as Management and Su- 
pervisor Training (MAST). All WID managers and supervisors are 
required to earn certification through the MAST program. Selected 
employees are permitted to participate in MAST with prior approval 
from their manager and the Human Resources Manager. Initial 
MAST certification requires the completion of 31 modules. MAST 
participants check out modules and read them when convenient. 
When they are prepared, participants take module examinations. 
To receive credit for a given module, participants must score at 
least 80 percent on the examination. Lessons learned from the de- 
velopment, implementation, and administration are presented in 
this paper. 


35155 (DOE/WIPP-—93-019-Vol.1) Geotechnical Field Data 
and Analysis Report, July 1991—June 1992: Volume 1. Westing- 
house Electric Corp., Carlsbad, NM (United States). Waste 
isolation Div. 1993. 128p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-86AL31950. Order Number 
DE93040928. Source: OSTI; NTIS; INIS; GPO Dep. 

The Geotechnical Field Data and Analysis Report documents the 
geotechnical data from the underground excavations at the Waste 
Isolation Pilot Plant (WIPP) located near Carlsbad, New Mexico. 
The data are used to characterize conditions, confirm design as- 
sumptions, and understand and predict the performance of the 
underground excavations during operations. The data are obtained 
as part of a routine monitoring program and do not include data 
from tests performed by Sandia National Laboratories (SNL), the 
Scientific Advisor to the project, in support of performance assess- 
ment studies. The purpose of the geomechanical monitoring 
program is to provide in situ data to support continuing assess- 
ments of the design for the underground facilities. Specifically, the 
program provides: Early detection of conditions that could compro- 
mise operational safety; evaluation of room closure to ensure 
retrievability of waste; guidance for design modifications and reme- 
dial actions; and data for interpreting the actual behavior of 
underground openings, in comparison with established design crite- 
ria. This Geotechnical Field Data and Analysis Report covers the 
period July 1, 1991 to June 30, 1992. Volume 1 provides an inter- 
pretation of the field data while Volume 2 describes and presents 
the data itself. 


35156 (DOE/WIPP-93-027C) Quality assessment: A 
performance-based approach to assessments. Caplinger, W.H.; 
Greenlee, W.D. Westinghouse Electric Corp., Carlsbad, NM 
(United States). Waste Isolation Div. [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
86AL31950. (CONF-9309139-4: 20. American Society for Quality 
Control (ASQC) national energy and environmental annual confer- 
ence, Indian Wells, CA (United States), 19-22 Sep 1993). Order 
Number DE93019128. Source: OSTI; NTIS; INIS; GPO Dep. 
Revision C to US Department of Energy (DOE) Order 5700.6 
(6C) “Quality Assurance” (QA) brings significant changes to the 
conduct of QA. The Westinghouse government-owned, contractor- 
operated (GOCO) sites have updated their quality assurance 
programs to the requirements and guidance of 6C, and are 
currently implementing necessary changes. In late 1992, a West- 
inghouse GOCO team led by the Waste Isolation Division (WID) 
conducted what is believed to be the first assessment of imple- 
mentation of a quality assurance program founded on 6C. 


35157 


(DOE/WIPP-93-030C) Effects of humidity on the 
quantitative determination of HCI, NOx, H2S, and NH3 using a 
three-stage filter pack with ion chromatography analysis. 
Borek, T.T. (Westinghouse Electric Corp., Carlsbad, NM (United 
States). Waste Isolation Div.); Wu, C.F.; Puissant, P.M. Sandia Na- 
tional Labs., Albuquerque, NM (United States); Westinghouse 
Electric Corp., Carlsbad, NM (United States). Waste Isolation Div. 


[1993]. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-86AL31950 ;AC04-76DP00789. 
(CONF-9309210-1: American Chemical Society conference, At- 
lanta, GA (United States), 27-29 Sep 1993). Order Number 
DE93019127. Source: OSTI; NTIS; INIS; GPO Dep. 
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Low-level transuranic (TRU) waste to be stored underground at 
the Waste Isolation Pilot Plant (WIPP) has the potential to generate 
low levels of reactive gases such as HCl, NOx H2S, and NH3 
through radiological, biological, and chemical (corrosion) pro- 
cesses. Because of the low levels of gas expected to be produced 
(< 1 ppM), a method was developed which includes the simultane- 
ous sampling of gases using chemically treated filter papers and 
analysis of the extracted ions by ion chromatography. To determine 
the effects of humidification on the collection and determination of 
reactive gases, a humidification system was added to the trace gas 
generator system to produce a relative humidity approximately 
equal to that in the Humid Test Bin. This humidification system 
consisted of gas washing bottles filled with saturated brine (NaCl) 
that has been shown to produce a relative humidity of approxi- 
mately 75% in the temperature range of 68°F to 86°. 


35158 (DPST-77-309) Trip report visit to LASL TDF incin- 
eration facility. Hootman, H.E. Du Pont de Nemours (E.I.) and 
Co., Aiken, SC (United States). 2 May 1977. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
76SR00001. (SR/H-616). Order Number DE93019312. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of this visit was to assess the use of the LASL incin- 
erator design in current planning of a technical reference process 
for incinerating 6--y contaminated wastes at Savannah River Plant 
(SRP). Although the present LASL incinerator was not designed to 
operate in a shielded and remotely maintained environment, it ap- 
pears to be adaptable to this use. Modification envisioned for 6-7 
waste incineration would be to shield the incinerator and waste flow 
stream from all auxiliary equipment. Controls, air inlet and off-gas 
piping would be situated in a low radiation area for ease of opera- 
tion and maintenance. A reference process employing this concept 
is now in preparation and is scheduled to be issued in July. 


35159 (ENRESA-02/93) Temperature distribution in a 
hypothetical spent nuclear fuel repository in a salt dome. Cu- 
nado, M.A. (Consejo Superior de Investigaciones Cientificas, 
Madrid (Spain)); Prij, J. Empresa Nacional de Residuos Radiac- 
tivos SA, Madrid (Spain). 1993. 8383p. Order Number DE94600312. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this report the results of the thermal analysis of a hypothetical 
spent nuclear fuel repository in The Netherlands are presented. The 
repository is supposed to be located in a salt dome, the disposal 
techniques used is a mine concept with vertical boreholes and the 
waste is spent fuel from Borssele (450 MWe) and Dodewaard (50 
MWe) plants plus three more reactors, 1000 MWe power each. 
The different heat power of every canister due to the different in- 
terim storage time of every fuel assembly was accounted for in the 
model. The analysis was made with the TASTE programme which 
implements the analytical solution of the heat conduction equation 
for a continuous time-dependent point source. Vertical temperature 
rise distributions as well as horizontal distributions were calculated 
for the hottest points of the repository. The maximum temperature 
rise found in the analysis was 145.6 degree celsius, accounting for 
the geothermal gradient. This maximum occurs 35 years after clo- 
sure, on the surface of a borehole placed in the centre of the 
repository, at a depth of some metres above the middle horizontal 
plane of the repository. These temperatures do not seem to be 
high enough to cause severe changes on properties of the sur- 
rounding salt, and however they may contribute to accelerate the 
convergence process of salt, but the quantification of these pro- 
cesses would need a deeper secondary analysis. (8 ref., Il. color). 


35160 {EUR-14201/1) A directory of computer programs 
for assessment of radioactive waste disposal in geological 
formations. Volume 1. Ashton, J. (Atkins (W.S.) and Partners, Ep- 
som (United Kingdom)); Broyd, T.W.; Jones, M.A.; Knowles, N.C.; 
Liew, S.K.; Mawbey, C.S.; Read, D.; Smith, S.L. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
508p. Contract FI1W/0259-UK. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This directory describes computer programs suitable for the as- 
sessment of radioactive waste disposal facilities in geological 
formations. The programs, which are mainly applicable to the post- 
closure analysis of the repository, address combinations of the 





following topics: nuclide inventory, corrosion, leaching, geochem- 
istry, geomechanics, heat transfer, groundwater flow, radionuclide 
migration, biosphere modelling, safety assessment and site evolu- 
tion. A total of 320 programs are identified of which 84 are 
reviewed in detail, 192 in summary and 44 in tabular fashion. Origi- 
nally published in 1983, the directory was updated in 1985 with the 
addition of new programs and the revision of some of the existing 
program reviews. This directory has been completely rewritten in 
1991 with the addition of more new programs and a full revision of 
all the existing program reviews, some of which have been deleted 
as they are no longer in general use. Although the directory is spe- 
cific to the post-closure assessment of a repository site, some of 
the programs described can also be used in other areas of reposi- 
tory (e.g. repository design). This directory is composed of two 
volumes, the present volume is the first. 


35161 (EUR-14201/2) A directory of computer programs 
for assessment of radioactive waste disposal in geological 
formations. Volume 2. Ashton, J. (Atkins (W.S.) and Partners, Ep- 
som (United Kingdom)); Broyd, T.W.; Jones, M.A.; Knowles, N.C.; 
Liew, S.K.; Mawbey, C.S.; Read, D.; Smith, S.L. Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
596p. Fl1W/0259-UK. Source: OSTI; NTIS (US Sales Only); INIS. 

This directory describes computer programs suitable for the as- 
sessment of radioactive waste disposal facilities in geological 
formations. The programs, which are mainly applicable to the post- 
closure analysis of the repository, address combinations of the 
following topics: nuclide inventory, corrosion, leaching, geochem- 
istry, geomechanics, heat transfer, groundwater flow, radionuclide 
migration, biosphere modelling, safety assessment and site evolu- 
tion. A total of 320 programs are identified, of which 84 are 
reviewed in detail, 192 in summary and 44 in tabular fashion. Origi- 
nally published in 1983, the directory was updated in 1985 with the 
addition of new programs and the revision of some of the existing 
program reviews. This directory has been completely rewritten in 
1991 with the addition of more new programs and a full revision of 
all the existing program reviews, some of which have been deleted 


as they are no longer in general use. Although the directory is spe- 
cific to the post-closure assessment of a repository site, some of 
the programs described can also be used in other areas of reposi- 
tory (e.g. repository design). This directory is composed of two 
volumes, the present volume is the second. 


35162 (EUR-14373) Study of heat and hydraulic diffusions 
in clays under thermal loading. Djeran, |. (Ecole Polytechnique, 
91 - Palaiseau (France)). Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. 332p. (In French). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This study is a cost-sharing research programme on radioactive 
waste disposal and radioactive waste management. The thermal 
conductivity of clays is the fundamental parameter which governs 
the thermal diffusion and the pore pressure of the rock mass under 
thermal loading. Experiments have been undertaken in a reduced 
model, respecting representative boundary conditions. They show 
that the thermal conductivity depends on temperature in an un- 
favourable sense to the decrease of heat. On the other hand, the 
outflow of pore water, from the source to the exterior, has a low 
amplitude. A single model of porous medium allows the observa- 
tions and illustrates the effects of the variation of conductivity on 
the behaviour of rock mass. Finally, thanks to the numerical formu- 
lations specially developed, we examine the incident of the 
particularities of proposed models on the thermohydromechanical 
behaviour of geometrically simple structures subjected to a given 
thermal loading. 


35163 (EUR-14540) The Community’s R and D programme 
on the management and storage of radioactive waste. Shared- 
cost action programmes. McMenamin, T. (Commission of the 
European Communities, Brussels (Belgium)). Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. 77p. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1975 the Commission of the European Communities 
(CEC) has been operating a series of shared-cost action pro- 
grammes in the field of radioactive waste management with the 
primary objective of developing methods to protect the public and 
the environment against the potential hazards of radioactive waste. 
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Member States with small, as well as sizeable, nuclear pro- 
grammes have been taking part. The choice and type of topics for 
the programme have depended largely on the work being carried 
out nationally by these countries with the programmes acting as a 
support and extension to national projects. To this end they have 
acted as a catalyst in encouraging and promoting cross-border co- 
operation and have provided a unique opportunity to compare 
results and ideas leading to improved quality and efficiency. The 
list of publications covers reports, proceedings, communications 
and information leaflets produced and published in the framework 
of the cost-sharing research programmes of the Commission of the 
European Communities on radioactive waste management and dis- 
posal. The list, which is regularly updated, includes: reports of 
contractors on research supported by the Commission; reports on 
research in coordinated actions, assembled and edited by the 
Commission staff or on behalf of the Commission; proceedings of 
meetings, conferences and workshops organized and edited by the 
Commission staff; scientific reports, communications, annual 
progress reports and information leaflets produced and edited by 
the Commission staff. Not included are contributions of contractors 
and staff to national or international meetings, workshops, confer- 
ences and expert groups. 


35164 (EUR-14627) Post-disposal safety assessment of 
toxic and radioactive waste: waste types, disposal practices, 
disposal criteria, assessment methods and post-disposal im- 
pacts. Torres, C. (Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas (CIEMAT), Madrid (Spain)); Si- 
mon, |.; Little, R.H.; Charles, D.; Grogan, H.A.; Smith, G.M.; 
Sumerling, T.J.; Watkins, B.M. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. 213p. Contract 
FI2W-0042. Source: OSTI; NTIS (US Sales Only); INIS. 

The need for safety assessments of waste disposal stems not 
only from the implementation of regulations requiring the assess- 
ment of environmental effects, but also from the more general need 
to justify decisions on protection requirements. As waste-disposal 
methods have become more technologically based, through the ap- 
plication of more highly engineered design concepts and through 
more rigorous and specific limitations on the types and quantities 
of the waste disposed, it follows that assessment procedures also 
must become more sophisticated. It is the overall aim of this study 
to improve the predictive modelling capacity for post-disposal safety 
assessments of land-based disposal facilities through the develop- 
ment and testing of a comprehensive, yet practicable, assessment 
framework. This report records all the work which has been under- 
taken during Phase 1 of the study. Waste types, disposal practices, 
disposal criteria and assessment methods for both toxic and ra- 
dioactive waste are reviewed with the purpose of identifying those 
features relevant to assessment methodology development. Differ- 
ence and similarities in waste types, disposal practices, criteria and 
assessment methods between countries, and between toxic and 
radioactive wastes are highlighted and discussed. Finally, an ap- 
proach to identify post-disposal impacts, how they arise and their 
effects on humans and the environment is described. 


35165 (EUR-14640) Decontamination and remote disman- 
tling tests in the Itrec reprocessing plant. Candelieri, T.; 
Gerardi, A.; Soffietto, G. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. 23p. Contract Fl1D-0022. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The scope of this research is to evaluate the advantages of the 
rack removal system in the dismantling of reprocessing installa- 
tions. The objective of this work is to verify experimentally the 
possibility of the decontamination of any particular module and the 
capability of the remote dismantling of components installed in the 
mobile rack. In particular, the main objective is to develop remotely 
operated equipment for the dismantling of centrifugal contactors. 
The decontamination of the equipment which represents the most 
important preliminary phase of the decommissioning operation, al- 
lowed to obtain low-level radioactivity. A supporting programme has 
been performed in order to collect sufficient data for the project and 
design of the remote dismantling machine. On the basis of techno- 
logical cold test results, the project of the dismantling machine's 
construction has been optimized. Positive results obtained during 
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the hot dismantling operations on the Rack 6 bis attested the effec- 
tiveness of the rack removal system as an original design which 
facilitates decommissioning of reprocessing plants. 2 tabs., 18 figs. 


35166 (EUR-14692) Study of packers for heating dilatome- 
ters. Laviguerie, R. (Bureau de Recherches Geologiques et 
Minieres (BRGM), 45 - Orleans (France)). Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. 60p. (in 
French). Contract FI1W/0049. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Temperature tests in Mol underground laboratory were part of 
the R and D contract concluded between CEC and ANDRA entitled 
‘Study of the long term behaviour of deep underground clay’ (Nr 
Fl1W /0049). The purpose of these experiments, carried out in hor- 
izontal boreholes, was to study the mechanical behaviour of the 
Boom clay submitted to an increase of temperature. Heating 
dilatometers had to be designed for the project, in order to maintain 
the borehole walls at a pressure of 50 bars and a temperature of 
80 deg C. The present report describes the study and the design 
of the most difficult technical point necessary for the experiment, 
which was the packer of the heating dilatometers. This study, car- 
ried out by the BRGM, was concerned with selection of rubber 
material, nature and arrangement of frame as well as improvement 
on fastening of the packer on the dilatometer body. The large num- 
ber of tests which have been necessary on rubber samples as well 
as on complete packers, are described thereafter. The result is sat- 
isfactory since the new packer presents a good thermal behaviour. 
Besides this, compared to the previous packers, it has the follow- 
ing advantages: simplified design, less irreversible deformations of 
the frame and consequently better reliability and durability, easier 
mounting on the dilatometer, improved watertightness. The techni- 
cal solutions hereby proposed could thus be adapted and applied 
to various kinds of dilatometers. 21 figs., 4 appendices. 


35167 (EUR-14816) Project on effects of gas in under- 
ground storage facilities for radioactive waste (Pegasus 
project). Haijtink, B. (Commission of the European Communities, 
Brussels (Belgium)); McMenamin, T. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. 219p. (CONF- 
9206397—-: 2. PEGASUS progress meeting, Brussels (Belgium), 11 
Jun 1992). Source: OSTI; NTIS (US Sales Only); INIS. 

Whereas the subject of gas generation and gas release from 
radioactive waste repositories has gained in interest on the interna- 
tional scene, the Commission of the European Communities has 
increased its research efforts on this issue. In particular, in the 
fourth five-year R and D programme on management and storage 
of radioactive waste (1990-94), a framework has been set up in 
which research efforts on the subject of gas generation and migra- 
tion, supported by the CEC, are brought together and coordinated. 
In this project, called Pegasus, about 20 organizations and re- 
search institutes are involved. The project covers theoretical and 
experimental studies of the processes of gas formation and possi- 
ble gas release from the different waste types, LLW, ILW and HLW, 
under typical repository conditions in suitable geological formations 
such as clay, salt and granite. In this report the present status of 


the various research activities are described and 13 papers have 
been selected. 


35168 (EUR-14816, pp. 3-12) Modelling of gas generation. 
Voinis, S. (CEA Agence Nationale pour la Gestion des Dechets 
Radioactifes (ANDRA), 75 - Paris (France)); Muller, W.; Gago, J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. (CONF-9206397—: 2. PEGASUS progress meeting, 
Brussels (Belgium), 11 Jun 1992). In Project on effects of gas in 
underground storage facilities for radioactive waste (Pegasus 
project). 219p. Order Number DE94602061. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The project named PEGASE intends to evaluate the conse- 
quences associated with the production of gas in a geological 
formation. This consists of improving the understanding and the 
description of production and transport of gas in the near field. The 
project includes four steps that are: -Description of concepts and 
gas production. - Analysis of gas transport. -Modelling of the sys- 
tem. - Calculations in specific disposal conditions. The disposal 
conditions depend on: - The different waste forms: spent-fuel, vitri- 
fied wastes and low and intermediate level wastes. - The different 
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geological formations: granite, salt. This report presents a synthe- 
sis of the advancement of step one and particularly on the gas 
generation mechanisms that will be taken into account in the mod- 
elling of gas generation: -corrosion of metals in the waste 
packages, - radiolysis of materials in and around the wastes, - ra- 
diolysis of air, - microbial degradation, - alpha decay, - vaporization 
of water, - release of gas from the host rock. 2 figs. 


35169 (EUR-—14816, pp. 13-22) Container properties ensur- 
ing satety, gas emission, biodegradation, corrosion. Lessart, P. 
(CEA Centre d'Etudes de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. Stockage Dechets). Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. (CONF-9206397-: 
2. PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). 
In Project on effects of gas in underground storage facilities for ra- 
dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

The knowledge of possible evolution of conditioned wastes 
during intermediate storage, handling and deep repository is nec- 
essary to define the operating conditions for storage and disposal 
and to warrant the safety of workers during these operations. 
These operating conditions can depend on gas production and on 
chemicals able to promote corrosion. The origin of gas production 
can be: the waste itself, producing radon and gases from alpha 
and gamma radiolysis, the radiolysis of organic compounds carried 
by wastes, the chemical or biological corrosion of embedding ma- 
trix and structural material. This paper describes progress and 
result of research programs on biodeterioration of bitumen and of 
bitumen conditioned waste; cement biodeterioration; concrete be- 
haviour for high radon producing wastes. 1 fig., 1 tab. 


35170 (EUR-14816, pp. 23-36) Gas generation in super- 


compacted waste products. Odoj, R. (Forschungszentrum Juelich 
GmbH (Germany)); Wolf, J.; Heimbach, H.; Kroth, K. Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
(CONF-9206397—: 2. PEGASUS progress meeting, Brussels (Bel- 
gium), 11 Jun 1992). In Project on effects of gas in underground 


storage facilities for radioactive waste (Pegasus project). 219p. Or- 
der Number DE94602061. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The product control group (PKS) located at the Research Centre 
Juelich (KFA) has been appointed by the Bundesamt fuer Strahlen- 
schutz (BfS) to perform quality control of radwaste products prior to 
disposal in an underground repository. This can be achieved either 
by qualification of the conditioning processes or by examination of 
the waste packages. One criterion for acceptance is that adequate 
low gas release can be guaranteed. In this research program 
therefore methods to exclude unacceptable gas release by Ho- 
concentration built up will be investigated as well as possibilities to 
avoid gas generation/release by vacuum drying of the pellets or 
adding of materials for absorption/reaction of/with hydrogen. 3 
refs., 2 figs., 4 tabs. 


35171 (EUR-14816, pp. 37-49) The REV  Project- 
experimental installations with a view to measurements of gas 
release and formation during radioactive waste package em- 
placement in large boreholes at the Asse salt mine. Niephaus, 
D. (Forschungszentrum Juelich GmbH (Germany)). Commission of 
the European Communities, Luxembourg (Luxembourg). 1993. 
(CONF-9206397—: 2. PEGASUS progress meeting, Brussels (Bel- 
gium), 11 Jun 1992). In Project on effects of gas in underground 
storage facilities for radioactive waste (Pegasus project). 219p. Or- 
der Number DE94602061. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the Federal Republic of Germany, radioactive waste forms of 
pronounced decay heat generation shall be disposed of in deep 
vertical boreholes in the planned underground repository at Gor- 
leben site. The disposal technique for heat generating 
intermediate-level waste and for spent HTR fuel is under develop- 
ment in the R and D project, entitled "Intermediate-Level Waste 
and Spent HTR Fuel Element Test Disposal in Boreholes’ (MHV 
Project). The project is going on since 1983. In the subproject 'Re- 
trievable Emplacement Test’ (REV project) of the MHV project an 
emplacement test with already existing waste packages, i.e. steel 
drums with cladding hulls, fuel hardware and dissolver sludges 
from LWR-FE reprocessing and steel canisters with spent HTR 





pebble bed fuel will be conducted in the Asse salt mine. This paper 
deals with the description of the R and D work that has been done 
with a view to measure and analyze gas release and formation 
during the planned waste package emplacement in three large un- 
lined boreholes. 6 refs., 6 figs., 5 tabs. 


35172 (EUR-14816, pp. 51-63) Heat induced gas genera- 
tion in rock salt. Jockwer, N. (Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Muenchen, Remlingen (Germany). Inst. fuer 
Tieflagerung); Moenig, J. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. (CONF-9206397-: 2. 
PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). In 
Project on effects of gas in underground storage facilities for ra- 
dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

The rock salt of the North German salt deposits, which is fore- 
seen as a host medium for the disposal of high level radioactive 
waste, contains in addition to the main mineral halite (NaCl) acces- 
sory and trace minerals, some of which are both thermally and 
radiolytically instable. Several mechanisms account for the gas 
generation and these gas are of importance for the long term 
safety concept: gases primarily present in the host rock which are 
adsorbed to the crystal boundaries or trapped in inter or intragran- 
ular pores (COz, H2, No, Oz); generation and release by thermal 
decomposition of minor and trace minerals as a result of the heat 
input (COz, CO, CH4, Clo, HCl); radiolytic decomposition within the 
host rock as a result of gamma irradiation (CO2, CO, NOx, Ho, 
HCl, H2S, CH,4); chemical and physical interaction of different 
waste components or interaction of the waste components with the 
host rock (H2, CH4). This paper deals with both the gases which 
are primarily present in rock salt and those which are generated by 
thermal decomposition of the minor or trace minerals in rock salt. 
In order to investigate this subject various in situ and laboratory ex- 
periments have been carried out at the Asse salt mine. 7 figs., 3 
tabs. 


35173 (EUR-14816, pp. 65-80) Gas generation by radioly- 


sis of rocksalt - Haw project. Palut, JM. (CEA Agence Nationale 
pour la Gestion des Dechets Radioactifes (ANDRA), 75 - Paris 
(France)); Gaudez, M.T.; Akram, N. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. (CONF-9206397-—: 
2. PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). 
In Project on effects of gas in underground storage facilities for ra- 


dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

An intensive experimental programme on radiolytic gas produc- 
tion has been conducted by ANDRA in the frame of the European 
HAW project since 1988. A large number of salt samples from the 
Asse mine has been irradiated in the Osiris reactor facility at 
Saclay, under various conditions, representative of those of the 
HAW test. This work highlights the significant parameters in gas 
production, which are basically the integrated dose, the mineralogi- 
cal composition of the samples and the gases initially present 
before irradiation; other parameters such as temperature, dose rate 
or gamma spectrum seem to have a weaker influence on the radi- 
olytic gas production. 5 refs., 9 figs., 2 tabs. 


35174 (EUR-14816, pp. 83-95) A large scale laboratory in- 
vestigation into the movement of gas and water through clay 
barriers exposed to the environment. Bamforth, P.B.; McAnoy, 
R. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1993. (CONF-9206397—-: 2. PEGASUS progress 
meeting, Brussels (Belgium), 11 Jun 1992). In Project on effects of 
gas in underground storage facilities for radioactive waste (Pega- 
sus project). 219p. Order Number DE94602061. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This report describes a large scaie laboratory investigation into 
the movements of gas and water through partially saturated clay 
barriers exposed to the environment. The test beds, each 3 m 
square, were constructed and filled with clay to a depth of 400 
mm, after compaction. One test bed contained London Clay, the 
other Glacial Till. The clays were subjected to accelerated environ- 
mental cycling and tests were carfied out on samples of the clays 
at appropriate intervals. The tests included measurements of the 
mechanical, physical and chemical properties of the clays and their 
permeability to gas and water. Gas permeability emerged as the 
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more appropriate for the clays being investigated. The paper dis- 
cusses the difficulties of measuring the permeability of partially 
saturated clays and the need to define the measuring techniques 
when specifying limiting values. 25 refs., 4 figs., 3 tabs. 


35175 (EUR-14816, pp. 97-112) Long-term sealing of open- 
ings in salt formations. Walter, F. (Gesellschaft fuer Strahlen- 
und Umweltforschung mbH Muenchen, Remlingen (Germany). Inst. 
fuer Tieflagerung); Stockmann, N.; Yaramanci, U.; Bollingerfehr, 
W.; Fischer, H.; Laurens, J.F. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. (CONF-9206397-: 2. 
PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). In 
Project on effects of gas in underground storage facilities for ra- 
dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 
Radioactive wastes can be disposed of in deep salt formations. 
Rock salt is a suitable geologic medium because of its unique char- 
acteristics. Open boreholes, shafts and drifts are created to provide 
physical access to the repository. Long-term seals must be em- 
placed in those potential pathways to prevent radioactive release 
to the biosphere. The sealing materials must be mechanically and, 
most important, geochemically stable within the host rock. Salt 
bricks made of compressed salt-powder are understood to be the 
first choice long-term sealing material. Seals built from salt bricks 
will be ductile. The permeability of the salt bricks is assumed to be 
in the order of 2*10-'5 m?. Large sealing systems are built by 
combining the individual bricks with mortar. Raw materials for mor- 
tar are fine-grained halite powder and ground saliferous clay. The 
permeability of the mortar decreases with its salt content to approx. 
2*10-'* m?. Moistened saliferous clay may show temporary 
swelling. Sealing experiments will be carried out in the Asse salt 
mine. Long-term seals will be built into holes of 1 m diameter. The 
contact and merging of the brick-wall with the surrounding rock salt 
will be investigated in long-term tests. Within the in situ sealing 
program a number of geophysical methods are applied. Acoustic 
emission measurements are used to study the effects of high pres- 
sure gas injection and a geoelectrical observation program is 
aiming to estimate the permeability in and around the long-term 
seal. High frequency electromagnetic methods contribute to the 
knowledge of the petrophysical rock properties. 11 refs., 12 figs. 


35176 (EUR-14816, pp. 113-127) Sealing of haw-boreholes 
in salt formations: objectives and first results of the 
Debora-project. Spies, T. (Gesellschaft fuer Strahlen- und 
Umweltforschung mbH Muenchen, Remlingen (Germany). Inst. fuer 
Tieflagerung); Rothfuchs, T.; Prij, J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. (CONF-9206397-: 
2. PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). 
In Project on effects of gas in underground storage facilities for ra- 
dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

The tasks of the seal of a borehole filled with high level radioac- 
tive waste (HAW) canisters have been summarized. A compilation 
of the technical boundary conditions has been performed. They are 
an important basis of the project e.g. as input parameters for 
model calculations. The borehole filling strategy and the corrosion 
of waste packages which might influence the conditions at the seal 
have been investigated. Thermomechanical calculations showed 
that the mechanical load in the region of the seal is dominated by 
the excavation of the gallery and not by the heat load of the waste. 
From a variation of the length of the vertical stack of canisters it 
could be concluded that only the upper 5 m of the stack contribute 
significantly to the disturbance of temperature and stress at the 
borehole seal. A model for the calculation of water release from 
the rock salt into the borehole has been tested by comparison to 
new experimental data. This model will be applied to deep disposal 
boreholes in the future as the amount of water is controlling gas 
pressure and corrosion of waste packages in the borehole. 20 
refs., 5 figs., 2 tabs. 


35177 (EUR-14816, pp. 129-139) Gas pressure build up in 
radioactive waste disposal: hydraulic and mechanical effects. 
Geneste, P. (GEOSTOCK, 92 - Paris-la-Defense (France)); 
Bouteca, M. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1993. (CONF-9206397-: 2. PEGASUS 
progress meeting, Brussels (Belgium), 11 Jun 1992). In Project on 
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effects of gas in underground storage facilities for radioactive 
waste (Pegasus project). 219p. Order Number DE94602061. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the first results of numerical two phase flow 
modelling of the gas generation through a radioactive waste dis- 
posal, and the mechanical developments about the elaboration of a 
new fracture initiation criteria. The phenomenology involved in the 
simulation leads to the determination of typical parameters which 
are relative permeabilities and capillary pressure both phase satu- 
ration dependent. They were derived from correlations because of 
the lack of laboratory investigations. Some scoping simulations 
were carried out using SCORE (reservoir numerical code) on a 
simplified geometry and considering a theoretical clay host rock, in 
order to verify the suitability of the chosen data set and get some 
order of magnitude of the pressure likely to be reached. The pres- 
sure build up reached at t=5000 years in the system is in the 
range of 6 MPa for a given gas flow rate of 1000 Nm®°/year under 
the hypothesis considered. The horizontal gas migration is in the 
range of 150 m for an effective porosity of 0.15. The modelling of 
the fracturation is being performed with the finite elements method, 
using the localization phenomenon as a criteria for fracture initia- 
tion. An elastic and isotropic law with damage has been 
demonstrated as qualitatively suitable. 8 refs., 6 figs. 


35178 (EUR-14816, pp. 142-156) Modelling and Experi- 
ments on GAS migration in repository host rocks (MEGAS). 
Volckaert, G.; Canniere, P. de; Hooker, P.; Fioravante, V.; 
Grindrod, P.; Impey, M. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1993. (CONF-9206397-: 2. 
PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). In 
Project on effects of gas in underground storage facilities for ra- 
dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

The primary objective of the MEGAS project is to understand the 
consequences of gas generation in repository host rocks. The final 
objective of this project will be to validate a gas migration model 
and to confirm our understanding using an in situ gas injection 
experiment. Within this project INTERA will perform the main mod- 
elling work. The SCK/CEN will be responsible for the gas reaction 
and diffusion the study of the uniaxial flow as well as the in situ ex- 
periments. BGS will perform geotechnically based triaxial gas flow 
experiments. ISMES will perform experiments at higher tempera- 
ture. 3 refs., 8 figs., 1 tab. 


35179 


(EUR-14816, pp. 157-172) Design of a brine and gas 
permeability field test in rocksalt. Cosenza, P. (Ecole Polytech- 
nique, 91 - Palaiseau (France)); Ghoreychi, M. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. (CONF- 
9206397—: 2. PEGASUS progress meeting, Brussels (Belgium), 11 
Jun 1992). In Project on effects of gas in underground storage fa- 


cilities for radioactive waste (Pegasus project). 219p. Order 
Number DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

In the framework of a contract with C.E.C. an in situ experiment 
will be performed at the Mines de Potasse d’Alsace (M.D.P.A., 
Mulhouse, France) by G.3S in collaboration with ANDRA. The gen- 
eral aim of this test is to determine the gas permeability of a salt 
formation already submitted to a brine injection. This paper deals 
with the design and dimensioning of the in situ experiments. Sev- 
eral models are used to optimize the experimental set up. Darcy's 
law is applied. The disturbing effects (creep, solution-crystallization 
phenomena and thermal effects) are also estimated. The results of 
this study suggest that a ‘constant pressure’ hydraulic test is the 


most convenient to control the experimental process. 21 refs., 6 
figs., 4 tabs. 


35180 (HW-17091) Activity of fission products as a func- 
tion of decay time, and relationship to the TBP process. 
Schwennesen, J.L. Hanford Works, Richland, WA (United States). 
27 Feb 1950. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93041093. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Fission product distribution, fission product activities, and decon- 
tamination factors are terms of general usage in the Chemical 
Development Section. Specific values for some of these terms have 
been based upon data procured several years ago. In many cases 
more accurate basic numbers are now available. This report sets 
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forth in tabular form detailed information on fission product activi- 
ties as a function of decay time for certain conditions. It attempts to 
quality the use of the theoretical curie as a unit of activity to a unit 
having a more direct practical significance, the “countable curie.” 


35181 (HW-33454) T Plant first cycle waste scavenging. 
Ludlow, J.O.; Poucher, F.W. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 23 Dec 1954. 
15p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93041092. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A scavenging process for the TBP Plant wastes has recently 
been installed and is expected to result in a considerable reduction 
in the waste tankage required for storage of TBP Plant Wastes. A 
similar process has been developed for scavenging the first cycle 
waste from the BiPO, Plants. A study of future requirements and 
availability of tank storage space indicates that in order to avoid an 
overall plant critical tank shortage, or the necessity of construction 
of new tanks, a T-Plant waste scavenging program should provide 
cribbing facilities by February, 1955. Since tank storage space is 
critical ad the cost of such storage is a sizable factor in the overall 
plant operating costs, an investigation of the feasibility of the instal- 


lation of this waste scavenging process in T-Plant has been 
undertaken. 


35182 (HW-37928) Proposed waste discard limits for 
Purex. Bell, R.S. Hanford Works, Richland, WA (United States). 7 
Jul 1955. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93040778. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Short communication URANIUM/underground storage; PLUTO- 
NiUM/underground storage; HANFORD RESERVATION/radioactive 
waste management; PUREX PROCESS; URANIUM; PLUTONIUM; 
ECONOMICS 


35183 (HW-44506) Design bases and performance charac- 
teristics of the Purex 241-A Waste Tank Farm condensate 
disposal facility. Michels, L.R.; Zahn, L.L. General Electric Co., 
Richland, WA (United States). Hanford Atomic Products Operation. 
26 Jul 1956. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93040781. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report presents information on the design and operation of 
the condensate disposal system for your use in design studies to 
rectify present limitations of the Purex 241-A Waste Tank Farm 
condensate disposal facility. 


35184 (HW-46019) Dissolver anti-foam jets. LaRiviere, J.R.; 
Michels, L.R. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 17 Oct 1956. 10p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93040782. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The purpose of this report is to present observations, developed 
jointly with Purex Technology Operation, which support the “foam” 
theory for high dissolver tower differential pressure, and to recom- 
mend the installation of test jets in a dissolver jumper which should 
destroy dissolver foam and thereby improve overall dissolver per- 
formance. 


35185 (HW-47087) Waste tank temperature studies. Cook, 
M.W.; Gerhart, J.M. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 28 Jan 1957. 60p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93041091. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report concerns the continuing problem of providing waste 
tank designs which will insure safe storage of radioactive waste 
over long periods of time. These tanks must withstand severe 
stresses imposed by earth loading, by hydrostatic pressure and by 
temperature gradients. The temperature gradients are caused by 
contained in the waste. The waste entering the tank is relatively 
cold, but the temperature rises rather rapidly to the boiling point as 
filling proceeds and then the temperature continues to rise as self- 
concentration increases the boiling point of the waste. The 
temperature gradients are therefore transient in character and they 





may be calculated only by rather tedious and complex methods; 
however, the gradients must be established in order to provide de- 
sign data for structural design purposes. This report describes the 
methods used to calculate the temperature gradients and presents 
the calculated results for a particular tank design used under vari- 
ous operating conditions. 


35186 (HW-55450) History and costs of waste storage at 
HAPO. Roberts, R.E. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 24 Mar 1958. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93041097. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The radioactive fission products formed during irradiation of the 
uranium fuel in the reactors are separated from the uranium and 
plutonium in the Chemical Processing Department's separations 
plants. Most of these fission products are removed in aqueous so- 
lutions as high-level radioactive waste and are subsequently stored 
in large underground tanks. The purpose of this report is to record 
the history of HAPO process waste storage, together with the 
developments which have significantly affected waste storage vol- 
umes and costs since start-up in 1944. 


35187 (HW-58943-RD) Revised hazards study — Under- 
ground storage of radioactive liquid wastes. Haney, W.A.; 
Linderoth, C.E. Battelle Pacific Northwest Lab., Richland, WA 
(United States). 20 Jan 1959. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93041256. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report discusses risks associated with the underground stor- 
age of high-level radioactive wastes from the Purex Plant at 
Hanford in 1957. Radiation doses and contamination of the 
Columbia River resulting from storage tank leaks are discussed. 


35188 (IAEA-TECDOC-—711, pp. 31-40) Assessment of PSA 
studies for fuel cycle facilities with a large inventory of ra- 
dioactive material in the United Kingdom. Morris, E. (Health and 
Safety Executive, Bootle (United Kingdom). Nuclear Installations In- 
spectorate). International Atomic Energy Agency, Vienna (Austria). 
Jun 1993. (CONF-9209403—: Technical committee meeting on the 
use of probabilistic safety assessment for nuclear installations with 
large inventory of radioactive material, Vienna (Austria), 7-11 Sep 
1992). In Use of probabilistic safety assessment for nuclear instal- 
lations with large inventory of radioactive material: Report of a 
technical committeee meeting held in Vienna 7-11 September 
1992. 166p. Order Number DE94600688. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The paper describes some large inventory fuel cycle plants for 
which the probabilistic safety assessment part of a safety case has 
been assessed and the way in which the Nuclear Installations In- 
spectorate assesses the adequacy of such a safety case. 6 refs. 


35189 (IAEA-TECDOC-—711, pp. 59-78) The safety case for 
the thermal oxide reprocessing plant at Sellafield. Sheppard, 
G.T. (British Nuclear Fuels plc, Warrington (United Kingdom)); Tay- 
lor, J.B. International Atomic Energy Agency, Vienna (Austria). Jun 
1993. (CONF-9209403-: Technical committee meeting on the use 
of probabilistic safety assessment for nuclear installations with 
large inventory of radioactive material, Vienna (Austria), 7-11 Sep 
1992). In Use of probabilistic safety assessment for nuclear instal- 
lations with large inventory of radioactive material: Report of a 
technical committeee meeting held in Vienna 7-11 September 
1992. 166p. Order Number DE94600688. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The central feature of a major investment programme at the 
BNFL Sellafield Site has been the Thermal Oxide Reprocessing 
Plant (THORP). The comprehensive nature of the plant with an 
overview of the processes are presented. Further, an outline of the 
methodology adopted to assess the radiological safety of the plant 
with regards to the workforce and public risk is considered. It is 
demonstrated that for both normal and fault conditions the adopted 
radiological safety criteria will be met with an adequate margin. 
(author). 6 figs, 4 tabs. 
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35190 (IAEA-TECDOC-—711, pp. 109) The experience of 
PSA in AEA technology during the licensing of major research 
facilities. Barnes, D.S. (Safety and Reliability Directorate, Culcheth 
(United Kingdom)). International Atomic Energy Agency, Vienna 
(Austria). Jun 1993. (CONF-9209403-—: Technical committee meet- 
ing on the use of probabilistic safety assessment for nuclear 
installations with large inventory of radioactive material, Vienna 
(Austria), 7-11 Sep 1992). In Use of probabilistic safety assess- 
ment for nuclear installations with large inventory of radioactive 
material: Report of a technical committeee meeting held in Vienna 
7-11 September 1992. 166p. Order Number DE94600688. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. FUEL REPROCESSING PLANTS/safety; 
SAFETY/probabilistic estimation; ACTINIDES; FISSILE MATERI- 
ALS; FISSION PRODUCTS; SAFETY; RADIOACTIVE WASTE 
MANAGEMENT; RADIOACTIVE WASTES 


35191 (JAERI-M—93-116) Studies of waste form and buffer 
material performance at Japan Atomic Energy Research Insti- 
tute. Banba, Tsunetaka (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Mitamura, 
Hisayoshi; Kozai, Naofumi; Inagaki, Yaohiro. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jun 1993. 20p. Order Number 
DE94701191. Source: OSTI; NTIS; INIS. 

The recent studies of high-level radioactive waste forms and 
buffer material at Japan Atomic Energy Research Institute can be 
classified into the following three categories; (1) Study on the 
radiation (alpha-radiation) effects which have relation to the mi- 
crostructure of a nuclear waste glass. (2) Study on the long-term 
self-irradiation damage of a SYNROC waste form using a curium- 
doped sample. (3) Study on the sorption behavior of neptunium 
onto smectite which is one of major components of bentonite. In 
the present report, the recent results corresponding to the above 
categories are described. (author). 


35192 (LA-12325-C, pp. 9-40) A strategy for the derivation 
and use of sorption coefficients in performance assessment 
calculations for the Yucca Mountain site. Meijer, A. (Los Alamos 
National Lab., NM (US)). Los Alamos National Lab., NM (United 
States). Aug 1992. (CONF-9009350—: DOE/Yucca Mountain site 
characterization project radionuclide adsorption workshop, Los 
Alamos, NM (United States), 11-12 Sep 1990). In Proceedings of 
the DOE/Yucca Mountain Site Characterization Project Radionu- 
clide Adsorption Workshop at Los Alamos National Laboratory, 
September 11-12, 1990. 238p. Order Number DE92041241. 
Source: OSTI; NTIS; INIS. 

Chemical understanding of the reactions by which radionuclides 
could sorb onto solid surfaces in Yucca Mountain is not well devel- 
oped at the present time nor are the controls on these mechanisms 
well defined. The chemical interactions of radionuclides with the 
host rock of the repository must be quantified. This paper presents 
a strategy for quantifying these interactions for the Yucca Mountain 
site. The strategy recognizes that minimum values exist for sorption 
coefficients for radionuclides in the emplaced waste that provide 
adequate barriers to transport relative to the regulatory limits. For 
example, preliminary transport calculations suggest that a minimum 
Ky value of 100 ml/g should provide an adequate sorption barrier 
for many of the radionuclides to be placed in the repository. This 
economizes the experimental work required to address the sorption 
barrier for these radionuclides in that this work must only show that 
a Ky value of at least 100 ml/g will be achieved under any credible 
scenario. If the major (i.e., most abundant) mineral phase that has 
the lowest sorption potential shows a sorption coefficient of at least 
100 ml/g under the least favorable conditions for these elements, 
this value could be used in all transport scenarios. If this mineral 
phase does not have sufficient sorption potential, the (major) phase 
with the next lowest sorption potential could be evaluated and so 
on. Unfortunately, for some radionuclides (i.e., U, Np, C, |, Se, and 
Te), the minimum Kg approach is clearly inadequate. Out of this 
group, the elements C, |,and Te will likely not have a significant 
sorption barrier during ground water flow. For U, Np, and Se, the 
proposed strategy is to first identify the mineral and/or water 
compositional parameters that are most critical to their sorption be- 
havior. This information can be obtained from pure mineral and 
whole-rock sorption studies. 48 refs., 7 figs., 3 tabs. 


ERA Vol. 18, No. 12 85 





05 NUCLEAR FUELS 
0520 Waste Management 


35193 (LA-12325-C, pp. 41-42) Sorption and porosity het- 
erogeneity: Effects on radionuclide transport. Buchholtz-ten 
Brink, M. (Lawrence Livermore National Lab., CA (US)). Los 
Alamos National Lab., NM (United States). Aug 1992. DOE Con- 
tract W-7405-ENG-48. (CONF-9009350—-: DOE/Yucca Mountain 
site characterization project radionuclide adsorption workshop, Los 
Alamos, NM (United States), 11-12 Sep 1990). In Proceedings of 
the DOE/Yucca Mountain Site Characterization Project Radionu- 
clide Adsorption Workshop at Los Alamos National Laboratory, 
September 11-12, 1990. 238p. Order Number DE92041241. 
Source: OSTI; NTIS; INIS. 

Diffusive transport rates for aqueous species in porous media 
are a function of the molecular diffusion rate in solution for the 
species of interest, any change in its concentration in solution due 
to sorption or reaction, and the tortuosity of the material’s pore 
structure. Diffusion rates can be easily predicted when these fac- 
tors are constant; however, this is not the case for heterogeneous 
natural materials and the complex solutions derived from many 
hazardous wastes. When fluid flow is also present, the transport of 
hazardous materials in heterogeneous geological materials be- 
comes even more difficult to predict. For actinide elements, the 
coexistence of multiple oxidation states, colloidal species, and nu- 
merous complexes in ground- or waste-water solutions suggests 
that a range also exists for molecular diffusivity, reactivity, and 
sorptivity. The physical structure of Topopah Spring tuff, and other 
rocks, often includes void spaces on scales from grain boundaries 
and intergranular pore spaces to fractures that are centimeters in 
width. Movement of aqueous species within the rock then depends 
on the effective length of the voids and their interconnectedness. 
Void spaces may be filled with secondary phases and fractures 
lined with precipitates. Differing sorptive mechanisms can also re- 
sult in large differences between minerals or aqueous species for 
reversibility and kinetics of Sneeion. The author measured diffusive 
transport of *95U, 238U, and °*3°Pu tracers in groundwater within 
saturated tuff rocks on spacial scales from 0.1 um to cm. She 
found that regions of greater actinide concentration and faster 
transport are associated with either greater porosity, identifiable 
micro-fractures, or concentrations of specific elements such as Li. 
She also found that addition of sodium bicarbonate to solution in- 
creased the apparent diffusivity by one to two orders of magnitude 
and increased the abundance of colloidal sized particles. 2 refs. 


35194 (LA-12325-C, pp. 43-74) Current adsorption models 
and open issues pertaining to performance assessment. Serne, 
R.J. (Pacific Northwest Lab., Richland, WA (US)). Los Alamos Na- 
tional Lab., NM (United States). Aug 1992. (CONF-9009350-: 
DOE/Yucca Mountain site characterization project radionuclide ad- 
sorption workshop, Los Alamos, NM (United States), 11-12 Sep 
1990). In Proceedings of the DOE/Yucca Mountain Site Characteri- 
zation Project Radionuclide Adsorption Workshop at Los Alamos 
Nationa! Laboratory, September 11-12, 1990. 238p. Order Num- 
ber DE92041241. Source: OSTI; NTIS; INIS. 

Recently several articles have been published that question the 
appropriateness of the distribution coefficient (Ry) concept to quan- 
tify radionuclide migration. Several distinct issues are raised by 
various critics. In this paper the author provides some perspective 
on issues surrounding the modeling of nuclide retardation. The first 
section defines adsorption terminology and discusses various ad- 
sorption processes. The next section describes five commonly 
used adsorption conceptual models, specifically emphasizing what 
attributes that effect adsorption are explicitly accommodated in 
each model. The author also reviews efforts to incorporate each 
adsorption model into performance assessment transport computer 
codes. The five adsorption conceptual models are (1) the constant 
Rg model, (2) the parametric Ry model, (3) isotherm adsorption 
models, (4) mass action adsorption models, and (5) surface com- 
plexation with electrostatics models. The final section discusses the 
adequacy of the distribution ratio concept, the adequacy of trans- 
port calculations that rely on constant retardation factors and the 
status of incorporating sophisticated adsorption models into trans- 
port codes. 86 refs., 1 tab. 


35195 


(LA-12325-C, pp. 75) Modeling cation exchange us- 
ing EQ3/6. Viani, B. (Lawrence Livermore National Lab., CA (US)); 
Bruton, C.; Bourcier, B. Los Alamos National Lab., NM (United 


86 ERA Vol. 18, No. 12 


States). Aug 1992. (CONF-9009350—: DOE/Yucca Mountain site 
characterization project radionuclide adsorption workshop, Los 
Alamos, NM (United States), 11-12 Sep 1990). In Proceedings of 
the DOE/Yucca Mountain Site Characterization Project Radionu- 
clide Adsorption Workshop at Los Alamos National Laboratory, 
September 11-12, 1990. 238p. Order Number DE92041241. 
Source: OSTI; NTIS; INIS. 

Geochemical modeling codes must be able to predict solid- 
solution and ion-exchange behavior of zeolites and smectites in 
order to design and assess strategies for containing and cleaning 
up toxic and/or radioactive wastes. Cation-exchange and solid- 
solution models have been implemented in the EQ3/6 geochemical 
modeling package and used to predict the composition of clinoptilo- 
lite under a variety of conditions. Published free energies of cation 
exchange on clinoptilolite at 25°C were combined with the calori- 
metric data for clinoptilolite to derive free energies of formation of 
the component end members of a solid solution in which mixing is 
allowed only on the exchange site. The solid-solution model and 
component end-member data were incorporated into EQ3/6 and its 
data base. An option to treat cation exchange independently of the 
solid-solution model was also developed and implemented in EQ3/ 
6. This option allows the user to model mixed-phase exchangers, 
multisite exchangers, and systems in which the exchanger is not in 
overall equilibrium with the solution. Two “ideal” cation-exchange 
conventions [Vanselow (mole fraction) and Gapon (equivalent frac- 
tion)] are currently implemented in the code. A description of the 
cation-exchange models and their implementation into EQ3/6 is 
presented, and the relationship between the exchange formalisms 
and the solid-solution models is discussed. The advantages and 
limitations of the models and currently available thermodynamic 
data are addressed by comparing cation-exchange compositions of 
clinoptilolites with (1) published binary exchange data; (2) composi- 
tions of coexisting clinoptilolites and formation waters at Yucca 
Mountain; and (3) experimental sorption isotherms of Cs and Sr on 
zeolitized tuff. 


35196 (LA-12325-C, pp. 77-90) Sorption of cesium and 
strontum by zeolite single crystals. Burns, R.G. (Massachusetts 
Inst. of Technology, Cambridge (US)); Wood, V.M.; Morgenstein, 
M.E. Los Alamos National Lab., NM (United States). Aug 1992. 
(CONF-9009350—-: DOE/Yucca Mountain site characterization 
project radionuclide adsorption workshop, Los Alamos, NM (United 
States), 11-12 Sep 1990). In Proceedings of the DOE/Yucca Moun- 
tain Site Characterization Project Radionuclide Adsorption 
Workshop at Los Alamos National Laboratory, September 11-12, 
1990. 238p. Order Number DE92041241. Source: OSTI; NTIS; 
INIS. 

The aspect ratios of crystals of platey clinoptilolite and fibrous 
mordenite observed in mineral assemblages coating fractures 
through tuffs at Yucca Mountain, Nevada, influence the sorption 
properties of these two zeolites. The crystallographic dependencies 
of cation exchange reactions have been demonstrated in clinoptilo- 
lite by reacting CsCl with oriented single crystals mounted on 
(100), (010), (001) and (101) faces. Competing cation exchange 
reactions involving Cs*, Sr*+ and Ba?+, as well as Cs* in NaCl or 
NaHCOs3 solutions, were performed on the oriented zeolite crystals. 
Reactions were carried out at 60°C for 1 to 8 weeks in a shaking 
water bath with dissolved metal chloride solutions ranging in con- 
centrations from 1M to 10-*M. Electron microprobe analyses were 
performed on the surfaces of the reacted zeolite crystals. In clinop- 
tilolite, cation exchange is initially retarded on (010) faces which 
are nominal to the one direction (parallel to the b-axis) along which 
channels do not exist in the clinoptilolite structure. This orientation 
effect was particularly severe for Sr, concentrations of which on 
(010) faces remained 90% lower than values measured on other 
crystal faces even when reaction times exceeded 2 months. In 
competition with Sr and Ba, the uptake of Cs into clinoptilolite was 
lowered significantly (and vice versa for Ba and Sr), particularly in 
the presence of Ba. The addition of 1M NaCl did not significantly 
affect the relative concentrations of these competing cations in 
reacted zeolite crystals. Im NaHCOg solutions, however, the Cs up- 
take was lowered significantly. Although clinoptilolite has a very 
Po selectivity for Cs* compared to other cations, competition with 
Sr** and Ba‘* reduces the concentration of Cs* exchanged into 
this zeolite. 31 refs., 11 figs. 





35197 (LA-12325-C, pp. 91-109) Radionuclide migration 
laboratory studies for validation of batch-sorption data. Triay, 
I.R. (Los Alamos National Lab., NM (US)); Mitchell, A.J.; Ott, M.A. 
Los Alamos National Lab., NM (United States). Aug 1992. (CONF- 
9009350-: DOE/Yucca Mountain site characterization project 
radionuclide adsorption workshop, Los Alamos, NM (United States), 
11-12 Sep 1990). In Proceedings of the DOE/Yucca Mountain Site 
Characterization Project Radionuclide Adsorption Workshop at Los 
Alamos National Laboratory, September 11-12, 1990. 238p. Order 
Number DE92041241. Source: OSTI; NTIS; INIS. 


801To validate batch-sorption transport models of sorbing and ~ 


non-sorbing radionuclides, the authors conducted advective and 
diffusive migration experiments in the laboratory using columns of 
saturated crushed, intact, and fractured tuff from Yucca Mountain, 
Nevada, and pure mineral separates. For crushed tuff and pure 
minerals separates, batch-sorption coefficients agree with those 
they obtained under flowing conditions for alkaline and alkaline 
earth elements; for actinides, they found a smaller sorption coeffi- 
cient caused by elution of a small fraction of the actinides. Studies 
of solid-tuff columns indicate that batch-sorption coefficients will fit 
elution data of alkaline and alkaline earth elements provided that 
they have a detailed characterization of the hydrologic properties of 
the tuff. Studies of fractured-tuff columns indicate good agreement 
between fracture transport models and elution of nonsorbing ra- 
dionuclides. Diffusion is one of the most important retardation 
mechanisms in fractured media; their studies indicate that the diffu- 
sion coefficient for nonsorbing radionuclides into saturated Yucca 
Mountain tuff is approximately 10-© cm/s. Coefficients of diffusion 
of the sorbing radionuclides into saturated tuff could not be fit, as- 
suming reversible, instantaneous, and linear sorption. The authors 
believe that conservative transport modelling calculations will result 
from fitting the batch-sorption coefficient and the diffusion coeffi- 
cient for tritiated water. Their validation strategy, which begins with 
laboratory transport experiments on columns of crushed Yucca 
Mountain tuff to study the effects of kinetics of speciation, 
mass transfer kinetics, or non-linear, mon-reversible, or 
non-instantaneous sorption, is presented. When the differences be- 
tween batch-sorption data and the results of their crushed-tuff 
column experiments are resolved, the next level of complexity will 
be tackled. 20 refs., 10 figs., 2 tabs. 


35198 (LA-12325-C, pp. 111-123) Transport of reactive 
tracers by unsaturated flow using field and column experi- 
ments. Porro, |. (idaho National Engineering Lab., Idaho Falls 
(US)); Wierenga, P.J. Los Alamos National Lab., NM (United 
States). Aug 1992. (CONF-9009350—: DOE/Yucca Mountain site 
characterization project radionuclide adsorption workshop, Los 
Alamos, NM (United States), 11-12 Sep 1990). In Proceedings of 
the DOE/Yucca Mountain Site Characterization Project Radionu- 
clide Adsorption Workshop at Los Alamos National Laboratory, 
September 11-12, 1990. 238p. Order Number DE92041241. 
Source: OSTI; NTIS; INIS. 

Tracer experiments have been conducted in the laboratory as 
well as in the field, but few experiments have been performed to 
verify how well laboratory determined transport parameters can be 
used for field scale predictions. This study deals with the measure- 
ment and prediction of tritium, chromium and boron movement 
through unsaturated laboratory soil columns (diameter 5 cm, length 
30 cm), through a field column (diameter 92 cm, length 600 cm), 
and through an undisturbed field profile (down to 600 cm). Labora- 
tory determined dispersivity values were approximately 1/5 the 
value for the field column. Retardation factors were similar in both 
size columns, but a first-order irreversible rate coefficient used in 
the prediction of chromium transport was an order of magnitude 
larger in the laboratory column than in the field column, making 
predictions of chromium transport in the field column based on labo- 
ratory column data erroneous. With dispersivities determined in the 
field column, laboratory column parameters could be used to accu- 
rately predict field column boron break-through curves. The models 
and parameters used in the predictions will be used to describe 
boron and chromium movement in the field profile. 19 refs., 5 figs. 


35199 (LA-12325-C, pp. 125-175) Transport in unsaturated 
flow systems using centrifuge techniques. Conca, J. (Washing- 
ton State Univ., Richland (US)). Los Alamos National Lab., NM 
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(United States). Aug 1992. (CONF-9009350-: DOE/Yucca Moun- 
tain site characterization project radionuclide adsorption workshop, 
Los Alamos, NM (United States), 11-12 Sep 1990). In Proceedings 
of the DOE/Yucca Mountain Site Characterization Project Radionu- 
clide Adsorption Workshop at Los Alamos National Laboratory, 
September 11-12, 1990. 238p. Order Number DE92041241. 
Source: OSTI; NTIS; INIS. 

This report is a compilation of results from investigations on un- 
saturated flow and diffusion using the Unsaturated Flow Apparatus 
(UFA) in combination with other techniques at the Washington 
State University Tri-Cities Earth and Environmental Sciences Labo- 
ratory. These results bear directly on the goals of the Radionuclide 
Adsorption Workshop concerning experimental determination of un- 
saturated transport properties as stated in the First Report to the 
US congress and the US Department of Energy from the Nuclear 
Waste Technical Review Board. Transport parameters (diffusion co- 
efficients, D(@), hydraulic conductivities, K(8), and retardation 
factors, Ry) have been experimentally determined in unsaturated 
gravel, soil, bentonite and whole rock over a wide range of water 
contents in order to construct relationships of water content to 
each parameter for use in modeling of flow and transport in the 
near-field, far-field, and backfill environments. Once the water con- 
tent was fixed at the target value and the system had achieved 
hydraulic steady-state, transport parameters were determined from 
associated methods, e.g., (1) the electrical conductivity of the sam- 
ple was measured using a 1 kHz conductivity bridge and the 
diffusion coefficient calculated from the electrical conductivity using 
the Nernst-Einstein equation; (2) hydraulic conductivity was deter- 
mined from the driving force and flux density; (3) the effluent was 
monitored/collected/analyzed for chemical interactions and retarda- 
tion effects. These parameters have been investigated on different 
samples over the past two years since construction of the UFA. 
Project goals and specific milestones have resulted in diffusion co- 
efficients of unsaturated gravel and soil being the most extensively 
studied parameter, but the UFA was originally designed to deter- 
mine retardation factors and transient chemical interactions in 
unsaturated tuff. 35 refs., 20 figs. 


35200 


(LA-12325-C, pp. 177-186) Unsaturated transport of 
inorganic cations in undisturbed soil columns. Jardine, P.M. 
(Oak Ridge National Lab., TN (US)); Jacobs, G.K. Los Alamos 
National Lab., NM (United States). Aug 1992. DOE Contract ACO5- 


840R21400. (CONF-9009350-: DOE/Yucca Mountain site 
characterization project radionuclide adsorption workshop, Los 
Alamos, NM (United States), 11-12 Sep 1990). In Proceedings of 
the DOE/Yucca Mountain Site Characterization Project Radionu- 
clide Adsorption Workshop at Los Alamos National Laboratory, 
September 11-12, 1990. 238p. Order Number DE92041241. 
Source: OSTI; NTIS; INIS. 

The unsaturated transport of Sr, Co, and Ca were studied in 
undisturbed soil columns (14 X 40 cm) of saprolitic shale to 
evaluate the significance of time-dependent mass transfer and mul- 
tispecies competitive exchange during transport. Observed 
breakthrough curves (BTCs) for Sr and Co were delayed relative to 
nonreactive Br BTC indicating that the former tracers were ad- 
sorbed by the soil. Effluent concentrations of Sr and Co were 
modeled with the classical convective- dispersive (CD) equation 
and nonequilibrium mass transfer considerations did not appear 
necessary. Cation exchange equilibria relationships obtained from 
both shake batch and miscible displacement methods adequately 
described the thermodynamic processes which were prevalent dur- 
ing transport. These results suggest that the preferential transport 
of a reactive tracer is negligible for the realistic unsaturated condi- 
tions used in this study, and that the massive saprolite within the 
soil is a chemically active constituent during transport of reactive 
solutes. The implications of these findings for modeling in-situ sub- 
surface contaminant transport are discussed. 7 refs., 9 figs. 


35201 (LA-12325-C, pp. 187-224) Sensitivity analysis of in- 
tegrated radionuclide transport based on a three-dimensional 
geochemical/geophysical model. Birdsell, K.H. (Los Alamos Na- 
tional Lab., NM (US)); Campbell, K.; Eggert, K.G.; Travis, B.J. Los 
Alamos National Lab., NM (United States). Aug 1992. (CONF- 
9009350-: DOE/Yucca Mountain site characterization project 
radionuclide adsorption workshop, Los Alamos, NM (United States), 
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11-12 Sep 1990). In Proceedings of the DOE/Yucca Mountain Site 
Characterization Project Radionuclide Adsorption Workshop at Los 
Alamos National Laboratory, September 11-12, 1990. 238p. Order 
Number DE92041241. Source: OSTI; NTIS; INIS. 

This report presents preliminary transport calculations for ra- 
dionuclide movement at Yucca Mountain. These calculations are 
used to study the sensitivity of radionuclide migration to uncertain- 
ties in several factors that affect transport through porous media. 
These factors include spatial distribution of sorption coefficients, 
recharge rate, dispersivity length scale, radionuclide species, and 
source term. The simulations were run with TRACRN (Travis and 
Birdsell), a finite-difference porous flow and radionuclide transport 
code developed for the Yucca Mountain Site Characterization 
Project. Approximately 30,000 nodes are used to represent the un- 
saturated and saturated zones underlying the potential repository in 
three dimensions. Transport calculations for °°Tc, '5Cs, and '79| 
are presented. Calculations such as these are used to study the 
effectiveness of the site’s geochemical barriers at a mechanistic 
level, to determine the sensitivity of radionuclide transport to vari- 
ous transport mechanisms and parameters, and to help guide the 
geochemical site characterization program. 12 refs., 41 figs., 1 tab. 


35202 (LA-12325-C, pp. 225-235) Selected issues on geo- 
chemical transport modeling for high-level nuclear waste 
repository. Nguyen, V.V. (EWA, Inc., Minneapolis, MN (US)); 
Ghanem, G.V.A. Los Alamos National Lab., NM (United States). 
Aug 1992. (CONF-9009350—: DOE/Yucca Mountain site characteri- 
zation project radionuclide adsorption workshop, Los Alamos, NM 
(United States), 11-12 Sep 1990). In Proceedings of the DOE/ 
Yucca Mountain Site Characterization Project Radionuclide Adsorp- 
tion Workshop at Los Alamos National Laboratory, September 
11-12, 1990. 238p. Order Number DE92041241. Source: OSTI; 
NTIS; INIS. 

This paper presents a brief summary of selected geochemical 
transport modeling issues facing site characterization for high-level 
nuclear waste repository. The major concerns focus on solubility, 
sorption, thermodynamic data bases, and other geochemical 
parameters needed to ensure that NRC and EPA requirements re- 
garding long-term waste isolation are met. Several geochemical 
transport modeling assumptions currently being used and code 
limitations are also discussed. Future modeling efforts are recom- 
mended to include rational formulations based on conservation 
laws and constitutive theory for reactive chemical transport prob- 
lems in porous/fractured media. As a companion to deterministic 
approaches, uncertainty analysis has been proposed to address (1) 
spatial variability in data bases which are prone to errors, and (2) 
simplified models of the random spatial processes. It is expected 
that the conjunctive deterministic and stochastic modeling will help 
organize the geochemical data acquisition process, reduce the un- 
certainty associated with transport modeling results, and resolve 


basic issues related to site suitability and repository performance. 7 
refs. 


35203 (LA-12325-C, pp. 237-238) Evaluation of potential 
hydrologic tracers in tuffs from Yucca Mountain, Nevada. Bow- 
man, R.S. (New Mexico Inst. of Mining and Technology, Socorro 
(US)). Los Alamos National Lab., NM (United States). Aug 1992. 
(CONF-9009350—-: DOE/Yucca Mountain site characterization 
project radionuclide adsorption workshop, Los Alamos, NM (United 
States), 11-12 Sep 1990). In Proceedings of the DOE/Yucca Moun- 
tain Site Characterization Project Radionuclide Adsorption 
Workshop at Los Alamos National Laboratory, September 11-12, 
1990. 238p. Order Number DE92041241. Source: OSTI; NTIS; 
INIS. 

Laboratory column studies were performed on five lithologically 
different crushed volcanic tuff samples from the proposed high- 
level nuclear waste repository site at Yucca Mountain, Nevada, to 
evaluate bromide, iodide, and borate as potential groundwater trac- 
ers at Yucca Mountain. The studies consisted of an experimental 
portion and a modeling portion. In the experimental portion, solu- 
tions containing tritium, bromide, iodide, and borate were leached 
through the packed columns under both saturated and unsaturated 
flow conditions. In addition, four fluorobenzoate tracers and '®O 
enriched water were added during one of the unsaturated flow ex- 
periments as additional tracers. Effluent fractions were collected 
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and analyzed for tracer concentrations and other hydrochemical 
characteristics. In the modeling portion, the experimental results for 
tritium were simulated using a flow and transport model, which is 
operable on USGS computers. 1 ref. 


35204 (LA-SUB—93-217) Summary report on the evaluation 
of a 1977-1985 edited sorption data base for isotherm model- 
ing. Polzer, W.L. (Los Alamos National Lab., NM (United States)); 
Beckman, R.J.; Fuentes, H.R.; Yong, C.; Chan, P.; Rao, M.G. Los 
Alamos National Lab., NM (United States); Texas Univ., El Paso, 
TX (United States); Howard Univ., Washington, DC (United States). 
[1993]. 278p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040572. Source: OSTI; NTIS; INIS; GPO Dep. 

Sorption data bases collected by Los Alamos National Labora- 
tory (LANL) from 1977 to 1985 for the Yucca Mountain 
Project.(YMP) have been inventoried and fitted with isotherm ex- 
pressions. Effects of variables (e.g., particle size) on the isotherm 
were also evaluated. The sorption data are from laboratory batch 
measurements which were not designed specifically for isotherm 
modeling. However a limited number of data sets permitted such 
modeling. The analysis of those isotherm data can aid in the de- 
sign of future sorption experiments and can provide expressions to 
be used in radionuclide transport modeling. Over 1200 experimen- 
tal observations were inventoried for their adequacy to be modeled 
b isotherms and to evaluate the effects of variables on isotherms. 
About 15% of the observations provided suitable data sets for 
modeling. The data sets were obtained under conditions that in- 
clude ambient temperature and two atmospheres, air and COz. 


35205 (LA-SUB-93-256) Neptunium(V) sorption on quartz 
and albite in aqueous suspension: Annual progress report. 
Kohler, M. (Stanford Univ., CA (United States). Dept. of Civil Engi- 
neering); Leckie, J.O. Los Alamos National Lab., NM (United 
States); Stanford Univ., CA (United States). Dept. of Civil Engi- 
neering. Oct 1991. 35p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040587. Source: OSTI; NTIS; INIS; GPO Dep. 

The behavior of neptunium in the subsurface environment is of 
interest since neptunium isotopes are included in nuclear waste. 
Previous work investigated the sorption behavior of Np onto a- 
Fe.0, (hematite), an accessory mineral of the Yucca Mountain 
repository. The work reported herein involves the much more 
abundant silicate minerals quartz and albite, and is a logical contin- 
uation of the ongoing task. In previous work increased sorption 
was observed in systems containing hematite and EDTA, a ligand 
which acts as a surrogate for organic complexing agents. In addi- 
tion, increased partial pressures of COz are common in many 
ground waters and the effects of carbonate on sorption of radionu- 
clides have to be studied as well. At concentration levels of 10-7 
M, Np(V) does not adsorb strongly on quartz and albite up to pH 
values of approximately 9 at solid/solution ratios of 30 to 40 g/l. 
Significant adsorption (> 20%) occurs on both minerals only at pH 
> 9. Pretreatment of albite affects the sorption behavior of this 
mineral at pH > 9, possibly due to the formation of secondary min- 
eral phases at the albite surface. EDTA does not adsorb on quartz 
at concentrations of 10-© M. In the presence of 50 uM EDTA, 
Np(V) sorption seems to be restricted. EDTA at the 10-® M level 
adsorbs onto albite to an appreciable degree at pH values < 7.5. 
One uM EDTA has no effect on Np(V) adsorption onto albite. Car- 
bonate species adsorb on quartz and albite, both cases showing a 
maximum in sorption at pH 6.5 to 7 where HCO, 7 is the predomi- 
nant solution species. 


35206 (LA-SUB—93-264) Hazardous waste treatment and 
environmental remediation research. Los Alamos National Lab., 
NM (United States); Science Applications International Corp., San 
Diego, CA (United States). 29 Sep 1989. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93040571. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Los Alamos National Laboratory (LANL) is currently evaluating 
hazardous waste treatment and environmental remediation 
technologies in existence and under development to determine ap- 
plicability to remediation needs of the DOE facilities under the 
Albuquerque Operations Office and to determine areas of research 





need. To assist LANL is this effort, Science Applications 
International Corporation (SAIC) conducted an assessment of tech- 
nologies and monitoring methods that have been demonstrated or 
are under development. The focus of this assessment is to: (1) 
identify existing technologies for hazardous waste treatment and 
environmental remediation of old waste sites; (2) identify technolo- 
gies under development and the status of the technology; (3) 
assess new technologies that need development to provide ade- 
quate hazardous waste treatment and remedial action technologies 
for DOD and DOE sites; and (4) identify hazardous waste and re- 
mediation problems for environmental research and development. 
There are currently numerous research and development activities 
underway nationwide relating to environmental contaminants and 
the remediation of waste sites. To perform this effort, SAIC evalu- 
ated current technologies and monitoring methods development 
programs in EPA, DOD, and DOE, as these are the primary 
agencies through which developmental methods are being demon- 
strated. This report presents this evaluation and provides 
recommendations as to pertinent research needs or activities to 
address waste site contamination problems. The review and 
assessment have been conducted at a programmatic level; site- 
specific and contaminant-specific evaluations are being performed 
by LANL staff as a separate, related activity. 


35207 (LA-UR-93-2288) ATW neutronics: A comparison of 
one-, two-, and three-dimensional calculations. Perry, R.T. (Los 
Alamos National Lab., NM (United States)); Krohn, B.; Streetman, 
R.; Lee, C.L. Los Alamos National Lab., NM (United States); 
Florida Univ., Gainesville, FL (United States). Dept. of Nuclear 
Engineering Sciences. [1993]. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-931160—13: American Nuclear Society (ANS) winter meet- 
ing, San Francisco, CA (United States), 14-19 Nov 1993). Order 
Number DE93018346. Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos Accelerator Transmutation of Nuclear Waste 
(ATW) concept consists of four principal systems: accelerator, neu- 
tron spallation target, blanket, and chemical separator. The device 
is designed to transmute actinides and fission products carried in 
heavy water slurries or aqueous solutions. The design goals of the 
device are to transmute the actinide and fission product waste from 
at least two 1000 MW, LWReg, and to produce enough electricity to 
power the accelerator with some excess to sell to local power utili- 
ties. This means our goal is to transmute 80 kg of technetium and 
iodine, and 600 kg of actinide per year. This device is the latest in 
a series of ATW systems that have been studied by Los Alamos 
National Laboratory. Each device has been the object of many ra- 
diation physics calculations in order to arrive at some local 
optimum in terms of transmutation rates and achievable power pro- 
duction. Our basic calculational tool is the one-dimensional 
transport code ONEDANT. It is important to know, however, how 
close our results are to those obtainable from a real device. This 
requires that two- and three-dimensional calculations be made in 
order to obtain a calculational benchmark. For the two- and three- 
dimensional calculations we use the codes TWODANT and MCNP, 
respectively. This paper presents the results of one set of compar- 
isons for the ATW device discussed above. 


35208 


(LA-UR-93-2882) Distribution and chemistry of 
fracture-lining zeolites at Yucca Mountain, Nevada. Carlos, B.; 
Chipera, S.; Bish, D.; Raymond, R. Los Alamos National Lab., NM 
(United States). [1993]. 38p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 


9306100—6: Zeolite 93: 4th international conference on the 
occurrence, properties, and utilization of natural zeolites, Boise, ID 
(United States), 20-28 Jun 1993). Order Number DE93040090. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Yucca Mountain, a > 1.5-km thick sequence of tuffs and subordi- 
nate lavas in southwest Nevada, is being investigated as a 
potential high-level nuclear waste repository site. Fracture-lining 
minerals are possible sources of information on past transport 
within the tuffs, and they may act as natural barriers to radionuclide 
migration along the fractures. Cores from several drill holes were 
examined to determine the distribution and chemistry of zeolite 
minerals in fractures. Fracture-lining minerals in the Paintbrush Tuff 
are highly variable in distribution, both vertically and laterally across 
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the mountain, with mordenite, heulandite, and stellerite widespread 
in fractures even though the tuff matrix is generally devitrified and 
not zeolitic. Where heulandite occurs as both tabular and prismatic 
crystals in the same fracture, the two morphologies have different 
compositions, suggesting multiple episodes of zeolite formation 
within the fractures. In contrast to the Paintbrush Tuff, fractures in 
the Calico Hills Formation and the Crater Flat Tuff generally con- 
tain abundant clinoptilolite and mordenite only where the matrix is 
zeolitic, although mordenite does occur as fracture linings in some 
devitrified intervals of the Crater Flat Tuff as well. The fracture- 
lining zeolites correlate with the degree of alteration of the zeolitic 
tuffs, with clinoptilolite plus mordenite in tuffs containing clinoptilo- 
lite, and analcime in fractures limited to tuff intervals containing 
analcime. These data suggest that fracture-lining zeolite formation 
may have been coincident with the original alteration of the tuffs. 


35209 (LA-UR-93-3089) Metal decontamination for waste 
minimization using liquid metal refining technology. Joyce, 
E.L. Jr. (Los Alamos National Lab., NM (United States)); Lally, B.; 
Ozturk, B.; Fruehan, R.J. Los Alamos National Lab., NM (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-9308150— 
3: Environmentally conscious manufacturing congress ‘93, 
Arlington, VA (United States), 30 Aug - 1 sep 1993). Order Number 
DE93040140. Source: OSTI; NTIS; INIS; GPO Dep. 

The current Department of Energy Mixed Waste Treatment 
Project flowsheet indicates that no conventional technology, other 
than surface decontamination, exists for metal processing. Current 
Department of Energy guidelines require retrievable storage of all 
metallic wastes containing transuranic elements above a certain 
concentration. This project is in support of the National Mixed Low 
Level Waste Treatment Program. Because of the high cost of dis- 
posal, it is important to develop an effective decontamination and 
volume reduction method for low-level contaminated metals. It is 
important to be able to decontaminate complex shapes where sur- 
faces are hidden or inaccessible to surface decontamination 
processes and destruction of organic contamination. These goals 
can be achieved by adapting commercial metal refining processes 
to handle radioactive and organic contaminated metal. The ra- 
dioactive components are concentrated in the slag, which is 
subsequently vitrified; hazardous organics are destroyed by the in- 
tense heat of the bath. The metal, after having been melted and 
purified, could be recycled for use within the DOE complex. In this 
project, we evaluated current state-of-the-art technologies for metal 
refining, with special reference to the removal of radioactive 
contaminants and the destruction of hazardous organics. This eval- 
uation was based on literature reports, industrial experience, plant 
visits, thermodynamic calculations, and engineering aspects of the 
various processes. The key issues addressed included radioactive 
partitioning between the metal and slag phases, minimization of 
secondary wastes, operability of the process subject to widely 
varying feed chemistry, and the ability to seal the candidate pro- 
cess to prevent the release of hazardous species. 


35210 (LLNL—94001185) Bibliography of Yucca Mountain 
Project (YMP) publications at Lawrence Livermore National 
Laboratory (January 1978 through September 1993). Lawrence 
Livermore National Lab., CA (United States). Oct 1993. 71p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE94001185. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report consists of a listing of research projects pertaining to 
the Yucca Mountain Project. 


35211 (NSS-R-212) HATCHES - a thermodynamic data- 
base and management system. Cross, J.E.; Ewart, F.T. AEA 
Decommissioning and Radwaste, Harwell (United Kingdom). Mar 
1990. 9p. Sponsored by United Kingdom Nirex Ltd., Harwell 
(United Kingdom). (CONF-9011337—: Migration '89, Monterey, CA 
(United States), Nov 1990; AEA-D and R-0022.). Order Number 
DE94603560. Source: OSTI; NTIS (US Sales Only); INIS. 

The Nirex Safety Assessment Research Programme has been 
compiling the thermodynamic data necessary to allow simulations 
of the aqueous behaviour of the elements important to radioactive 
waste disposal to be made. These data have been obtained from 
the literature, when available, and validated for the conditions of 
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interest by experiment. In order to maintain these data in an acces- 
sible form and to satisfy quality assurance on all data used for 
assessments, a database has been constructed which resides on a 
personal computer operating under MS-DOS using the Ashton-Tate 
dBase Ill program. This database contains all the input data fields 
required by the PHREEQE program and, in addition, a body of text 
which describes the source of the data and the derivation of the 
PHREEGQE input parameters from the source data. The HATCHES 
system consists of this database, a suite of programs to facilitate 
the searching and listing of data and a further suite of programs to 
convert the dBase Ill files to PHREEQE database format. (Author). 


35212 (NUREG—1423-Vol.4) A compilation of reports of the 
Advisory Committee on Nuclear Waste, July 1992—June 1993: 
Volume 4. Nuclear Regulatory Commission, Washington, DC 
(United States). Advisory Committee on Nuclear Waste. Aug 1993. 
71p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation contains 17 reports issued by the Advisory 
Committee on Nuclear Waste (ACNW) during the fifth year of its 
operation. The reports were submitted to the Chairman and 
Commissioners of the US Nuclear Regulatory Commission, the Ex- 
ecutive Director for Operations, the Director, Office of Nuclear 
Material Safety and Safeguards, or to the Director, Division of High 
Level Waste Management, Office of Nuclear Material Safety and 
Safeguards. All reports prepared by the Committee have been 
made available to the public through the NRC Public document 
Room and the US Library of Congress. 


35213 (NUREG/CP—0130-Vol.1, pp. 244-252) Experimental 


study on the volatile ruthenium decontamination factor of the 
perforated plate column scrubber. Kitamura, M. (ishikawajima 
Harima Heavy Industries Co., Ltd., Tokyo (JP)); Shirato, K.; Arai, K. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 


of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NAC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 
During a high temperature treatment of the radioactive wastes 
that contain ruthenium, some ruthenium is volatilized and released 
to the off gas system. The volatilized ruthenium is removed with a 
scrubber and an adsorber. It was expected that the scrubber was 
one of the most effective equipments to remove ruthenium and the 
decontamination factor of the scrubber was studied. The experi- 
mental apparatus was simulated as part of an actual perforated 
plate column scrubber. The non-radioactive ruthenium which simu- 
lated the radioactive ruthenium was volatilized and fed into the 
scrubber. The decontamination factor of the scrubber was deter- 
mined by the ratio of the ruthenium concentration at the inlet and 
outlet of the scrubber off gas stream. The results showed that the 
scrubber removed the volatile ruthenium effectively as expected. 


35214 (NUREG/CP-0130-Vol.1, pp. 253-261) Measurement 
of cesium emissions during the vitrification of simulated high 
level radioactive waste. Zamecnik, J.R.; Miller, D.H.; Carter, J.T. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

In the Defense Waste Processing Facility at the Savannah River 
Site, it is desired to eliminate a startup test that would involve 
adding small amounts of radioactive cesium-137 to simulated high- 
level waste. In order to eliminate this test, a reliable method for 
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measuring non-radioactive cesium in the offgas system from the 
glass melter is required. From a pilot scale melter system, offgas 
particulate samples were taken on filter paper media and analyzed 
by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS). The 
ICP-MS method proved to be sufficiently sensitive to measure 
cesium quantities as low as 0.135 jg, with the sensitivity being lim- 
ited by the background cesium present in the filter paper. Typical 
particulate loadings ranged from <0.2 to >800 yg of cesium. This 
sensitivity allowed determination of cesium decontamination factors 
for four of the five major components of the offgas system. The de- 
contamination factors measured experimentally compared favorably 
with the process design basis values. 


35215 (NUREG/CP-0130-Vol.1, pp. 262-280) Structural test- 
ing of salt loaded HEPA filters for WIPP. Smith, P.R.; Leslie, 
|.H.; Hensel, E.C.; Shultheis, T.M.; Walls, J.R. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The ventilation studies of the Waste Isolation Pilot Plant de- 
scribed in this paper were performed by personnel from New 
Mexico State Univ. in collaboration with Sandia National Laborato- 
ries, Los Alamos National Laboratory and Westinghouse 
Corporation. High efficiency particulate air filters (0.61m by 0.61m 
by 0.3m) of the type in use at the Waste Isolation Pilot Plant were 
loaded with salt aerosol provided from that site. The structural 
strength of salt-loaded, high-efficiency filters was investigated at 
two humidity levels, high (75%RH) and low (13-14% RH), by sub- 
jecting the filters to pressure transients of the types expected from 
tornadoes. Filters loaded under the high humidity condition proved 
to have a greater structural strength than did the filters loaded un- 
der the low humidity conditions, when both types were subjected to 
tornado-like pressure pulses. This unexpected results was appar- 
ently due to the crystallization of salt upon the wire face guard of 
the HEPA filter loaded under the high humidity condition which kept 
salt from penetrating the filter medium while still providing a sub- 
stantial pressure drop at the standard flow rate. Results are also 
presented for HEPA filters pre-conditioned at 100% RH before 
structural testing and for HEPA filters in series with pre-filters. 


35216 (NUREG/CP-0130-Vol.2, pp. 716-728) DOE waste 
management program-current and future. Coleman, J.A. (De- 
partment of Energy, Washington, DC (US)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823-—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NAC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

The back end of the nuclear fuel cycle, as well as many opera- 
tions in the Department of Energy, involves management of 
radioactive and hazardous waste and spent nuclear fuel. Described 
herein is the current and anticipated Department's Waste Manage- 
ment Program and general information about the Program for 
managing and disposing of waste that will illustrate the importance 
of air cleaning and treatment in assuring protection of the public 
and our environment. The structure and responsibilities of the Of- 
fice of Environmental Restoration and Waste Management (EM) 
are described. The categories of waste managed by the Office of 
Waste Management (OWM) are defined. The problems of waste 
management, waste minimization, and waste treatment, storage, 
and disposal are discussed. 4 figs. 





35217 (NUREG/CR-5927-Vol.1) Evaluation of a_perfor- 
mance assessment of methodology for low-level radioactive 
waste disposal facilities: Evaluation of modeling approaches: 
Volume 1. Kozak, M.W. (Sandia National Labs., Albuquerque, NM 
(United States)); Olague, N.E.; Rao, R.R.; McCord, J.T. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Regulatory Applications; Sandia National Labs., Albuquerque, NM 
(United States). Aug 1993. 77p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (SAND—91-2802-Vol.1). Source: OSTI; NTIS; 
INIS; GPO. 

This report represents an update to our earlier reports on low- 
level waste performance assessment. This update addresses 
needed improvements and recommended approaches to the exist- 
ing state of the art in modeling, treatment of uncertainty, and use 
of data. Greater attention is paid to developing an integrated 
approach to performance assessment than was done in earlier de- 
velopments of the methodology. Furthermore, insights are being 
developed by participating in validation exercises, and by evaluat- 
ing which validation data are needed to improve confidence in the 
methodology. It is emphasized that the performance assessment 
methodology update is a work in progress; the recommendations 
given here will form the general directions toward which the 
methodology is heading, but some of the specific approaches may 
continue to evolve as the research progresses. 


35218 (NUREG/CR-6026) Theoretical and experimental in- 
vestigation of thermohydrologic processes in a_ partially 
saturated, fractured porous medium. Green, R.T. (Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Div. of 
Regulatory Applications); Manteufel, R.D.; Dodge, F.T.; Svedeman, 
S.J. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Southwest Research Inst., 
San Antonio, TX (United States). Center for Nuclear Waste Regu- 
latory Analyses. Jul 1993. 231p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Contract NRC-02- 
88-005. (CNWRA-—92-006). Source: OSTI; NTIS; INIS; GPO. 

The performance of a geologic repository for high-level nuclear 
waste will be influenced to a large degree by thermohydrologic 
phenomena created by the emplacement of heat-generating ra- 
dioactive waste. The importance of these phenomena is manifest 
in that they can greatly affect the movement of moisture and the 
resulting transport of radionuclides from the repository. Thus, these 
phenomena must be well understood prior to a definitive assess- 
ment of a potential repository site. An investigation has been 
undertaken along three separate avenues of analysis: (i) laboratory 
experiments, (ii) mathematical models, and (iii) similitude analysis. 
A summary of accomplishments to date is as follows. (1) A review 
of the literature on the theory of heat and mass transfer in partially 
saturated porous medium. (2) A development of the governing 
conservation and constitutive equations. (3) A development of a di- 
mensionless form of the governing equations. (4) A numerical study 
of the importance and sensitivity of flow to a set of dimensionless 
groups. (5) A survey and evaluation of experimental measurement 
techniques. (6) Execution of laboratory experiments of nonisother- 
mal flow in a porous medium with a simulated fracture. 


35219 (NUREG/CR-6073) Lysimeter literature review. 
Rogers, R.D. (EG and G Idaho, Inc., Idaho Falls, ID (US)); Mc- 
Connell, J.W. Jr. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Regulatory Applications; EG and G Idaho, 
inc., Idaho Falls, ID (United States). Aug 1993. 62p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC07-761D01570. (EGG-—2706). Source: OSTI; 
NTIS; INIS; GPO. 

Many reports have been published concerning the use of lysime- 
ters to obtain data on the performance of buried radioactive waste. 
This document presents a review of some of those reports. This 
review includes lysimeter studies using radioactive waste forms at 
Savannah River Site, Hanford Site, Argonne National Laboratory, 
and Oak Ridge National Laboratory; radionuclide tracer studies at 
Whiteshell Nuclear Research Establishment and Los Alamos Na- 
tional Laboratory; and water movement studies at the Nuclear 
Regulatory Commission's Beltsville, Maryland site, at the Hanford 
Site, and at New Mexico State University. The tests, results, and 
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conclusions of each report are summarized, and conclusions con- 
cerning lysimeter technology are presented from an overall 
analysis of the literature. 38 refs., 44 figs., 9 tabs. 


35220 (NUREG/CR-6081) Enhanced removal of radioactive 
particles by fluorocarbon surfactant solutions. Kaiser, R. (En- 
tropic Systems, Inc., Winchester, MA (United States)); Harling, 
O.K. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Regulatory Applications; Entropic Systems, Inc., 
Winchester, MA (United States). Aug 1993. 94p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 

The proposed research addressed the application of ESI’s parti- 
cle removal process to the non-destructive decontamination of 
nuclear equipment. The cleaning medium used in this process is a 
solution of a high molecular weight fluorocarbon surfactant in an in- 
ert perfluorinated liquid which results in enhanced particle removal. 
The perfluorinated liquids of interest, which are recycled in the pro- 
cess, are nontoxic, nonflammable, and environmentally compatible, 
and do not present a hazard to the ozone layer. The information 
obtained in the Phase 1 program indicated that the proposed ESI 
process is technically effective and economically attractive. The flu- 
orocarbon surfactant solutions used as working media in the ESI 
process survived exposure of up to 10 Mrad doses of gamma rays, 
and are considered sufficiently radiation resistant for the proposed 
process. Ultrasonic cleaning in perfluorinated surfactant solutions 
was found to be an effective method of removing radioactive iron 
(Fe 59) oxide particles from contaminated test pieces. Radioactive 
particles suspended in the process liquids could be quantitatively 
removed by filtration through a 0.1 um membrane filter. Projected 
economics indicate a pre-tax pay back time of 1 month for a com- 
mercial scale system. 


35221 (PNL-8792) Separation and identification of car- 


boxylic acids in MALT samples from the headspace gases in 
Hanford tank 103C. Clauss, S.A.; Lucke, R.B. Pacific Northwest 
Lab., Richland, WA (United States). Aug 1993. 10p. Sponsored by 


USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93040837. Source: OSTI; NTIS; 
GPO Dep. 

Samples of headspace gases from Westinghouse Hanford Com- 
pany (WHC) waste storage tank 103C were analyzed by gas 
chromatography/mass spectrometry by Pacific Northwest Labora- 
tory staff. The samples were obtained using a cryo-trap sampler 
designed by WHC and known as the Mobile Analytical Laboratory 
Trap (MALT). The samples, which were obtained in September 
1989, were available in large amounts (200 mi). The specific 
targets for this analysis were n-butyric, i-butyric, n-valeric, and i- 
valeric organic acids. Of the acids targeted, only n-butyric was 
found, and only trace amounts of it were detected with a detection 
limit below 1 ppM in the extract. The levels found were so low as 
to cause difficulty in quantitation. All concentrations reported here 
are for the methanol extract solutions and not the concentrations in 
the headspace of tank 103C. To calculate concentrations in the 
headspace, the MALT sampling volume and the methanol rinse 
volume must be obtained from the MALT personnel at WHC. 


35222 (PNL-SA-21775, pp. 1.1-1.3) Welcome and introduc- 
tory remarks. Straalsund, J.L.; Wiley, W.R.; Wagoner, J.D. Pacific 
Northwest Lab., Richland, WA (United States). May 1993. (CONF- 
9107153—: 1. Hanford separations workshop, Richland, WA (United 
States), 23-25 Jul 1991). In Proceedings of the First Hanford Sepa- 
ration Science Workshop. 221p. Order Number DE93016925. 
Source: OSTI; NTIS; INIS. 

Attendees are welcomed to the conference. The general scope 
of the problem is touched on, and the driving point is made, that 
the development of new technology is necessary to meet the envi- 
ronmental restoration goals for the Hanford Reservation with a 
reasonable expenditure of funds and resources. If present technol- 
ogy in treating radioactive waste has to be applied to the wastes 
prior to final disposal, then the processing costs, and the resultant 
disposal costs, because of the volume of material to be disposed 
of, will be tremendous. This conference brings together re- 
searchers from national laboratories, universities, and industry to 
present the scope of the problem, the present status of separation 
science, and to encourage new technological development. 
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35223 (PNL-SA-21775, pp. 1.11-1.18) Baseline technology 
for Hanford tank waste. Bliss, R.J. (Westinghouse Hanford Com- 
pany, Richland, WA (US)). Pacific Northwest Lab., Richland, WA 
(United States). May 1993. (CONF-9107153—: 1. Hanford separa- 
tions workshop, Richland, WA (United States), 23-25 Jul 1991). In 
Proceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 

The author reviews the general baseline technology which is be- 
ing looked at and considered at present for treatment of the tank 
wastes at Hanford. An environmental impact statement was com- 
pleted in 1988 which looked at the treatment of the waste in the 
double walled tanks. This pian in its broadest sense looked at pre- 
treatment of the wastes to separate the low level wastes from the 
high level wastes, with the low level wastes routed to grout dis- 
posal, and the high level waste to vitrification. The plan did not 
address the question of the waste in the single walled tanks. Since 
this time, the addition of the TRUEX process for further waste vol- 
ume reduction has been approved, the viability of using the B plant 
for waste processing has been put in serious question, the disposi- 
tion of the cesium and strontium capsules stored there has been 
considered, and the time table for addressing the single walled 
tank waste has been advanced for several reasons. The question 
of how existing technology fits into the final disposal needs is still 
open, and the issue of costs is a factor in how the goal of begin- 
ning to dispose of tank waste by the late 1990’s is to be met. 
There is a need for new pretreatment technology to be developed, 
and then there is the problem of funding it, plant construction, and 
maintenance of the overall treatment program at the same time, for 
reasonable dollars. 


35224 (PNL-SA-21775, pp. |.19-1.22) Advanced technology. 
Korenko, M.K. (Westinghouse Hanford Company, Richland, WA 
(US)). Pacific Northwest Lab., Richland, WA (United States). May 
1993. (CONF-9107153—: 1. Hanford separations workshop, Rich- 
land, WA (United States), 23-25 Jul 1991). In Proceedings of the 
First Hanford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 

This paper addresses the question of treatment of the tank 
wastes to separate the radioactive waste from the bulk of the 
waste products. There are a limited number of elements of particu- 
lar concern in the tanks: the transuranics with 7x10-* weight 
percent; cesium and strontium with 3x10-4*; and technetium with 
1x10-%. This represents only 20 ppm of the waste. Counting all 
fission content, it only increases by a factor of 2 or 3. The objective 
needs to be to separate these constituents from the bulk waste. 
They can then be disposed of by grouting or vitrification. Pro- 
cesses developed should not call for the addition of new volume to 
the waste, as typically this results in more material to treat, and of- 
ten leads to new unexpected hazards. Processes being employed 
include dissolution, solid-liquid separation, and solvent extraction. 
Possible new processes could include selective crystallization, se- 
lected oxidation, physical separation (including flotation, filtration, 
and distillation), selective dissolution, and chelating agents. The 
objective is new processes which if anything decrease total waste 
volume, do not add new chemicals which can create potentially 
worse problems, and can be run in low-cost facilities for low costs, 
if not in the tanks themselves. 


35225 (PNL-SA-21775, pp. 1.23-1.34) Science and technol- 
ogy perspective. Knotek, M.L. (Pacific Northwest Lab., Richland, 
WA (US)). Pacific Northwest Lab., Richland, WA (United States). 
May 1993. (CONF-9107153-: 1. Hanford separations workshop, 
Richland, WA (United States), 23-25 Jul 1991). In Proceedings of 
the First Hanford Separation Science Workshop. 221p. Order 
Number DE93016925. Source: OSTI; NTIS; INIS. 

This paper looks at the waste processing program for Hanford 
from the perspective of science and technology. The Hanford waste 
processing problem is but one phase of the total defense waste 
problem in the country, and a small part of the total waste disposal 
problem of the industrial base of the country. Basic research effort 
on this problem will address the specific problems encountered in 
the forms of this waste, but will also develop technology of use to 
the entire industrial base of the country, while at the same time try- 
ing to benefit from technology being developed in this industrial 
base. The Hanford waste represents a huge financial cost in terms 
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of its present volume, if handied by the proposed methods of 
grouting and vitrification. To decrease this costs technology will 
have to come forward with new processes which result in the over- 
all decrease in waste volume, if not the chemical tailoring of this 
volume to be more amenable to these disposal methods. There 
must be a tradeoff in overall costs, technology development costs, 
treatment and disposal costs. But in general, if separations can be 
carried to a more developed level, the volume reductions will give 
cost gains which will support the effort. As technology is devel- 
oped, the flow charts set up for dealing with the different waste 
streams will be narrowed by decisions made at different points. Ad- 
equate scientific support for these decisions will result in the 
minimum costs in developing eventual waste processing streams. 


35226 (PNL-SA-21775, pp. |.35-1.45) Hazardous chemical 
and radioactive wastes at Hanford. Keller, J.F. (Pacific North- 
west Lab., Richland, WA (US)); Stewart, T.L. Pacific Northwest 
Lab., Richland, WA (United States). May 1993. (CONF-9107153-: 
1. Hanford separations workshop, Richland, WA (United States), 
23-25 Jul 1991). In Proceedings of the First Hanford Separation 
Science Workshop. 221p. Order Number DE93016925. Source: 
OSTI; NTIS; INIS. 

The Hanford Site was established in 1944 to produce plutonium 
for defense. During the past four decades, a number of reactors, 
processing facilities, and waste management facilities were built at 
Hanford for plutonium production. Generally, Hanford’s 100 Area 
was dedicated to reactor operation; the 200 Areas to fuel repro- 
cessing, plutonium recovery, and waste management; and the 300 
Area to fuel fabrication and research and development. Wastes 
generated from these operations included highly radioactive liquid 
wastes, which were discharged to single- and double-shell tanks; 
solid wastes, including both transuranic and low-level wastes, 
which were buried or discharged to caissons; and waste water 
containing low- to intermediate-level radioactivity, which was dis- 
charged to the soil column via near-surface liquid disposal units 
such as cribs, ponds, and retention basins. Virtually all of the 
wastes contained hazardous chemicals as well as radioactive 
constituents. This paper focuses on the hazardous chemical com- 
ponents of the radioactive mixed waste generated by plutonium 
production at Hanford. The processes, chemicals used, methods of 
disposition, fate in the environment, and actions being taken to 
clean up this legacy are described by location. 


35227 (PNL-SA-21775, pp. |.47-1.51) Hanford-specific waste 
constituents. Pacific Northwest Lab., Richland, WA (United 
States). May 1993. (CONF-9107153—: 1. Hanford separations 
workshop, Richland, WA (United States), 23-25 Jul 1991). In Pro- 
ceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 
This section gives an overview of the specific chemical separa- 
tion problems that need to be addressed for the Hanford Site. The 
constituents of the waste include toxic metals, oxy-anions, seques- 
tering agents, actinides (mainly plutonium and americium), noble 
metals, other radioactive materials (technetium, cesium, strontium), 
and organic materials. The four waste matrices in which these 
wastes are found are the underground storage tanks, the soils, 
groundwater, and decommissioned reactors and equipment. 


35228 (PNL-SA-21775, pp. |.5-1.10) Hanford site ER and 
WM needs. Hunter, J.R. (Department of Energy, Richland, WA 
(US)). Pacific Northwest Lab., Richland, WA (United States). May 
1993. (CONF-9107153-—: 1. Hanford separations workshop, Rich- 
land, WA (United States), 23-25 Jul 1991). In Proceedings of the 
First Hanford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 

This paper provides an overview of the environmental restoration 
and waste management needs of the Hanford site. Since 1944, 
waste has been put into cribs, tanks, or various kinds of burial 
grounds. The waste volume produced per ton of processed mate- 
rial has dramatically decreased over this time period, but the 
amount of waste is still very large. Initially high-level processing 
wastes were stored in 149 single-shell tanks (SSTs), with a single 
carbon steel shell, backed by concrete. By the late 1950's some of 
these tanks were leaking, and the supernate was removed from 
the tanks, leaving salt cake material. Double shell tanks, holding 
roughly 1 million gallons each, have replaced the single shell tanks 





(28 in total). Cribs were used early, as the soil column was found 
to be perfect for retaining certain radionuclides. Solid wastes in- 
clude retrievably stored transuranic wastes, and wastes generated 
since 1970. Wastes and fuel assemblies from EBR-2 and FFTF are 
included. Some TRU wastes were packaged in 55 gal drums, and 
dumped. A number of sites and reactors are being decontami- 
nated, including canyon type facilities, processing facilities, the B 
Plant, the REDOX, D Plant, C Plant, and PUREX Plant, not all of 
which were even flushed before being shut down. 


35229 (PNL-SA-21775, pp. Il.1-I1.3) Metal ion separations 
with proton-ionizable Lariat Ethers and their polymers. Bartsch, 
R.A. (Texas Tech Univ., Lubbock (US)). Pacific Northwest Lab., 
Richland, WA (United States). May 1993. (CONF-9107153-: 1. 
Hanford separations workshop, Richland, WA (United States), 23- 
25 Jul 1991). In Proceedings of the First Hanford Separation 
Science Workshop. 221p. Order Number DE93016925. Source: 
OSTI; NTIS; INIS. 

The preparation of novel and specific organic complexing agents 
may lead to the development of new separation systems for aque- 
ous metal ions. Thus the introduction of highly lipophilic oximes led 
to the current utilization of these compounds as commercial extrac- 
tants for the hydrometallurgy of nonferrous metals. Crown ethers 
(macrocyclic polyethers) have been employed in the laboratory- 
scale solvent extraction of alkali-metal, alkaline-earth, and other 
metal cations into organic phases. Attachment of side arms to 
crown ethers gives lariat ethers. The presence of one or more po- 
tential coordination sites in the side arm of the lariat ether may 
produce substantial changes in the selectivity and efficiency of 
metal ion complexation. It has been demonstrated that concomitant 
transfer of an aqueous phase anion into the organic medium is not 
required for metal ion extraction. This factor is of immense impor- 
tance to potential practical applications of these proton-ionizable 
crown ethers in which the common, hard, aqueous phase anions 
would be involved. Another advantage of proton-ionizable lariat 
ethers is the ease with which extracted metal ions may be stripped 
from the organic phase by shaking with aqueous mineral acid. 


Thus both metal ion extraction and stripping are facilitated by pen- 
dent proton-ionizable groups. Most of the hazardous metal ion 
species in the Hanford Site tank wastes are members of the alkali- 
metal, alkaline-earth, lanthanide, and actinide families. These hard 
metal ion species prefer association with hard donor atoms, such 
as oxygens. Therefore, crown and lariat ethers are well-suited for 
complexation with such metal ion species. 


35230 (PNL-SA-21775, pp. 1|.105-I1.129) The use of cat- 
alyzed electrolytic plutonium oxide dissolution (CEPOD) for 
waste treatment. Wheelwright, E.J. (Pacific Northwest Lab., Rich- 
land, WA (United States)); Ryan, J.L.; Bray, L.A; Bryan, G.H.; 
Surma, J.E.; Matheson, J.D. Pacific Northwest Lab., Richland, WA 
(United States). May 1993. (CONF-9107153—: 1. Hanford separa- 
tions workshop, Richland, WA (United States), 23-25 Jul 1991). In 
Proceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 

Catalyzed Electrolytic Plutonium Oxide Dissolution (CEPOD) was 
first demonstrated at Pacific Northwest Laboratory (PNL) in early 
1974 in work founded by EXXON Nuclear Company, Inc. That 
work was aimed at dissolution of Pu-containing residues remaining 
from mixed-oxide reactor fuels dissolution, and was first publicly 
disclosed in 1981. The process dissolves PuOz in an analyte con- 
taining small (catalytic) amounts of elements that form kinetically 
fast, strongly oxidizing ions. These ions are continuously regener- 
ated at the anode. Catalysts used, in their oxidized form, include 
Ag**, Ce*+, Co*+, and AmO?+s. This paper reviews the chemistry 
involved in CEPOD and the results of its application to the dissolu- 
tion of the Pu content of a variety of PuO2-containing materials 
such as off-standard oxide, fuels dissolution residues, incinerator 
ash, contaminated soils, and other scraps or wastes. Results are 
presented for both laboratory-scale and plant-scale dissolvers. 
Spin-off application such as decontamination of metallic surfaces 
and destruction of organics are discussed. 


35231 (PNL-SA-21775, pp. 11131-11133) The use of 
non-living biomass to recover heavy metals from aqueous so- 
lutions. Darnall, D.W. (New Mexico State Univ., Las Cruces (US)). 
Pacific Northwest Lab., Richland, WA (United States). May 1993. 
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(CONF-9107153—: 1. Hanford separations workshop, Richland, WA 
(United States), 23-25 Jul 1991). In Proceedings of the First Han- 
ford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 

The use of microorganisms in the treatment of hazardous wastes 
containing both inorganic and organic pollutants is becoming more 
and more attractive. There have been two approaches to the use 
of microorganisms in waste treatment. One involves the use of 
living organisms and the other involves the use of non-viable bio- 
mass derived from microorganisms. While the use of living 
organisms is often successful in the treatment of toxic organic con- 
taminants, living organisms have not been found to be useful in the 
treatment of solutions containing heavy metal ions. This is because 
once the metal ion concentration becomes too high or sufficient 
metal ions are adsorbed by the microorganism, metabolism is 
disrupted causing the organism to die. This disadvantage is not en- 
countered if non-living organisms or biological materials derived 
from microorganisms are used to adsorb metal ions from solution. 
Instead the biomass is treated as another reagent, a surrogate ion 
exchange resin. The binding, or biosorption, of metal ions by the 
biomass results from coordination of the metal ions to various func- 
tional groups in or on the cell. These chelating groups, contributed 
by the cell biopolymers, include carboxyl, imidazole, sulfhydryl, 
amino, phosphate, sulfate, thioether, phenol, carbonyl, amide, and 
hydroxyl moieties (Darnall et al.). 


35232 (PNL-SA-21775, pp. 11.135-11139) Bioaccumulation of 
radionuclides and metals by microorganisms: Potential role in 
the separation of inorganic contaminants and for the in situ 
treatment of the subsurface. Bolton, H. Jr. (Pacific National Lab., 
Richland, WA (United States)); Wildung, R.E. Pacific Northwest 
Lab., Richland, WA (United States). May 1993. (CONF-9107153-: 
1. Hanford separations workshop, Richland, WA (United States), 
23-25 Jul 1991). In Proceedings of the First Hanford Separation 
Science Workshop. 221p. Order Number DE93016925. Source: 
OSTI; NTIS; INIS. 

Radionuclide, metal and organic contaminants are present in 
relatively inaccessible subsurface environments at many U.S De- 
partment of Energy (DOE) sites. Subsurface contamination is of 
concern to DOE because the migration of these contaminants into 
relatively deep subsurface zones indicates that they exist in a mo- 
bile chemical form and thus could potentially enter domestic 
groundwater supplies. Currently, economic approaches to stabilize 
or remediate these deep contaminated zones are limited, because 
these systems are not well characterized and there is a lack of 
understanding of how geochemical, microbial, and hydrological pro- 
cesses interact to influence contaminant behavior. Microorganisms 
offer a potential means for radionuclide and metal immobilization or 
mobilization for subsequent surface treatment. Bioaccumulation is 
a specific microbial sequestering mechanism wherein mobile ra- 
dionuclides and metals become associated with the microbial 
biomass by both intra- and extracellular sequestering ligands. 
Since most of the microorganism in the subsurface are associated 
with the stationary strata, bioaccumulation of mobile radionuclides 
and metals would initially result in a decrease in the transport of in- 
organic contaminants. How long the inorganic contaminants would 
remain immobilized, the selectivity of the bioaccumulation process 
for specific inorganic contaminants, the mechanism involved, and 
how the geochemistry and growth conditions of the subsurface en- 
vironment influence bioaccumulation are not currently known. This 
presentation focuses on the microbial process of immobilizing ra- 
dionuclides and metals and using this process to reduce inorganic 
contaminant migration at DOE sites. Background research with 
near-surface microorganisms will be presented to demonstrate this 
process and show its potential to reduce inorganic contaminant mi- 
gration. Future research needs and approaches in this relatively 
new research area will also be discussed. 


35233 (PNL-SA-21775, pp. II.29-11.34) Combining extractant 
systems for the simultaneous extraction of transuranic ele- 
ments and selected fission products. Horwitz, E.P. (Argonne 
National Lab., IL (US)). Pacific Northwest Lab., Richland, WA 
(United States). May 1993. (CONF-9107153—: 1. Hanford separa- 
tions workshop, Richland, WA (United States), 23-25 Jul 1991). In 
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Proceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 

The popularity of solvent extraction (SX) stems from its ability to 
operate in a continuous mode, to achieve high throughputs and 
high decontamination factors of product streams, and to utilize rel- 
atively small quantities of very selective chemical compounds as 
metal ion complexants. The chemical pretreatment of nuclear 
waste for the purpose of waste minimization will probably utilize 
one or more SX processes. Because of the diversity and complex- 
ity of nuclear waste, perhaps the greatest difficulty for the 
separation chemist is to develop processes that remove not only 
actinides but also selected fission products in a single process. A 
stand alone acid-side SX process (TRUEX) for removal of uranium 
and transuranic elements (Np, Pu, Am) from nuclear waste has 
been widely reported. Recently, an acid-side SX process (SREX) 
to extract and recover °°Sr from high-level nuclear waste has also 
been reported. Both the TRUEX and SREX processes extract Te to 
a significant extent although not as efficiently as they extract 
transuranics and Sr. Ideally one would like to have a process that 
can extract and recover all actinides as well as °°Tc, 9°Sr, and 
137Cs. A possible solution to multielement extraction is to mix two 
extractants with totally different properties into a single process 
solvent formulation. For this approach to be successful, both ex- 
tractants must be essentially the same type, either neutral, liquid 
cationic, or liquid anionic. Experimental work has been carried out 
on mixed TRUEX and SREX processes, for synthetically created 
waste, and demonstrates the combined solvent formulation is ef- 
fective at extracting both the actinides and Tc, as well as Sr. There 
is no evidence for the presence of either synergistic or antagonistic 
effects between the two extractants. This demonstates the feasibil- 
ity of at least part of a combined solvent extraction scheme. 


35234 (PNL-SA-21775, pp. 11.35-l1.38) Separation of f- 
elements by solvent extraction. Choppin, G.R. (Florida State 
Univ., Tallahassee (US)). Pacific Northwest Lab., Richland, WA 
(United States). May 1993. (CONF-9107153—: 1. Hanford separa- 
tions workshop, Richland, WA (United States), 23-25 Jul 1991). In 
Proceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 

The author discusses the chemistry of the actinides and lan- 
thanides unique to the fact that they have f shell electrons as 
active participants. These elements can exist in different oxidation 
states in aqueous solutions, dependent upon the nature of the so- 
lution (pH, organics, water, etc.). This plays a major role in the 
chemistry of such aqueous solutions, and consequently has a ma- 
jor impact on the application of separation processes to such 
solutions in order to remove these elements. Extractions must typi- 
cally be done in acidic solutions, though a very few can be done in 
neutral solutions. The author discusses the present status of sol- 
vent extraction for such elements. 


35235 (PNL-SA-21775, pp. 1I.39-I1.45) Developing new 
chemical tools for solvent extraction. Moyer, B.A. (Oak Ridge 
National Lab., TN (US)); Baes, C.F.; Burns, J.H.; Case, G.N.; 
Sachleben, R.A.; Bryan, S.A.; Lumetta, G.J.; McDowell, W.J.; 
Sachleben, R.A. Pacific Northwest Lab., Richland, WA (United 
States). May 1993. DOE Contract AC05-840R21400. (CONF- 
9107153—: 1. Hanford separations workshop, Richland, WA (United 
States), 23-25 Jul 1991). In Proceedings of the First Hanford Sepa- 
ration Science Workshop. 221p. Order Number DE93016925. 
Source: OSTI; NTIS; INIS. 

Prospects for innovation and for greater technological impact in 
the field of solvent extraction (SX) seem as bright as ever, despite 
the maturation of SX as an economically significant separation 
method and as an important technique in the laboratory. New in- 
dustrial, environmental, and analytical problems provide compelling 
motivation for diversifying the application of SX, developing new 
solvent systems, and seeking improved properties. Toward this 
end, basic research must be dedicated to enhancing the tools of 
SX: physical tools for probing the basis of extraction and molecular 
tools for developing new SX chemistries. In this paper, the authors 
describe their progress in developing and applying the general 
tools of equilibrium analysis and of ion recognition in SX. Nearly 
half a century after the field of SX began in earnest, coordination 
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chemistry continues to provide the impetus for important advance- 
ments in understanding SX systems and in controlling SX 
chemistry. In particular, the physical tools of equilibrium analysis, 
X-ray crystallography, and spectroscopy are elucidating the molec- 
ular basis of SX in unprecedented detail. Moreover, the principles 
of ion recognition are providing the molecular tools with which to 
achieve new selectivities and new applications. 


35236 (PNL-SA-21775, pp. 11.47-I1.52) Metal ion separations 
using reactive membranes. Way, J.D. (Oregon State Univ., Cor- 
vallis (US)). Pacific Northwest Lab., Richland, WA (United States). 
May 1993. (CONF-9107153—: 1. Hanford separations workshop, 
Richland, WA (United States), 23-25 Jul 1991). In Proceedings of 
the First Hanford Separation Science Workshop. 221ip. Order 
Number DE93016925. Source: OSTI; NTIS; INIS. 

A membrane is a barrier between two phases. If one component 
of a mixture moves through the membrane faster than another mix- 
ture component, a separation can be accomplished. Membranes 
are used commercially for many applications including gas separa- 
tions, water purification, particle filtration, and macromolecule 
separations (Abelson). There are two points to note concerning this 
definition. First, a membrane is defined based on its function, not 
the material used to make the membrane. Secondly, a membrane 
separation is a rate process. The separation is accomplished by a 
driving force, not by equilibrium between phases. Liquids that are 
immiscible with the feed and product streams can also be used as 
membrane materials. Different solutes will have different solubilities 
and diffusion coefficients in a liquid. The product of the diffusivity 
and the solubility is known as the permeability coefficient, which is 
proportional to the solute flux. Differences in permeability coeffi- 
cient will produce a separation between solutes at constant driving 
force. Because the diffusion coefficients in liquids are typically or- 
ders of magnitude higher than in polymers, a larger flux can be 
obtained. Further enhancements can be accomplished by adding a 
nonvolatile complexation agent to the liquid membrane. One can 
then have either coupled or facilitated transport of metal ions 
through a liquid membrane. The author describes two implementa- 
tions of this concept, one involving a liquid membrane supported 
on a microporous membrane, and the other an emulsion liquid 
membrane, where separation occurs to internal receiving phases. 
Applications and costing studies for this technology are reviewed, 


and a brief summary of some of the problems with liquid mem- 
branes is presented. 


35237 (PNL-SA-21775, pp. II.5-II1.8) Macrocyclic ligands and 
their use in chemical separations. I|zatt, R.M. (Brigham Young 
Univ., Provo, UT (US)); Bradshaw, J.S.; Bruening, R.L.; Krakowiak, 
K.E.; Tarbet, B.J. Pacific Northwest Lab., Richland, WA (United 
States). May 1993. (CONF-9107153—: 1. Hanford separations 
workshop, Richland, WA (United States), 23-25 Jul 1991). In Pro- 
ceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 

Macrocyclic chemistry has had a phenomenal growth curve dur- 
ing the past three decades (izatt et al.). Interest in this field was 
catalyzed by Pedersen’s report of the synthesis and partial charac- 
terization of a large number of novel cyclic polyethers. The unusual 
affinity of these new compounds for and selectivity among alkali 
metal cations was noted (Pedersen) and quantitated (Izatt et al.). A 
1987 National Academy of Science publication on separations 
listed three high priority needs in the separations field (King). These 
were to develop highly selective reagents capable of discriminating 
among similar chemical species, reagents capable of concentrating 
trace amounts of solutes even in the presence of large excesses of 
matrix solutes, and reagents capable of removing solutes from 
large quantities of solvent. Certain macrocycles offer the promise 
of being successful in achieving all three of these goals. This 
promise arises from their high selectivity for particular cations in 
various series of closely related cations, their large affinities for 
particular cations, and the ease with which they can be modified to 
meet particular needs inherent to chemical separations. 


35238 (PNL-SA-21775, pp. 1I.53-Il-55) Removal of heavy- 
metal pollutants from ground water using a reverse-osmosis/ 
coupled-transport hybrid system. Ediund, D.J. (Bend Research, 
Inc., OR (US)); Friesen, D.T.; Ray, R.J.; Scholfield, R.W. Pacific 





Northwest Lab., Richland, WA (United States). May 1993. (CONF- 
9107153—: 1. Hanford separations workshop, Richland, WA (United 
States), 23-25 Jul 1991). In Proceedings of the First Hanford Sepa- 
ration Science Workshop. 22ip. Order Number DE93016925. 
Source: OSTI; NTIS; INIS. 

Two membrane processes - reverse osmosis (RO) and coupled 
transport (CT) - are useful in removing heavy metals from aqueous 
solutions and producing purified water. Each process has 
advantages. RO produces clean water reliably and relatively inex- 
pensively. However, the pollutants are removed nonselectively and 
cannot be appreciably concentrated. CT removes pollutants selec- 
tively and can concentrate them by several orders of magnitude, 
but CT suffers from limited reliability and performs poorly at low 
pollutant concentrations. By combining these two unit processes in 
a hybrid process, it is possible to capitalize on the advantages of 
each process and to minimize their disadvantages. The RO/CT hy- 
brid process the authors are developing removes more than 98% 
of the uranium and chromium in a contaminated groundwater 
stream - reducing concentrations of each pollutant to less than 100 
ppb. These pollutants are simultaneously recovered as a concen- 
trate at metal-ion concentrations greater than 1 wt% in relatively 
pure form. The hybrid process promises to be reliable and to re- 
duce treatment costs below that for costs if either CT or RO were 
used alone. Even more importantly, the high selectivity of the hy- 
brid process minimizes the volume of waste requiring disposal. 


35239 (PNL-SA-21775, pp. II.57-11.59) Organic separations 
with membranes. Funk, E.W. (Allied-Singal, Inc., Des Plaines, IL 
(US)). Pacific Northwest Lab., Richland, WA (United States). May 
1993. (CONF-9107153—: 1. Hanford separations workshop, Rich- 
land, WA (United States), 23-25 Jul 1991). In Proceedings of the 
First Hanford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 

This paper presents an overview of present and emerging appli- 
cations of membrane technology for the separation and purification 
of organic materials. This technology is highly relevant for 
programs aimed at minimizing waste in processing and in the treat- 
ment of gaseous and liquid effluents. Application of membranes for 
organic separation is growing rapidly in the petrochemical industry 
to simplify processing and in the treatment of effluents, and it is 
expected that this technology will be useful in numerous other in- 
dustries including the processing of nuclear waste materials. 


35240 (PNL-SA-21775, pp. II.61-Il.64) Polymer-supported 
reagents with enhanced metal ion recognition: Application to 
separations science. Alexandratos, S.D. (Univ. of Tennessee, 
Knoxville (US)). Pacific Northwest Lab., Richland, WA (United 
States). May 1998. (CONF-9107153—-: 1. Hanford separations 
workshop, Richland, WA (United States), 23-25 Jul 1991). In Pro- 
ceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 
The design and development of polymer-supported reagents with 
ever-increasing specificities for targeted metal ions remains an im- 
portant areas of research. The need for efficient separation 
schemes for both ions and molecules has been outlined in a report 
by the National Research Council (King) and will gain increased 
emphasis as environmental restoration is pursued. Polymer- 
supported reagents are unique in their ability to be applied in an 
environmentally benign manner to a host of challenges. Such 
reagents, in the form of beads, can be applied to continuous sepa- 
ration processes ranging from the removal of metal ions in water to 
the recovery of medicinal drugs produced through biotechnological 
means. The application of polymer-supported reagents to metal ion 
separations still requires developing a fundamental understanding 
of ligand-metal interactions, the role of the polymer in those inter- 
actions, and the methods of synthesizing such polymeric reagents 
in a readily applicable form. lon exchange resins with sulfonic acid 
ligands are the prototypical polymer-supported reagents, and their 
properties have been exhaustively studied (Helfferich). The high 
acidity of the sulfonic acid group, however, precludes much selec- 
tivity, and it displays a very limited range of reaction free energy 
values with different metal ions (Boyd et al.). The carboxylic acid 
ligand, present in the acrylate resins, is more selective, though its 
weak acidity requires relatively high pH solutions for it to be effec- 
tive. Research has thus been focused on the preparation of 
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polymer-supported reagents with high levels of specificity for tar- 
geted metal ions. 


35241 (PNL-SA-21775, pp. II.65-II.71) Groundwater remedi- 
ation at the Hanford site. Fries, W. (Rohm and Haas Company, 
Spring House, PA (US)). Pacific Northwest Lab., Richland, WA 
(United States). May 1993. (CONF-9107153-: 1. Hanford separa- 
tions workshop, Richland, WA (United States), 23-25 Jul 1991). In 
Proceedings of the First Hanford Separation Science Workshop. 
221p. Order Number DE93016925. Source: OSTI; NTIS; INIS. 

lon exchange resin and adsorption technology has been used 
successfully to treat diversified types of toxic waste water for many 
years. Even though the Hanford Site presents many unique prob- 
lems, the author believes these technologies can remediate the 
groundwater at this site. However, treatment of the sludge in tanks 
generally is beyond the pale of these technologies except for the 
possibility of experimental studies being performed at the Univer- 
sity of Idaho (Troescher). 


35242 (PNL-SA-21775, pp. II.73-I1.75) Concepts for immobi- 
lized extractants. Paine, R.T. (Univ. of New Mexico, Albuquerque 
(US)). Pacific Northwest Lab., Richland, WA (United States). May 
1993. (CONF-9107153—: 1. Hanford separations workshop, Rich- 
land, WA (United States), 23-25 Jul 1991). In Proceedings of the 
First Hanford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 

This paper addresses the problem of cleaning actinides from ge- 
omedia. In the past actinides were often released to the ground 
because of their tendency to bind tightly to forms of geomedia, and 
in addition spills have occurred over time. To remediate these areas 
involves finding ways to either guarantee the retention of the ac- 
tinides in the geomedia, or finding ways to extract them and leave 
the soils clean. One possible way to clean soils is to wash them, 
which in order to extract actinides means the use of ligands which 
bind competitively with actinides in the presence of soil fractions. 
An array of organic ligands is known which bind with actinides, but 
the larger problem of handling these ligands in a manner which 
allows concentration of the actinides is still open. The author ad- 
dresses work to bind such ligands to different types of matrices 
which can then be used in packed extraction columns to remove 
actindes from flow streams, and finally concentrated, by using mini- 
mal volume backflushing to extract the actinides from the column. 


35243 (PNL-SA-21775, pp. II.77-ll-86) New ion exchange 
materials and their potential use for nuclear waste treatment. 
Clearfield, A. (Texas A&M Univ., College Station (US)). Pacific 
Northwest Lab., Richland, WA (United States). May 1993. Grant 
DMR-8801283;Grant CHE-8921859;Grant 3457. (CONF-9107153—: 
1. Hanford separations workshop, Richland, WA (United States), 
23-25 Jul 1991). In Proceedings of the First Hanford Separation 
Science Workshop. 221p. Order Number DE93016925. Source: 
OSTI; NTIS; INIS. 

The author discusses a range of new ion exchange materials 
which may be of use in the waste treatment process. Zirconium 
phosphates have been used in the nuclear industry, but present 
problems which include hydrolysis, selectivity dependence on pH 
and presence of ions such as sodium, and volume swelling. 
Sodium titanates do not have the hydrolysis problems of the lay- 
ered phosphates. The author discusses the ion exchange behavior 
of a related sodium titanate prepared by the action of NaOH on 
anatase at temperature of 100 to 250°C. Structures based on 
MnOz also show promise. These compounds form structures which 
are layered or channeled, often in a wide array of crystal forms. 
Recent work has centered on pillared layered materials. The hope 
is that compounds can have built in selectivity by tailoring the 
structure. 


35244 (PNL-SA-21775, pp. 1I.87-11.91) Use to titanium- 
treated zeolite for plutonium, strontium, and cesium removal 
from West Valley alkaline wastes and sludge wash wastes. 
Bray, L.A. (Pacific Northwest Lab., Richland, WA (US)); Hara, F.T. 
Pacific Northwest Lab., Richland, WA (United States). May 1993. 
(CONF-9107153-: 1. Hanford separations workshop, Richland, WA 
(United States), 23-25 Jul 1991). In Proceedings of the First Han- 
ford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 
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Zeolite (IONSIV IE-96) treated with a titanium (Ti) solution will 
extract traces of plutonium (Pu), strontium (Sr), and cesium (Cs) 
found in the West Valley Nuclear Services Co., Inc. (WVNS) alka- 
line supernatant and alkaline sludge water washes. Small ion 
exchange columns containing Ti-treated zeolite have been suc- 
cessfully tested at WVNS and Pacific Northwest Laboratory (PNL) 
for the removal of Pu. Full-scale ion exchange processing of 
sludge wash solution is now being developed at WVNS for use in 
FY 1992. Commercial manufacturing options for the production of 
the Ti-treated zeolite were investigated. The Ti-treated zeolite may 
have application at Hanford and at other U.S. Department of En- 
ergy (DOE) sites for the removal of low-level concentrations of Cs, 
Sr, and Pu from alkaline waste streams. 


35245 (PNL-SA-21775, pp. II.9-1.14) Superstructured tran- 
sition metal complexes — A basis for functioning molecules. 
Busch, D.H. (Kansas Univ., Lawrence (US)). Pacific Northwest 
Lab., Richland, WA (United States). May 1993. (CONF-9107153-: 
1. Hanford separations workshop, Richland, WA (United States), 
23-25 Jul 1991). In Proceedings of the First Hanford Separation 
Science Workshop. 221p. Order Number DE93016925. Source: 
OSTI; NTIS; INIS. 

This paper looks at the area of coordination chemistry as it re- 
lates to the problem of binding metal ions into complexes. This 
field has evolved greatly over the years, and at present there is 
much interest in developing molecular species which will bind with 
metal ions to remove them from various process steams for differ- 
ent reasons. The binding needs to be strong enough to hold the 
ions, but also not so strong as to override the process objectives. 
The author discusses how the host chemical environment, and the 
effect of the bound ion are taken into account in the design of new 
complexing agents. 


35246 (PNL-SA-21775, pp. 11.93-I1.98) Selective chelation- 
supercritical fluid extraction of metal ions from waste 
materials. Wai, C.N. (Univ. of idaho, Moscow (US)); Laintz, K.E.; 
Yonker, C.R. Pacific Northwest Lab., Richland, WA (United States). 
May 1993. (CONF-9107153-: 1. Hanford separations workshop, 


Richland, WA (United States), 23-25 Jul 1991). In Proceedings of 


the First Hanford Separation Science Workshop. 
Number DE93016925. Source: OSTI; NTIS; INIS. 

The removal of toxic organics, metals, and radioisotopes from 
solids or liquids is a major concern in the treatment of industrial 
and nuclear wastes. For this reason, developing methods for selec- 
tive separation of toxic metals and radioactive materials from 
solutions of complex matrix is an important problem in environmen- 
tal research. Recent developments indicate supercritical fluids are 
good solvents for organic compounds. Many gases become super- 
critical fluids under moderate temperatures and pressures. For 
example, the critical temperature and pressure of carbon dioxide 
are 31°C and 73 atm, respectively. The high diffusivity, low viscos- 
ity, and T-P dependence of solvent strength are some attractive 
properties of supercritical fluid extraction (SFE). Since CO offers 
the additional benefits of stability and non-toxicity, the SFE tech- 
nique avoids generation of organic liquid waste and exposure of 
personnel to toxic solvents. While direct extraction of metal ions by 
supercritical fluids is highly inefficient, these ions when complexed 
with organic ligands become quite soluble in supercritical fluids. 
Specific ligands can be used to achieve selective extraction of 
metal ions in this process. After SFE, the fluid phase can be de- 
pressurized for precipitation of the metal chelates and recycled. 
The ligand can also be regenerated for repeated use. The success 
of this selective chelation-supercritical fluid extraction (SC-SFE) 
process depends on a number of factors including the efficiencies 
of the selective chelating agents, solubilities of metal chelates in 
supercritical fluids, rate of extraction, ease of regeneration of the 
ligands, etc. in this report, the authors present recent results on 
the studies of the solubilities of metal chelates in supercritical COz, 
experimental ions from aqueous solution, and the development of 
selective chelating agents (ionizable crown ethers) for the extrac- 
tion of lanthanides and actinides. 


35247 (PNL-SA-21775, pp. li.99-I1.104) Principles, tech- 
niques and recent advances in fine particle aggregation for 
solid-liquid separation. Somasundaran, P. (Henry Krumb School 
of Mines, Columbia Univ., NY (US)); Vasudevan, T.V. Pacific 


221p. Order 
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Northwest Lab., Richland, WA (United States). May 1993. (CONF- 
9107153—: 1. Hanford separations workshop, Richland, WA (United 
States), 23-25 Jul 1991). In Proceedings of the First Hanford Sepa- 
ration Science Workshop. 221p. Order Number DE93016925. 
Source: OSTI; NTIS; INIS. 

Waste water discharged from various chemical and nuclear pro- 
cessing operations contains dissolved metal species that are highly 
toxic and, in some cases, radioactive. When the waste is acidic in 
nature, neutralization using reagents such as lime is commonly 
practiced to reduce both the acidity and the amount of waste 
(Kuyucak et al.). The sludge that results from the neutralization 
process contains metal oxide or hydroxide precipitates that are col- 
loidal in nature and is highly stable. Destabilization of colloidal 
suspensions can be achieved by aggregation of fines into larger 
sized agglomerates. Aggregation of fines is a complex phenome- 
non involving a multitude of forces that control the interparticle 
interaction. In order to understand the colloidal behavior of suspen- 
sions a fundamental knowledge of physicochemical properties that 
determine the various forces is essential. In this review, a discus- 
sion of basic principles governing the aggregation of colloidal fines, 
various ways in which interparticle forces can be manipulated to 
achieve the desired aggregation response and recent advances in 
experimental techniques to probe the interfacial characteristics that 
control the flocculation behavior are discussed. 


35248 (PNL-SA-21775, pp. Ill.1-lIl.8) Research needs. Pa- 
cific Northwest Lab., Richland, WA (United States). May 1993. 
(CONF-9107153—: 1. Hanford separations workshop, Richland, WA 
(United States), 23-25 Jul 1991). In Proceedings of the First Han- 
ford Separation Science Workshop. 221p. Order Number 
DE93016925. Source: OSTI; NTIS; INIS. 

Research needs were identified during working sessions for 
several potential separation options. These options include seques- 
tering agents, solvent extraction, membranes, solid sorbents, novel 
approaches, organic separation and destruction methods, and radi- 
ation and chemical stability of separation materials. 


35249 (RFP-4756) Critical operating parameters for mi- 
crowave solidification of hydroxide sludge. Sprenger, G.S.; 
Eschen, V.G. EG and G Rocky Flats, Inc., Golden, CO (United 
States). Rocky Flats Plant. [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC34-90RF62349. 
(CONF-930873-—25: 2. international mixed waste symposium, Balti- 
more, MD (United States), 17-20 Aug 1993). Order Number 
DE93018800. Source: OSTI; NTIS; INIS; GPO Dep. 

Engineers at the Rocky Flats Plant (RFP) have developed an in- 
novative technology for the treatment of homogeneous wet or dry 
solids which are contaminated with hazardous and/or radioactive 
materials. The process uses microwave energy to heat and mett 
the waste into a vitreous final form that is suitable for land disposal. 
The advantages include a high density, leach resistant, robust 
waste form; volume and toxicity reduction; favorable economics; 
in-container treatment; favorable public acceptance; isolated equip- 
ment; and instantaneous energy control. Regulatory certification of 
the final form is accomplished by meeting the limitation specified in 
EPA's Toxicity Characteristic Leach Procedure (TCLP). This paper 
presents the results from a series of TCLP tests performed on a 
surrogate hydroxide coprecipitation sludge spiked with heavy met- 
als at elevated concentrations. The results are very encouraging 
and support RFP’s commitment to the use of microwave technol- 
ogy for treatment of various mixed waste streams. 


35250 (SAND-91-7097) The use of protective barriers to 
deter inadvertent human intrusion into a mined geologic facil- 
ity for the disposal of radioactive waste: A review of previous 
investigations and potential concepts. Tolan, T.L. (Tolan, Bee- 
son and Associates, Kennewick, WA (United States)). Sandia 
National Labs., Albuquerque, NM (United States); Tolan, Beeson 
and Associates, Kennewick, WA (United States). Jun 1993. 76p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93040425. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Sandia National Laboratories is evaluating the feasibility of de- 
veloping protective barrier system for the Waste Isolation Pilot 
Plant (WIPP) to thwart inadvertent human intrusion into this 
radioactive-waste disposal system for a period of 9,900 years after 





assumed loss of active institutional controls. The protective barrier 
system would be part of a series of enduring passive institutional 
controls whose long-term function will be to reduce the likelihood of 
inadvertent human activities (e.g., exploratory drilling for resources) 
that could disrupt the WIPP disposal system. 


35251 (SR/H-614) Incinerator study and plan of action. 
Knights, L.M.; Peabody, C.M. Du Pont de Nemours (E.!.) and Co., 
Aiken, SC (United States). 2 May 1973. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
Order Number DE93019314. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report describes problems associated with the incineration 


facility/contaminated waste recovery facility at Savannah River 
Plant. 


35252 (SR/H-619) Savannah River Plant 200 Area, Bidg. 
241-F&H, Additions to existing coilless waste storage tanks: 
Project 8980. Taber, B.L. Du Pont de Nemours (E.|.) and Co., 
Wilmington, DE (United States). Explosives Dept. 11 May 1955. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-76SR00001. Order Number DE94000602. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This letter dated May 11, 1955, summarizes requirements for 
241 tanks in the 200 Area at the Savannah river Plant in view of 
revised production forecasts and a decision to use one uncoiled 
tank in each area for the storage of coating waste. As such, it su- 
persedes and supplements information contained in previous 
correspondence. 


35253 (SR/H-621) Savannah River Plant 200 Area, Bidgs. 
241-F and H, Additions to existing coilless waste storage 
tanks: Project 8980. Taber, B.L. Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (United States). Explosives Dept. 15 Jul 1955. 
2p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOS-76SR00001. Order Number DE94000604. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document is a memo dated July 15, 1955 that discussed 
various concerns associated with the coilless waste storage tanks 
in buildings 241-F and H in the 200 Area at the Savannah River 
Plant. 


35254 (UCRL-ID—114148) Rationale for determining MCC 
spent fuel acquisitions. Marschman, S.C. (Pacific Northwest 
Lab., Richland, WA (United States)); Einziger, R.E.; Stout, R.B. 
Lawrence Livermore National Lab., CA (United States). Jun 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE94000351. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Yucca Mountain Site Characterization Project of the US De- 
partment of Energy (DOE) is investigating the suitability of the 
Topopah Spring Tuff at Yucca Mountain, Nevada, for use as a dis- 
posal site for spent nuclear fuel and other high-level waste forms. 
The performance of the high-level waste forms and the engineered 
barrier system at the site must be shown to comply with the re- 
quirements in 10 CFR 60. Lawrence Livermore National Laboratory 
(LLNL) has the responsibility for determining the performance of 
the US commercial reactor spent nuclear fuels under potential 
repository conditions. Pacific Northwest Laboratory (PNL) performs 
testing of these highly radioactive materials in support of the LLNL 
program. This report summarizes the rationale for selecting addi- 
tional spent fuels that should be acquired to support the LLNL and 
PNL testing programs. These programs have identified specific at- 
tributes that may affect spent fuel behavior in a repository. 


35255 (USGS-OFR-91-125) US Geological Survey Commit- 
tee for the Advancement of Science in the Yucca Mountain 
Project symposium on “Fractures, Hydrology, and Yucca 
Mountain”: Abstracts and summary. Gomberg, J. (ed.). Geologi- 
cal Survey, Denver, CO (United States). 1991. 39p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract Al08- 
92NV10874. (CONF-9009542-Absts.: US Geological Survey 
Committee for the advancement of science conference on frac- 
tures, hydrology, and Yucca Mountain, Denver, CO (United States), 
13-14 Sep 1990). Order Number DE94000437. Source: OSTI; 
NTIS; INIS; GPO Dep. 


05 NUCLEAR FUELS 
0520 Waste Management 


The principal objective of this symposium is to review the avail- 
able information on fractured/faulted terrains in terms of a coherent 
hydrogeologic model of ground-water fluid flow and transport, par- 
ticularly as it pertains to the Yucca Mountain region. This review 
addresses the influence and significance of fractures on ground- 
water flow and the transport of conservative-species solutes within 
the context of the hydrogeologic setting of the Yucca Mountain 
area. The relations between fluid flow and fractured or faulted host 
rock are examined integrally from information on geologic, seismo- 
logic, hydrologic, and geomechanical properties of the system. The 
development of new hydrogeologic approaches that incorporate in- 
formation from this integrated database are contrasted with more 
standard approaches toward understanding flow in fractured reser- 
voirs. Ground-water flow in both the unsaturated zone and the 
saturated zone are considered. The application of various models 
of flow is addressed, examples include porous-media equivalent 
and discontinuum fracture-network models. Data and interpreta- 
tions from the Yucca Mountain area are presented to establish a 
context for information exchange. The symposium includes discus- 
sions relevant to technical considerations for characterizing the 
Yucca Mountain area hydrogeology. On the basis of these discus- 
sions, CASY has compiled this document in order to formally 
summarize the proceedings and communicate recommendations 
for future directions of research and investigation. 


35256 (WHC-EP—0461-Rev.1) Action plan for responses to 
abnormal conditions in Hanford Site radioactive waste tanks 
with high organic content: Revision 1. Fowler, K.D. Westing- 
house Hanford Co., Richland, WA (United States). Jul 1993. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE93040315. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This action plan describes the criteria and the organizational re- 
sponsibilities required for ensuring that waste storage tanks with 
high organic contents are maintained in a safe condition at the 
Hanford Site. In addition, response actions are outlined for (1) pre- 
vention or mitigation of excessive temperatures; or (2) a material 
release from any waste tank with high organic content. Other 
response actions may be defined by Westinghouse Hanford Com- 
pany Systems Engineering if a waste tank parameter goes out of 
specification. Trend analysis indicates the waste tank parameters 
have seasonal variations, but are otherwise stable. 


35257 (WHC-EP-0625) Hanford Site Waste Storage Tank 
Information Notebook. Husa, E.|.; Raymond, R.E.; Welty, R.K.; 
Griffith, S.M.; Hanlon, B.M.; Rios, R.R.; Vermeulen, N.J. Westing- 
house Hanford Co., Richland, WA (United States). Jul 1993. 499p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE93040322. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report provides summary data on the radioactive waste 
stored in underground tanks in the 200 East and West Areas at the 
Hanford Site. The summary data covers each of the existing 161 
Series 100 underground waste storage tanks (500,000 gallons and 
larger). It also contains information on the design and construction 
of these tanks. The information in this report is derived from 
existing reports that document the status of the tanks and their ma- 
terials. This report also contains interior, surface photographs of 
each of the 54 Watch List tanks, which are those tanks identified 
as Priority | Hanford Site Tank Farm Safety Issues in accordance 
with Public Law 101-510, Section 3137*. 


35258 (WHC-EP-0664) Groundwater impact assessment 
for the 216-U-17 Crib, 200 West Area. Reidel, S.P.; Johnson, 
V.G.; Kline, N.W. Westinghouse Hanford Co., Richland, WA 
(United States). Jun 1993. 204p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93040392. Source: OSTI; NTIS; INIS; GPO Dep. 

As required by the Hanford Federal Facility Agreement and Con- 
sent Order (Tri-Party Agreement milestone M-17-00A), this report 
assesses the impact to groundwater from discharge of process 
condensate to the ground at the 216-U-17 Crib. The assessment 
considers impacts associated with moisture movement through soil 
beneath the crib and the potential transport of contaminants to the 
groundwater. 
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35259 (WHC-EP—0666) Groundwater impact assessment 
report for the 100-D Ponds. Alexander, D.J. Westinghouse Han- 
ford Co., Richland, WA (United States). Jul 1993. 119p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93040404. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The 183-D Water Treatment Facility (WTF) discharges effluent to 
the 120-0-1 Ponds (100-D Ponds) located north of the 100-D Area 
perimeter fence. This report satisfies one of the requirements of the 
Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) Milestone M-17-00B as agreed by the US Department 
of Energy, Washington State Department of Ecology, and the US 
Environmental Protection Agency. Tri-Party Agreement Milestone 
M-17-00B includes a requirement to assess impacts to groundwa- 
ter from disposal of the 183-D WTF effluent to the 100-D Ponds. In 
addition, the 100-D Ponds are a Resource Conservation and Re- 
covery Act of 1976 treatment, storage, and disposal facility covered 
by the 100-D Ponds Closure Plan (DOE-RL 1993a). There is evi- 
dence of groundwater contamination, primarily nitrate, tritium, and 
chromium, in the unconfined aquifer beneath the 100-D Area and 
100 Areas in general. The contaminant plumes are area wide and 
are a result of past-practice reactor and disposal operations in the 
100-D Area currently being investigated as part of the 100-DR-1 
and 100-HR-3 Operable Units (DOE-RL 1992b, 1992a). Based on 
current effluent conditions, continued operation of the 100-D Ponds 
will not adversely affect the groundwater quality in the 100-D Area. 
Monitoring wells near the pond have slightly higher alkaline pH val- 
ues than wells in the rest of the area. Concentrations of known 
contaminants in these wells are lower than ambient 100-D Area 
groundwater conditions and exhibit a localized dilution effect asso- 
ciated with discharges to the pond. Hydraulic impact to the local 
groundwater system from these discharges is minor. The ground- 
water monitoring well network for the 100-D Ponds is adequate. 


35260 (WHC-EP-0671) Corrective action strategy for 
single-shell tanks containing organic chemicals. Turner, D.A. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1993. 60p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93040335. Source: OSTI; NTIS; INIS; GPO Dep. 

A Waste Tank Organic Safety Program (Program) Plan is to be 
transmitted to the U.S. Department of Energy, Richland Operations 
Office (RL) for approval by December 31, 1993. In April 1993 an 
agreement was reached among cognizant U.S. Department of 
Energy - Headquarters (HQ), RL and Westinghouse Hanford Com- 
pany (WHC) staff that the Program Plan would be preceded by a 
“Corrective Action Strategy,” which addressed selected planning el- 
ements supporting the Program Plan. The “Corrective Action 
Strategy” would be reviewed and consensus reached regarding the 
planning elements. A Program Plan reflecting this consensus would 
then be prepared. A preliminary “corrective action strategy” is pre- 
sented for resolving the organic tanks safety issue based on the 
work efforts recommended in the ISB (interim Safety Basis for 
Hanford Site tank farm facilities). A “corrective action strategy” logic 
was prepared for individual SSTs (single-shell tanks), or a group of 
SSTs having similar characteristics, as appropriate. Four aspects of 
the organic tanks safety issue are addressed in the ISB: SSTs with 
the potential for combustion in the tank's headspace; combustion 
of a floating organic layer as a pool fire; surface fires in tanks that 
formerly held floating organic layers; SSTs with the potential for 
organic-nitrate reactions. A preliminary “corrective action strategy” 
for each aspect of the organic tanks safety issue is presented. 


35261 (WHC-SA-1880) Continuum soil modeling in the 
static analysis of buried structures. Julyk, L.J. (Westinghouse 
Hanford Co., Richland, WA (United States)); Marlow, R.S.; Moore, 
C.J.; Day, J.P.; Dyrness, A.D. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
(CONF-9310102-10: 4. energy natural phenomena hazards mitiga- 
tion conference, Atlanta, GA (United States), 19-22 Oct 1993). 
Order Number DE93040406. Source: OSTI; NTIS; INIS; GPO Dep. 

Soil loading traditionally has been modeled as a hydrostatic 
pressure, a practice acceptable for many design applications. In 
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the analyses of buried structure with predictive goals, soil compli- 
ance and load redistribution in the presence of soil plasticity are 
important factors to consider in determining the appropriate 
response of the structure. In the analysis of existing buried waste- 
storage tanks at the US Department of Energy's Hanford Site, 
three soil-tank interaction modeling considerations are addressed. 
First, the soil interacts with the tank as the tank expands and con- 
tracts during thermal cycles associated with changes in the heat 
generated by the waste material as a result of additions and sub- 
tractions of the waste. Second, the soil transfers loads from the 
surface to the tank and provides support by resisting radial dis- 
placement of the tank haunch. Third, conventional finite-element 
mesh development causes artificial stress concentrations in the soil 
associated with differential settlement. 


35262 (WHC-SA-1899) Structural analysis and evaluation 
of a mixer pump in a double-shell tank at the Hanford Site. 
Rezvani, M.A. (Westinghouse Hanford Co., Richland, WA (United 
States)); Strehlow, J.P.; Baliga, R. Westinghouse Hanford Co., 
Richland, WA (United States). Aug 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. (CONF-9310102-6: 4. energy natural phenomena 
hazards mitigation conference, Atlanta, GA (United States), 19-22 
Oct 1993). Order Number DE93019318. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The doubie-shell waste tank 241-SY-101 is a 1,000,000 galion 
tank used to store radioactive waste at the Hanford Site near Rich- 
land, Washington. With time the waste has formed two layers of 
sludge, a convective and a nonconvective layer. In addition, a crest 
has formed over the surface of the waste, isolating the convective 
layer from the vapor space. Ongoing reactions in the waste cause 
a buildup of hydrogen molecules that become trapped within the 
nonconvective layer and under the crust. Over time, this hydrogen 
buildup increases pressure on the crest from beneath. Every 100 
to 140 days, the pressure is released when the crust lifts upward in 
what is called a waste rollover. To prevent the release of a large 
volume of hydrogen to the vapor space, a mixer pump has been 
designed to be installed in the tank to circulate the waste and re- 
duce or prevent the hydrogen buildup. The structural analysis and 
evaluation designed as part of the hydrogen mitigation test process 
and presented herein addresses the response of the mixer pump 
and the tank dome resulting from expected operational and design 
loads. The loads include deadweight, waste rollover, asymmetric 
thrust, and pump vibration, as well as seismic loads. The seismi- 
cally induced loads take into consideration both the convective and 
the impulsive effects of the waste-filled tank. The structural evalua- 
tions were performed in accordance with applicable national codes 
and standards. The qualification of the mixer pump required the 
design of a unique mounting assembly to transfer the loads from 
the pump to the surrounding soil without overstressing the struc- 
tural components such as the dome penetration riser. Also, special 
consideration was given to minimize the additional stresses in the 
already stressed concrete tank dome. 


35263 (WHC-SA-1911) Seismically induced loads on inter- 
nal components submerged in waste storage tanks. Rezvani, 
M.A.; Julyk, J.L.; Weiner, E.O. Westinghouse Hanford Co., Rich- 
land, WA (United States). Oct 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-9310102-9: 4. energy natural phenomena hazards mitiga- 
tion conference, Atlanta, GA (United States), 19-22 Oct 1993). 
Order Number DE93019317. Source: OSTI; NTIS; INIS; GPO Dep. 

As new equipment is designed and analyzed to be installed in 
the double-shell waste storage tanks at the Hanford Site near 
Richland, Washington, the equipment and the tank integrity must 
be evaluated. These evaluations must consider the seismically in- 
duced loads, combined with other loadings. This paper addresses 
the hydrodynamic behavior and response of structural components 
submerged in the fluid waste. The hydrodynamic effects induced 
by the horizontal component of ground shaking is expressed as the 
sum of the impulsive and convective (sloshing) components. The 
impulsive component represents the effects of the fluid that may be 
considered to move in synchronism with the tank wall as a rigidly 
attached mass. The convective component represents the action of 





the fluid near the surface that experiences sloshing or rocking mo- 
tion. The added-mass concept deals with the vibration of the 
structural component in a viscous fluid. The presence of the fluid 
gives rise to a fluid reaction force that can be interpreted as an 
added-mass effect and a damping contribution to the dynamic 
response of the submerged components. The distribution of the hy- 
drodynamic forces on the internal components is not linear. To 
obtain the reactions and the stresses at the critical points, the force 
distribution is integrated along the length of the equipment sub- 
merged in the fluid. 


35264 (WHC-SA-2046) Use of outdoor containments at 
Westinghouse Hanford Company. Brown, R.L.; Sparks, D.L. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1993. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC06-87RL10930. (CONF-930896-3: 7. annual 
conference and equipment exhibit of the American Glovebox Soci- 
ety, Seattle, WA (United States), 16-19 Aug 1993). Order Number 
DE93019491. Source: OSTI; NTIS; GPO Dep. 

This discussion describes the development and application of 
outdoor containments at Hanford Site Tank Farm facilities. Tank 
Farms is a huge facility, spread over the 200 East and 200 West 
Areas of the Hanford Site. Westinghouse Hanford Company oper- 
ates the Tank Farms for the US Department of Energy. The 
operation and maintenance of this facility require routine access to 
underground storage tanks and above ground support structures. 
In the past, workers often accessed tanks and structures in the 
open, without containment. In general this approach worked; how- 
ever, it relied on the skill of our crafts and calm weather conditions. 
The current regulatory environment and our increased focus on 
safety demand use of more stringent and reliable containment 
techniques. Historically, the use of containments has been limited 
mostly to indoor activities which support radiological maintenance 
at facilities such as reactors and process facilities. Expanding the 
use of these containments to support work at the Tank Farms and 
other outdoor activities presents many challenges. Westinghouse 
Hanford is actively pursuing innovative solutions to issues of out- 
door containments. The process of evaluating new containment 
solutions, and our lessons learned are described below. 


35265 (WHC-SD-EN-AP-141) Description of work for 216-U- 
Pond test pits. Kelty, G.G. Westinghouse Hanford Co., Richland, 
WA (United States). 11 Aug 1993. 39p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC06-87RL10930. 
Order Number DE93040393. Source: OSTI; NTIS; INIS; GPO Dep. 

This description of work (DOW) details the field activities associ- 
ated with the test pit excavation and soil sampling at the 216- U-10 
Pond (U-10 Pond) in the 200 West Area and will serve as a field 
guide for those performing the work. It will be used in conjunction 
with the 200-UP-2 Resource Conservation and Recovery Act of 
1976 (RCRA) Facility Investigation/Corrective Measures Study 
(DOE-RL 1993a, [LFI]) and Site Characterization Manual (WHC 
1988a). Test pits will be constructed to characterize the vertical ex- 
tent of contaminants in sediments within and beneath the former 
U-10 pond. 


35266 (WHC-SP-0873) Facility Operations 1993 fiscal year 
work plan: WBS 1.3.1. Westinghouse Hanford Co., Richland, WA 
(United States). Nov 1992. 452p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-87RL10930. Order 
Number DE93040321. Source: OSTI; NTIS; INIS; GPO Dep. 

The Facility Operations program is responsible for the safe, se- 
cure, and environmentally sound management of several former 
defense nuclear production facilities, and for the nuclear materials 
in those facilities. As the mission for Facility Operations plants has 
shifted from production to support of environmental restoration, 
each plant is making a transition to support the new mission. The 
facilities include: K Basins (N Reactor fuel storage); N Reactor; 
Plutonium-Uranium Reduction Extraction (PUREX) Plant; Uranium 
Oxide (UO3) Plant; 300 Area Fuels Supply (N Reactor fuel supply); 
Plutonium Finishing Plant (PFP). 


35267 (WHC-SP-0918) Maintenance Implementation Plan 
for the Grout Facility. Yoakum, A.K. Westinghouse Hanford Co., 
Richland, WA (United States). Aug 1993. 56p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
87RL10930. Order Number DE93040337. Source: OSTI; NTIS; 
GPO Dep. 

The objective of the Maintenance Implementation Plan (MIP) is 
to describe how the Grout Treatment Facility will implement the re- 
quirements established by US Department of Energy (DOE) Order 
4330.4A, Maintenance Management Program, Chapter 2.0 Nuclear 
Facilities (DOE 1990). The plan provides a blueprint for a disci- 
plined approach to implementation and compliance. Each element 
of the order is prioritized, categorized, and then placed into one of 
three phases for implementation. 


35268 (WHC-SP—1009) Waste Sampling and Characteriza- 
tion Facility (WSCF): Maintenance implementation Plan. 
Bozich, J.L. Westinghouse Hanford Co., Richland, WA (United 
States). Jul 1993. 76p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-87RL10930. Order Number 
DE93040312. Source: OSTI; NTIS; INIS; GPO Dep. 

This Maintenance Implementation Plan has been developed for 
maintenance functions associated with the Waste Sampling and 
Characterization Facility (WSCF). This plan is developed from the 
guidelines presented by Department of Energy (DOE) Order 
4330.4A, Maintenance Management Program (DOE 1990), Chapter 
ll. The objective of this plan is to provide baseline information for 
establishing and identifying WHC conformance programs and 
policies applicable to implementation of DOE order 4330.4A guide- 
lines. In addition, this maintenance plan identifies the actions 
necessary to develop a cost-effective and efficient maintenance 
program at WSCF. 


35269 (WINCO-1129) Talc-silicon glass-ceramic waste 
forms for immobilization of high- level calcined waste. Vinja- 
muri, K. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). Jun 1993. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE94000721. Source: OSTI; NTIS; INIS; GPO Dep. 

Talc-silicon glass-ceramic waste forms are being evaluated as 
candidates for immobilization of the high level calcined waste 
stored onsite at the Idaho Chemical Processing Plant. These glass- 
ceramic waste forms were prepared by hot isostatically pressing a 
mixture of simulated nonradioactive high level calcined waste, talc, 
silicon and aluminum metal additives. The waste forms were char- 
acterized for density, chemical durability, and glass and crystalline 
phase compositions. The results indicate improved density and 
chemical durability as the silicon content is increased. 


35270 (WINCO-1139) Physical and chemical characteris- 
tics of fluorinel/sodium calcine generated during 30 cm 
Pilot-Plant Run 17. Brewer, K.N.; Kessinger, G.F.; Littleton, L.L.; 
Olson, A.L. Westinghouse Idaho Nuclear Co., Inc., Idaho Falls, ID 
(United States). Jul 1993. 148p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC07-841D12435. Order 
Number DE94000714. Source: OSTI; NTIS; INIS; GPO Dep. 

The 30 centimeter (cm) pilot plant calciner Run 17, of March 9, 
1987, was performed to study the calcination of fluroinel-sodium 
blended waste blended at the ratio 3.5:1 fluorinel to sodium, re- 
spectively. The product of the run was analyzed by a variety of 
analytical techniques that included X-ray powder diffraction (XRD), 
inductively coupled plasma spectroscopy (ICP), scanning electron 
microscopy (SEM), and X-ray photoelectron spectroscopy (XPS) to 
deduce physical and chemical characteristics. The analytical data, 
as well as data analyses and conclusions drawn from the data, are 
presented. 


35271 (WSRC-MS-—93-021) Development of a Nitric/Formic 
Acid process to reduce hydrogen emissions during sludge 
treatment in the DWPF. Hsu, C.W.; Ferrara, D.M.; Bibler, N.E.; 
Ha, B.C.; Ritter, J.A. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1993]. 24p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-930205-81: Waste management ’93, Tucson, AZ (United 
States), 28 Feb - 4 mar 1993). Order Number DE93040180. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new Nitric/Formic Acid (N/FA) flowsheet was developed at the 
Savannah River Technology Center (SRTC) for use in the Chemi- 
cal Processing Cell (CPC) of the Defense Waste Processing 
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Facility (DWPF). The flowsheet was successfully demonstrated 
with simulated sludge using a 2 L bench-scale experimental sys- 
tem and a one-fifth scale (4000 L) pilot facility, and with actual 
radioactive waste using a 0.1 L apparatus in one of the SRTC 
shielded cells. Overall, the mew N/FA flowsheet compared to the 
original formic add flowsheet reduced the peak H2 generation rate 
by more than a factor of two and resulted in a more gradual rise in 
the Ha evolution. Therefore, implementation of the new N/FA flow- 
sheet in the DWPF CPC would result in an increased margin of 
safety and possibly a reduction in the scope and cost of modifying 
the DWPF CPC vessel vent system. Also, the new N/FA flowsheet 
would be compatible with Tank Farm processes and other DWPF 
flowsheets, and with the implementation of the new Late Wash 
flowsheet in the DWPF, it would be key to maintaining a proper re- 
dox balance of the melter feed. 


35272 (WSRC-RP-93-610) Mid-year status report for TTP 
#SR-1320-02 UST: Cs extraction testing. Bibler, J.P. Westing- 
house Savannah River Co., Aiken, SC (United States). 29 Apr 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93041132. Source: OSTI; NTIS; INIS; GPO Dep. 

This project was designed to perform several tasks to provide 
transfer of technology to PNL concerning optimization of a cesium- 
specific ion exchange resin, developed at WSRC. The tasks 
support the development of a Compact Processing Unit (CPU) for 
Cs-removal from a variety of waste streams at Westinghouse Han- 
ford (WH). In a series of experiments, WSRC has studied the 
behavior of a small column of the resin at various, increasingly 
greater flow rates with the HW simulant solution to determine an 
optimum column loading rate. Elution studies of the resin after sat- 
uration with Cs+ will generate an elution profile from which an 
optimum elution medium, flow rate, and volume can be deter- 
mined. Small column tests at temperatures ranging from 40°C 
80°C are planned but have not yet begun. Further, WSRC has be- 
gun a study in which the resin is subjected to ionizing radiation in a 
Co-60 source. This study will determine if any flammable or haz- 
ardous compounds, that might require special process controls, are 
formed as a result of irradiation. it will also define the ability of the 
resin to maintain its selectivity and capacity in a radiation field. Dur- 
ing this period, a literature survey of the effects of radiation on this 
type of resin and similar compounds was initiated. For this survey, 
the extensive database established by the Radiation Chemistry 
Data Center at the University of Notre Dame is being used. 


35273 (WSRC-TR-93-174) Heat loading limits for solid 
transuranic wastes storage. Spatz, T.L. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jul 1993. 42p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93040915. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Heat loading limits have been established for four storage config- 
urations of TRU wastes. The calculations were performed assuming 
the worst case scenario whereby all the heat generated within a 
drum was generated within one “cut” and that this cut was located 
in the very center of the drum. Poly-boxes containing one HEPA fil- 
ter were assumed to have a uniform heat generation throughout 
the filter. The maximum allowable temperatures were based on the 
materials in the containers. A comparison between the drum center 
temperature for a uniform heat load distribution and for the center 
temperature when the heat load is confined to one cut in the cen- 
ter of the drum is also illustrated. This comparison showed that the 
heat load of a particular drum can be more than doubled by dis- 
tributing the sources of heat uniformly throughout the container. 
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Refer also to citation(s) 35107, 35187, 35194, 35197, 35215, 
35232, 35238, 35241, 35259, 35335, 35339, 35340, 35341, 35381, 
35900, 35901, 35903, 37142, 37151, 37196, 37201 


35274 (CEA-CONF—11509) Impact of Industrial nuclear re- 
leases into the English Channel. Germain, P.; Guegueniat, P. 
CEA Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
de Protection de |’Environnement et des Installations. 1992. 12p. 
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(CONF-920950—: Seminar on impact of nuclear installations on the 
environment, Fribourg (Switzerland), 15-18 Sep 1992). Order Num- 
ber DE94603222. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear fuel reprocessing plant at La Hague is the main 
source of releases of weakly radioactive waste into the English 
Channel; there are also some contributions from nuclear power 
stations along the coast. Indicator species, seawater samples and 
sediments are used to study the distribution and transfer mecha- 
nisms of radionuclides in Channel waters. The observed pattern of 
radiolabelled zones is in good agreement with an hydrodynamic 
model for the Channel. The variations of activity with time are dis- 
cussed in relation to releases from La Hague. 


35275 (CONF-9306178—) United States of America, Depart- 
ment of Energy Environmental Restoration and Waste 
Management Advisory Committee Public Meeting. USDOE 
Assistant Secretary for Environmental Restoration and Waste Man- 
agement, Washington, DC (United States). Jul 1993. 286p. 
Sponsored by USDOE, Washington, DC (United States). From 
Environmental restoration and waste management advisory com- 
mittee public meeting; Golden, CO (United States); 16 Jun 1993. 
Order Number DE93019141. Source: OSTI; NTIS; GPO Dep. 

This report is a transcript of the public hearing of the US DOE 
Environmental Restoration and Waste Management Advisory Com- 
mittee held in Golden, Colorado June 16-18, 1993. 


35276 (INIS-GB-500) Radioactive discharges and monitor- 
ing of the environment 1988. British Nuclear Fuels pic, Risley 
(United Kingdom). Health and Safety Directorate. 1989. 135p. Order 
Number DE94602112. Source: OSTI; NTIS (US Sales Only); INIS. 

This annual report on Radioactive Discharges and Monitoring the 
Environment, 1988, summarises the programmes of Sellafield, 
Drigg, Chapelcross, Springfields and Capenhurst for monitoring the 
discharges of radioactive materials to the sea and the environment. 
Critical groups and environmental exposure pathways are identified 
and collective doses to these groups estimated. The disposal of 
radioactive wastes at each site is discussed. Certificates of authori- 
sation are presented. A summary of recommended doses of 
specific radionuclides is given. (Author). 


35277 (NUREG/CP-0130-Vol.1, pp. 53-64) Dissolution off- 
gases at the marcoule pilot facility: lodine trapping and 
off-gas characterization unit. Pouyat, D. (Rhone Valley Nuclear 
Research Center, Bagnols-sur-Ceze (FR)); Vignau, B.; Roux, J.P. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; Intemational Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.1: 22. Department of Energy (DOE)/Nuciear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The Marcoule Pilot Reprocessing Facility (APM) reprocesses 
spent fuel from light water reactors and fast breeder reactors. A 
batch dissolution process is used with an annual throughput capac- 
ity of 5 metric tons. The off-gas treatment unit is described together 
with its characterization laboratory in order to highlight the func- 
tions and potential of the facilities. The objectives are consistent 
with the Marcoule site policy regarding diminished iodine release 
and investigation of the off-gas treatment process. The equipment 
used to meet these objectives is described from a functional stand- 
point. The facility implements measurement techniques to allow 
continuous quantitative measurements of nitrogen oxides, oxygen, 
iodine and krypton, as well as continuous monitoring of the demis- 
ter inlet flow by + spectrometry. Sorbents used for iodine trapping 
may be tested over a wide range of operating conditions (tempera- 
ture, flow rate, iodine concentration) with representative dissolution 
off-gases. An X-ray and -y counting system is used to assess the 
activity of the adsorbed radionuclides, notably 1291. 


35278 (NUREG/CP-0130-Vol.1, pp. 65-74) Tritium emissions 
reduction facility (TERF). Lamberger, P.H. (EG&G Mound Applied 





Technologies, Miamisburg, OH (US)); Hedley, W.H. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Tritium handling operations at Mound include production of 
tritium-containing devices, evaluation of the stability of tritium 
devices, tritium recovery and enrichment, tritium process develop- 
ment, and research. In doing this work, gaseous process effluents 
containing 400,000 to 1,000,000 curies per year of tritium are gen- 
erated. These gases must be decontaminated before they can be 
discharged to the atmosphere. They contain tritium as elemental 
hydrogen, as tritium oxide, and as tritium-containing organic com- 
pounds at low concentrations (typically near one ppm). The rate at 
which these gases is generated is highly variable. Some tritium- 
containing gas is generated at all times. The systems used at 
Mound for capturing tritium from process effluents have always 
been based on the “oxidize and dry” concept. They have had the 
ability to remove tritium, regardless of the form it was in. The cur- 
rent system, with a capacity of 1.0 cubic meter of gas per minute, 
can effectively remove tritium down to part-per-billion levels. 


35279 (NUREG/CP-0130-Vol.1, pp. 75-90) Minimizing of 
iodine-129 release at the Karlsruhe reprocessing plant wak. 
Herrmann, F.J. (Wiederaufarbeitungsanlage Karlsruhe Betriebsge- 
sellschaft (DE)); Motoi, V.; Herrmann, B.; Fang, D.; Finsterwalder, 
L.; Kuhn, K.D.; Schoor, A. van; Beyer, Ch.; Furrer, J.; Knoch, W. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

From 1971 until 1990 the Karlsruhe Reprocessing Plant WAK re- 
processed 207 tons of uranium from oxide fuel. During the fuel 
dissolution 94% of the iodine-129 inventory were expelled together 
with the dissolver offgas (DOG) and fixed on iodine filters. About 
5% reached together with the fuel solution the PUREX process 
and spread there among the various gases and liquid streams. 
About 1% remained in the dissolver residues. With regard to mini- 
mize iodine-129 release, iodine retention devices were tested in all 
vessel offgas (VOG) lines of the process and the vessel offgas of 
the waste treatment facility. If only the dissolver offgas is passes 
through iodine filters, 2.5% of the iodine input is emitted with the 
total offgas. If the dissolver offgas and the offgas from the high ac- 
tive waste storage tanks is cleaned, 1.8% of the iodine input is 
emitted. This was the actual state at WAK in 1988 until 1990. It 
could be demonstrated that by iodine retention in all relevant offgas 
lines, besides offgas of the head end cell, only 0.3 % of the iodine 
input with the fuel is emitted. Testing of iodine sorption materials 
has shown that the removal efficiency of the AgNO3-impregnated 
materials depends on the iodine concentration in the WAK offgas. 
The causes of the observed dependence of the decontamination 
factor (DF) on the iodine-129 concentration may be not only 
organic iodine compounds difficult to remove but also the high dis- 
sociation pressures in the AgNO3/Agl system. Impregnation with 
elemental silver improves iodine removal considerably. 


35280 (NUREG/CP-0130-Vol.1, pp. 91-101) lodine stripping 
from nitric acid solutions in IATEMA. Furrer, J. (Laboratorium 
fuer Aerosolphysik und Filtertechnik Il, Karlsruhe (DE)); Kaempffer, 
R.; Linek, A.; Jannakos, K. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
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Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823-Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

When fuel elements are dissolved 95 to 98% of iodine present in 
the fuel elements as |-129 and 1-127 are stripped from the dis- 
solver solution into the dissolver offgas. In order to avoid that the 
admisible limits of |-129 release are exceeded, either a large num- 
ber of vessel offgas lines must be equipped with iodine filters or 
iodine release must be optimized in such a manner that more than 
99.6% of iodine gets into the dissolver offgas. The results of exper- 
iments carried out in an industrial scale iodine desorption facility 
(IATEMA) showed values of residual iodine in the dissolver solution 
of less than 0.4%. The iodine can be removed from the dissolver 
solution into the dissolver offgas after addition of carrier iodate, 
thermal treatment of the solution, and reduction of the iodate by 
NOz in a stripping column. 


35281 (NUREG/CP-0130-Vol.1, pp. 102-117) The develop- 
ment of corona discharge for iodine removal from nuclear fuel 
reprocessing plant off-gases. Holt, N.S. (Winfrith Technology 
Centre, Dorchester (GB)); Goldsmith, A.L.; Denniss, 1.S. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Studies on single, wire-in-tube corona discharge experimental 
rigs have been carried out to examine the behaviour of molecular 
iodine, organic iodide and oxides of nitrogen (NO,) in both glow 
and streamer corona discharges. The parameters investigated in- 
clude electrode potential, electrode geometry, gas composition and 
throughput, and for the streamer corona, pulse length and repeti- 
tion frequency. Operations with continuous irrigation of the ground 
(tube) electrode for both glow and streamer discharges are also 
discussed. Organic iodine DFs in excess of 10* (>99.99% re- 
moval) have been readily achieved, and the use of streamer 
coronas has significantly reduced the interfering effects of NO, and 
moisture which have been established in earlier work. Two outline 
process options are presented, one based on a single stage irri- 
gated streamer corona and the second on a two stage scheme 
utilising an irrigated glow discharge unit as the first stage for NOx 
removal, followed by a second stage dry streamer unit for iodine 
removal. The estimated power consumption and unit size of corona 
units for treating dissolver off-gases from a reprocessing plant with 
a nominal 5te/day fuel throughput are presented. 


35282 (NUREG/CP-0130-Vol.1, pp. 118-127) Removal of 
iodine-129 from dissolver off-gas of reprocessing plant by sil- 
ver impregnated adsorbents. Kondo, Y. (Hitachi Works, 
Saiwai-cho (JP)); Sugimoto, Y.; Hirose, Y.; Fukasawa, T.; Furrer, 
J.; Herrmann, F.J.; Knoch, W. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, _Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 
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The removal characteristics of |-129 by the silver impregnated 
adsorbents were evaluated using the dissolver off-gas sampling 
line of Karlsruhe Reprocessing Plant (WAK) in Germany. This 
study aimed at confirming the applicability of the new adsorbent, 
AgA (silver alumina which contains 24% Ag), to the actual repro- 
cessing plant. Distribution profile of iodine in a test adsorption 
column and decontamination factors (DFs) at each bed were deter- 
mined by measuring |-129 activities at each bed after certain 
operating times. The DF values of over 10° were obtained at 10cm 
bed depths with various experimental conditions. It was revealed 
that AgA adsorbent could get high DF value for iodine with NO, 
and water vapor of the actual reprocessing plant. 


35283 (NUREG/CP-0130-Vol.1, pp. 128-143) Effects of the 
particle penetration inside the filter medium of the HEPA filter 
pressure drop. Letourneau, P. (institut de Protection et de Surete 
Nucleaire, Gif-sur-Yvette (FR)); Vendel, J.; Renaudin, V. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Filter pressure drop modeling as a function of the deposited 
aerosols mass requires to knowledge of the penetration profile of 
the particles inside the filter medium, and taking into account the 
evolution of the internal structure of the filter. These two parame- 
ters can be determined by combining two models: a filter efficiency 
modelisation to calculate the mass deposits in the filter; a filter 
pressure drop model to evaluate the change of the internal filter 
structure. Different hypothesis are made concerning the shape of 
the penetration profile. It seems, according to experimental results, 
that to take into account an unlike evolution of the internal filter 
structure according to the depth inside the medium leads to a sat- 
isfactory description of the pressure drop. 


35284 (NUREG/CP-—0130-Vol.1, pp. 154-162) A new method 
for in-situ filter testing using pulses of aerosol and photomet- 
ric detection with computer control. Marshall, P.R.C. (AEA 
Environment & Energy, Harwell Laboratory, Oxon (GB)); Bosley, 
R.B. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, Inc., Columbus, OH (United States). 
Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

This paper describes a new technique, developed at the Harwell 
Laboratory, for the in-situ testing of High Efficiency Particulate Air 
(HEPA) filters using multiple pulses of test aerosol. The pulse test 
apparatus consists of a modified forward light scattering photome- 
ter coupled to a portable micro-computer fitted with an external 
data acquisition and control card. The micro-computer switches an 
aerosol generator on and off via an external relay driver unit. Using 
this apparatus the filter bank is challenged by a small number of 
equal length, constant concentration, pulses of aerosol at timed in- 
tervals. The aerosol concentration data upstream of the filter bank 
is logged, to disk, by the computer. The process is then repeated 
for the downstream concentration with the photometer gain 
increased to give maximum sensitivity. The collected data is anal- 
ysed using a computer spread-sheet package; the recorded 
aerosol pulses are combined, integrated and the background data 
subtracted; the downstream data is then divided by the upstream 
pulse data to give the filter penetration. Using this technique the 
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sensitivity of the in-situ filter test has been greatly improved, pene- 
trations approaching 10-5% can now be measured, allowing HEPA 
filters mounted in series to be successfully tested. In addition, filter 
loading is reduced considerably. 


35285 (NUREG/CP-0130-Vol.1, pp. 205-212) Effects of filter 
housing and ductwork configuration on air flow uniformity 
inside air cleaning filter housings. Paul, J.D. (Westinghouse Sa- 
vannah River Company, Aiken, SC (US)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
international Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 19938. (CONF-920823-Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Each new HEPA filter installation presents a different physical 
configuration based on the system requirements, the available 
space and designer preference. Each different configuration can 
result in variations of air flow uniformity inside the filter housing 
across the filter banks. This paper presents the results of air flow 
uniformity testing for six different filter housing/ductwork configura- 
tions and discusses if any of those variations in air flow uniformity 
is attributable to the difference in the physical arrangements for the 
six cases. 
35286 


(NUREG/CP-0130-Vol.1, pp. 215-222) Review of 


HEPA filtration test standards and their application to nuclear 
applications. Jacox, J. Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 


of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

This paper is a review of HEPA filtration test standards as they 
relate to nuclear applications. It includes both nuclear and “non- 
nuclear” standards and references for completeness and since they 
are closely related and overlap. The intent of this paper is to pro- 
vide some guidance for those involved with HEPA filters in the 
nuclear industry as to which standards apply specifically to nuclear 
applications. Since HEPA filtration related standards exist for all as- 
pects of the technology, from basic components through in-place 
testing, the possibilities for misunderstanding are considerable. 


35287 (NUREG/CP-0130-Vol.1, pp. 324-326) High efficiency 
and ultra low penetration aerosol filter test programs by the 
European community countries. Dorman, R.G. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

A short account is given of the deliberations of a CEN (European 
Standardization Committee) Werking Group investigating new par- 
ticulate test methods for HEPA/ULPA filters with a view to adoption 
of one as a European Standard. 


35288 (NUREG/CP-0130-Vol.1, pp. 327-335) The effects of 
temperature on HEPA filter media. Hamblin, C. (AEA D&R Har- 
well, Oxon (GB)); Goodchild, P.J. Nuclear Regulatory Commission, 





Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRAC Nuclear Air Cleaning Conference, Sessions 1~8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

This paper presents the results from a series of experiments to 
study the changes in the physical properties of HEPA filter media 
after exposure to elevated temperatures. Data are presented for 
papers heated in the range 120-500°C. The observed changes in 
strength and paper stiffness are explained in terms of alterations to 
the binder due to thermal degradation. The information generated 
has clarified a particular failure mode associated with a small num- 
ber of filter inserts at elevated temperatures. 


35289 (PNL-8817) Contribution of Hanford liquid effluents 
to strontium-90 levels in offsite soils. Jaquish, R.E. Pacific 
Northwest Lab., Richland, WA (United States). Aug 1993. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93040838. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Strontium-90 is a major constituent of liquid effluents entering the 
Columbia River at the 100-N Area. The Columbia River also con- 
tains °°Sr from world-wide fallout that enters the Columbia River 
upstream of Hanford. Irrigation water pumped from the Columbia 
River can deposit °°Sr on soil where it can be taken up by farm 
crops. Fallout has also deposited °°Sr directly on soil by atmo- 
spheric deposition. A review of the sources of °°Sr in soil in the 
vicinity of Hanford indicates that about 2% can be attributed to 
Hanford liquid effluents. PNL measurements of 9°Sr in soil at a 
background location agree with predicted levels of fallout made by 
the Federal Radiation Council in 1964. Alfalfa is routinely moni- 


tored for °°Sr and is of special interest since it has concentrations 
higher than other farm crops. The concentrations of °°Sr in alfalfa 
measured in the Hanford vicinity are in the range one would ex- 
pect, based on measured soil concentrations and using uptake 
factors from an earlier °°Sr uptake study at Hanford. 


35290 (WHC-EP-0527-2) Environmental releases for calen- 
dar year 1992. Diediker, L.P. Westinghouse Hanford Co., Richland, 
WA (United States). Jul 1993. 110p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-87RL10930. Order 
Number DE94001171. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents data on radioactive and nonradioactive ma- 
terials released into the environment during calendar year 1992 
from facilities managed by Westinghouse Hanford Company. Both 
summary and detailed presentations of these data are given. When 
appropriate, comparisons to data from previous years are made. 


35291 (WSRC-TR-93-075) Savannah River Site Environ- 
mental Report for 1992. Arnett, M.W.; Karapatakis, L.K.; 
Mamatey, A.R. (eds.). Westinghouse Savannah River Co., Aiken, 
SC (United States). 1992. 396p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO9-89SR18035. Order 
Number DE93040737. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes environmental monitoring activities at Sa- 
vannah River Plant. Emissions of Radioactive effluents, ground 
water monitoring, nonradiological monitoring, radiation doses, the 
Ecology Laboratory, and the Forest Station are described. 


35292 (WSRC-TR-93-076) Savannah River Site Environ- 
mental Report for 1992: Summary pamphlet. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1992]. 35p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. Order Number DE93040738. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This pamphlet summarizes the impact of 1992 Savannah River 
Site (SRS) operations on the environment and the off-site public 
and reviews the year’s most important environmental activities at 
the site. It includes an overview of site operations; the basis for ra- 
diological and nonradiological monitoring; 1992 radiological 
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releases and the resulting dose to the off-site population; and sum- 
marizes of environmental programs at SRS 


35293 (WSRC-TR-93-077) Savannah River Site environ- 
mental data for 1992. Arnett, M.W. (ed.). Westinghouse Savannah 
River Co., Aiken, SC (United States). [1993]. 274p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE93040916. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The figures and tables in this report represent a capsule view of 
the routine environmental monitoring and surveillance programs at 
the Savannah River Site. An attempt has been made to include all 
available data from environmental research programs. The first 
section of the book is a collection of maps of radiological and 
nonradiological sampling locations. Also included are general radio- 
logical and nonradiological sampling and analysis schedules; a list 
of the media sampled, along with sample sizes and representative 
aliquots; a list of the lower limits of detection for radiological detec- 
tion instruments; the minimum detectable concentrations for 
gamma analysis of water and air samples; and the minimum de- 
tectable concentrations for gamma analysis of soil, food, fish and 
wildlife, and vegetation samples. Following the first section are 
data tables containing radiological and nonradiological effluent 
monitoring results, radiological and nonradiological environmental 
surveillance results, dose estimates, quality assurance activities, 
and results of nonroutine occurrences and special surveys. 
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Refer also to citation(s) 35000, 35024, 35047, 35048, 35049, 
35056, 35063, 35094, 35095, 35096, 35097, 35099, 35114, 35127, 
35153, 35187, 35206, 35250, 35260, 35275, 35835, 36028, 36032, 
37388, 37391, 37398, 38027 


35294 (ANL/EAIS/TM-100) Evaluating the effectiveness of 
public meetings and workshops: A new approach for improv- 
ing DOE public involvement. Young, C.; Williams, G.; Goldberg, 
M. Argonne National Lab., IL (United States). Environmental As- 
sessment and Information Sciences Div. Jul 1993. 63p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. Order Number DE93019868. Source: OSTI; NTIS; 
GPO Dep. 

Although public participation in the environmental cleanup pro- 
cess has been ongoing in the US Department of Energy (DOE) for 
some time, little if any evaluation of these efforts to include the 
public has taken place. This report contains the results of an evalu- 
ation of six regional workshops and meetings. These meetings and 
workshops focused on the implementation plan for the program- 
matic environmental impact statement on DOE's environmental 
cleanup efforts. The formats of the workshops and meetings dif- 
fered from typical public meetings by offering more opportunity for 
interaction between agency personnel and the public, using impar- 
tial facilitators, and including more elaborate promotional strategies 
than notification in the Federal Register. Questionnaires and focus 
groups were used to solicit participants’ perspectives on the meet- 
ings. 


35295 (CONF-9110117-, pp. 21-26) Health physics consid- 
erations in UF, handling. Bailey, J.C. (Norway Assoicates, Inc., 
Oak Ridge, TN (US)). Oak Ridge National Lab., TN (United 
States). [1991]. From 2. international conference on uranium hex- 
afluoride handling; Oak Ridge, TN (United States); 29-31 Oct 1991. 
In Uranium hexafluoride handling: Proceedings. 295p. Order Num- 
ber DE92005283. Source: OSTI; NTIS; INIS. 

Uranium is a radioactive substance that emits alpha particles 
and very small amounts of gamma radiation. Its daughter products 
emit beta and gamma radiation. In uranium handling operations 
these are the radiations one must consider. This presentation will 
review the characteristics of the radiations, the isotopes from which 
they originate, the growth and decay of the uranium daughter prod- 
ucts, and some specific health physics practices dictated by these 
factors. 


35296 (CONF-9110117-, pp. 137-144) Radiation dose rates 
from UF, cylinders. Friend, P.J. (Urenco, Capenhurst (GB)). Oak 
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Ridge National Lab., TN (United States). [1991]. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

This paper describes the results of many studies, both theoreti- 
cal and experimental, which have been carried out by Urenco over 
the last 15 years into radiation dose rates from uranium hexafluo- 
ride (UF) cylinders. The contents of the cylinder, its history, and 
the geometry all affect the radiation dose rate. These factors are all 
examined in detail. Actual and predicted dose rates are compared 
with levels permitted by IAEA transport regulations. 


35297 (CONF-9110117-, pp. 145-146) Radiation levels on 
empty cylinders containing heel material. Shockley, C.W. (Mar- 
tin Marietta Energy Systems, Inc., Paducah, KY (US)). Oak Ridge 
National Lab., TN (United States). [1991]. DOE Contract AC05- 
760R00001. From 2. international conference on uranium 
hexafluoride handling; Oak Ridge, TN (United States); 29-31 Oct 
1991. In Uranium hexafluoride handling: Proceedings. 295p. Or- 
der Number DE92005283. Source: OSTI; NTIS; INIS. 

Empty UF¢, cylinders containing heel material were found to emit 
radiation levels in excess of 200 mr/hr, the maximum amount 
stated in ORO-651. The radiation levels were as high as 335 mr/hr 
for thick wall (48X and 48Y) cylinders and 1050 mr/hr for thin wall 
(48G and 48H) cylinders. The high readings were found only on 
the bottom of the cylinders. These radiation levels exceeded the 
maximum levels established in DOT 49 CFR, Part 173.441 for 
shipment of cylinders. Holding periods of four weeks for thick-wall 
cylinders and ten weeks for thin-wall cylinders were established to 
allow the radiation levels to decay prior to shipment. 


35298 (CONF-9110117-, pp. 159-161) Fire testing of bare 
uranium hexafluoride cylinders. Pryor, W.A. (PAI Corp., Oak 
Rige, TN (US)). Oak Ridge National Lab., TN (United States). 
[1991]. DOE Contract ACO05-760R00001. From 2. international 
conference on uranium hexafluoride handling; Oak Ridge, TN 


(United States); 29-31 Oct 1991. In Uranium hexafluoride handling: 


Proceedings. 
NTIS; INIS. 

In 1965, the Oak Ridge Gaseous Diffusion Plant (ORGDP), now 
the K-25 Site, conducted a series of tests in which bare cylinders of 
uranium hexafiuoride (UFg) were exposed to engulfing oil fires for 
the US Atomic Energy Commission (AEC), now the US Department 
of Energy (DOE). The tests are described and the results, conclu- 
sions, and observations are presented. Two each of the following 
types of cylinders were tested: 3.5-in.-diam x 7.5-in.-long cylinders 
of Monel (Harshaw), 5.0-in.-diam x 30-in.-long cylinders of Monel, 
and 8-in.-diam x 48-in.-long cylinders of nickel. The cylinders were 
filled approximately to the standard UF, fill limits of 5, 55, and 250 
lb, respectively, with a U-235 content of 0.22%. The 5-in.- and 8- 
in.-diam cylinders were tested individually with and without their 
metal valve covers. For the 3.5-in.-diam Harshaw cylinders and the 
5.0-in.-diam cylinder without a valve cover the valves failed and 
UF, was released. The remaining cylinders ruptured explosively in 
time intervals ranging from about 8.5 to 11 min. 


35299 (CONF-9110117-, pp. 163-168) Modelling of the ther- 
mal behaviour of 48 inch cylinders. Clayton, D.G. (British 
Nuclear Fuels plc, Risley Warrington Cheshire (GB)); Hayes, T.J.; 
Livesey, E.; Lomas, J.; Price, M. Oak Ridge National Lab., TN 
(United States). [1991]. From 2. international conference on ura- 
nium hexafluoride handling; Oak Ridge, TN (United States); 29-31 
Oct 1991. In Uranium hexafluoride handling: Proceedings. 295p. 
Order Number DE92005283. Source: OSTI; NTIS; INIS. 

This paper describes the current state of the analytical models 
being developed by British Nuclear Fuels pic (BNFL) to improve 
the understanding of the response of Uranium Hexafluoride con- 
tainers engulfed in a fire. Details are given of the modeling 
methods used and physical processes simulated, together with 
some predictions from the models. Explanations for the differences 
between the predictions are presented as well as an outline for fu- 
ture development of the models. 


35300 (CONF-9110117-, pp. 169-175) High temperature ex- 
periments on a 4 tons UF6 container TENERIFE program. 


295p. Order Number DE92005283. Source: OSTI; 
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Casselman, C.; Duret, B.; Seiler, J.M.; Ringot, C.; Warniez, P. Oak 
Ridge National Lab., TN (United States). [1991]. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 
dling: Proceedings. 295p. Order Number DE92005283. Source: 
OSTI; NTIS; INIS. 

The paper presents an experimental program (called TENERIFE) 
whose aim is to investigate the behaviour of a cylinder containing 
UF, when exposed to a high temperature fire for model validation. 
Taking into account the experiments performed in the past, the 
modelization needs further information in order to be able to pre- 
dict the behaviour of a real size cylinder when engulfed in a 800°C 
fire, as specified in the regulation. The main unknowns are related 
to (1) the UF, behaviour beyond the critical point, (2) the relation- 
ship between temperature field and internal pressure and (3) the 
equivalent conductivity of the solid UF,. In order to investigate 
these phenomena in a representative way it is foreseen to perform 
experiments with a cylinder of real diameter, but reduced length, 
containing 4 tons of UFg,. This cylinder will be placed in an electri- 
cally heated furnace. A confinement vessel prevents any dispersion 
of UF,. The heat flux delivered by the furnace will be calibrated by 
specific tests. The cylinder will be changed for each test. 


35301 (CONF-9110117—, pp. 179) UF, cylinder fire test. 
Park, S.H. (Oak Ridge K-25 Site, Oak Ridge, TN (US)). Oak Ridge 
National Lab., TN (United States). [1991]. DOE Contract AC05- 
760R00001. From 2. international conference on uranium 
hexafluoride handling; Oak Ridge, TN (United States); 29-31 Oct 
1991. In Uranium hexafluoride handling: Proceedings. 295p. Or- 
der Number DE92005283. Source: OSTI; NTIS; INIS. 

With the increasing number of nuclear reactors for power gener- 
ation, there is a comparable increase in the amount of UF, being 
transported. Likewise, the probability of having an accident involv- 
ing UF¢-filled cylinders also increases. Accident scenarios which 
have been difficult to assess are those involving a filled UF¢ cylin- 
der subjected to fire. A study is underway at the Oak Ridge K-25 
Site, as part of the US DOE Enrichment Program, to provide em- 
pirical data and a computer model that can be used to evaluate 
various cylinder-in-fire scenarios. It is expected that the results will 
provide information leading to better handling of possible fire acci- 
dents as well as show whether changes should be made to 
provide different physical protection during shipment. The computer 
model being developed will be capable of predicting the rupture of 
various cylinder sizes and designs as well as the amount of UF., 
its distribution in the cylinder, and the conditions of the fire. 


35302 (CONF-9110117—, pp. 181) Development of a UF, 
cylinder transient heat transfer/stress analysis model. Williams, 
W.R. (Martin Marietta Energy Systems, Inc., Oak Ridge, TN (US)). 
Oak Ridge National Lab., TN (United States). [1991]. DOE Con- 
tract ACO5-760R00001. From 2. international conference on 
uranium hexafluoride handling; Oak Ridge, TN (United States); 29- 
31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

A heat transfer/stress analysis model is being developed to sim- 
ulate the heating to a point of rupture of a cylinder containing UF, 
when it is exposed to a fire. The assumptions underlying the heat 
transfer portion of the model, which has been the focus of work to 
date, will be discussed. A key aspect of this model is a lumped pa- 
rameter approach to modeling heat transfer. Preliminary results 


and future efforts to develop an integrated thermal/stress model will 
be outlined. 


35303 (CONF-9110117-, pp. 195) Fire testing of bare ura- 
nium hexafluoride cylinders. Pryor, W.A. (PAI Corp., Oak Ridge, 
TN (US)). Oak Ridge National Lab., TN (United States). [1991]. 
DOE Contract ACO5-760R00001. From 2. international conference 
on uranium hexafluoride handling; Oak Ridge, TN (United States); 
29-31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

In 1965, the Oak Ridge Gaseous Diffusion Plant (ORGDP), now 
the K-25 Site, conducted a series of tests in which bare cylinders 
of uranium hexafluoride (UF,) were exposed to engulfing oil fires 
for the US Atomic Energy Commission (AEC), now the US Depart- 
ment of Energy (DOE). The tests are described and the results, 





conclusions, and observations are presented. Two each of the fol- 
lowing types of cylinders were tested: 3.5-in.-diam x 7.5-in.-long 
cylinders of Monel (Harshaw), 5.0-in.-diam x x 30-in.-long cylin- 
ders of Monel, and 8-in.-diam x 48-in.-long cylinders of nickel. The 
cylinders were filled approximately to the standard UF, fill limits of 
5, 55, and 250 lb, respectively, with a U-235 content of 0.22%. The 
5-in.- and 8-in.-diam cylinders were tested individually with and 
without their metal valve covers. For the 3.5-in.-diam Harshaw cylin- 
ders and the 5.0-in.-diam cylinder without a valve cover, the valves 
failed and UF, was released. The remaining 6 cylinders ruptured 
explosively in time intervals ranging from about 8.5 to 11 min. 


35304 (CONF-9110117-, pp. 235-241) Testing of one-inch 
UF, cylinder valves under simulated fire conditions. Elliott, 
P.G. (Martin Marietta Energy Systems, Inc., Paducah, KY (US)). 
Oak Ridge National Lab., TN (United States). [1991]. DOE Con- 
tract AC05-760R00001. From 2. international conference on 
uranium hexafluoride handling; Oak Ridge, TN (United States); 29- 
31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 

Accurate computational models which predict the behavior of 
UF, cylinders exposed to fires are required to validate existing fire- 
fighting and emergency response procedures. Since the cylinder 
valve is a factor in the containment provided by the UFg¢ cylinder, 
its behavior under fire conditions has been a necessary assump- 
tion in the development of such models. Consequently, test data is 
needed to substantiate these assumptions. Several studies cited in 
this document provide data related to the behavior of a 1-inch UF, 
cylinder valve in fire situations. To acquire additional data, a series 
of tests were conducted at the Paducah Gaseous Diffusion Plant 
(PGDP) under a unique set of test conditions. This document de- 
scribes this testing and the resulting data. 


35305 (CONF-9110117-, pp. 253-258) The design, fabrica- 
tion and maintenance of semi-trailers employed in the highway 
transport of weight-concentrated radioactive loads. Huffman, 
D.S. (Allied-Signal Inc., Metropolis, IL (US)). Oak Ridge National 
Lab., TN (United States). [1991]. From 2. international conference 
on uranium hexafluoride handling; Oak Ridge, TN (United States); 
29-31 Oct 1991. In Uranium hexafluoride handling: Proceedings. 
295p. Order Number DE92005283. Source: OSTI; NTIS; INIS. 
Transportation of weight-concentrated radioactive loads by truck 
is an essential part of a safe and economical nuclear industry. This 
proposed standard presents guidance and performance criteria for 
the safe transport of these weight-concentrated radioactive loads. 
ANS! N14.30 will detail specific requirements for the design, fabri- 
cation, testing, in-service inspections, maintenance and certification 
of the semi-trailers to be employed in said service. Furthermore, 
guidelines for a quality assurance program are also enumerated. 
This standard would apply to any semi-trailer that may or may not 
be specifically designed to carry weight-concentrated loads. Equip- 
ment not suitable per the criteria established in the standard would 
be removed from service. The nature of the nuclear industry and 
the need for a positive public perception of the various processes 
and players, mandates that the highway transportation of weight- 
concentrated radioactive loads be standardized and made 


inherently safe. This proposed standard takes a giant step in that 
direction. 


35306 (CONF-9110117—, pp. 279-288) Investigation of 
breached depleted UF, cylinders. DeVan, J.H. (Martin Marietta 
Energy Systems, Inc., Oak Ridge, TN (US)). Oak Ridge National 
Lab., TN (United States). [1991]. DOE Contract AC05-760R00001. 
From 2. international conference on uranium hexafluoride handling; 
Oak Ridge, TN (United States); 29-31 Oct 1991. In Uranium hex- 
afluoride handling: Proceedings. 295p. Order Number 
DE92005283. Source: OSTI; NTIS; INIS. 

In June 1990, during a three-site inspection of cylinders being 
used for long-term storage of solid depleted UF,, two 14-ton cylin- 
ders at Portsmouth, Ohio, were discovered with holes in the barrel 
section of the cylinders. An investigation team was immediately 
formed to determine the cause of the failures and their impact on 
future storage procedures and to recommend corrective actions. 
Subsequent investigation showed that the failures most probably 
resulted from mechanical damage that occurred at the time that 
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the cylinders had been placed in the storage yard. In both cylin- 
ders evidence pointed to the impact of a lifting lug of an adjacent 
cylinder near the front stiffening ring, where deflection of the cylin- 
der could occur only by tearing the cylinder. The impacts appear to 
have punctured the cylinders and thereby set up corrosion 
processes that greatly extended the openings in the wall and oblit- 
erated the original crack. Fortunately, the reaction products formed 
by this process were relatively protective and prevented any large- 
scale loss of uranium. The main factors that precipitated the 
failures were inadequate spacing between cylinders and deviations 
in the orientations of lifting lugs from their intended horizontal posi- 
tion. After reviewing the causes and effects of the failures, the 
team’s principal recommendation for remedial action concerned im- 
proved cylinder handling and inspection procedures. Design 
modifications and supplementary mechanical tests were also rec- 
ommended to improve the cylinder containment integrity during the 
stacking operation. 


35307 (CONF-9310102-5) Development of site-specific 
earthquake response spectra for eastern US sites. Beavers, 
J.E.; Brock, W.R.; Hunt, R.J.; Shaffer, K.E. Oak Ridge National 
Lab., TN (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
From 4. energy natural phenomena hazards mitigation conference; 
Atlanta, GA (United States); 19-22 Oct 1993. Order Number 
DE93019398. Source: OSTI; NTIS; GPO Dep. 

Site-specific earthquake, uniform-hazard response spectra have 
been defined for the Department of Energy Oak Ridge, Tennessee, 
and Portsmouth, Ohio, sites for use in evaluating existing facilities 
and designing new facilities. The site-specific response spectra 
were defined from probabilistic and deterministic seismic hazard 
studies following the requirements in DOE-STD-1024-92, “Guide- 
lines for Probabilistic Seismic Hazard Curves at DOE Sites.’ For 
these two sites, the results show that site-specific uniform-hazard 
response spectra are slightly higher in the high-frequency range 
and considerably lower in the low-frequency range compared with 
response spectra defined for these sites in the past. 


35308 (DOE/AL/62350-21D) Remedial action plan and site 
design for stabilization of the inactive uranium mill tailings 
sites at Slick Rock, Colorado: Remedial action selection re- 
port, Appendix B. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jul 1993. 9383p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350 ;FC04- 
82AL16257. Order Number DE93041030. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Slick Rock uranium mill tailings sites are located near the 
small town of Slick Rock, in San Miguel County, Colorado. There 
are two designated UMTRA sites at Slick Rock, the Union Carbide 
(UC) site and the North Continent (NC) site. Both sites are adja- 
cent to the Dolores River. The UC site is approximately 1 mile (mi) 
[2 kilometers (km)] downstream of the NC site. Contaminated ma- 
terials cover an estimated 55 acres (ac) [22 hectares (ha)] at the 
UC site and 12 ac (4.9 ha) at the NC site. The sites contain former 
mill building concrete foundations, tailings piles, demolition debris, 
and areas contaminated by windblown and waterborne radioactive 
materials. The total estimated volume of contaminated materials is 
approximately 620, 000 cubic yards (yd*) [470,000 cubic meters 
(m*)]. In addition to the contamination at the two processing site 
areas, four vicinity properties were contaminated. Contamination 
associated with the UC and NC sites has leached into groundwa- 
ter. 


35309 (DOE/AL/62350-21D-Attach.2) Remedial action and 
site design for stabilization of the Inactive uranium mill tail- 
ings sites at Slick Rock, Colorado: Attachment 2, Geology 
report. USDOE Albuquerque Operations Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office; Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Jul 1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350 ;FC04-82AL16257. Order 
Number DE93041031. Source: OSTI; NTIS; INIS; GPO Dep. 
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This report presents geologic considerations that are pertinent to 
the Remedial Action Pian for Slick Rock mill tailings. Topics cov- 
ered include regional geology, site geology, geologic stability, and 
geologic suitability. 


35310 (DOE/AL/62350—21D-Attach.3) Remedial action and 
site design for stabilization of the inactive uranium mill 
tailings sites at Slick Rock, Colorado: Attachment 3, Ground- 
water hydrology report. USDOE Albuquerque Operations Office, 
NM (United States). Uranium Mill Tailings Remedial Action Project 
Office; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jul 1993. 60p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC04-91AL62350 ;FC04- 
82AL16257. Order Number DE93041032. Source: OSTI; NTIS; 
INIS; GPO Dep 

The US Environmental Protection Agency (EPA) has established 
health and environmental protection regulations to correct and pre- 
vent groundwater contamination resulting from processing activities 
at inactive uranium milling sites (EPA, 1987). According to the Ura- 
nium Mill Tailings Radiation Control Act (UMTRCA) of 1978 Public 
Law (PL) 95-604 (PL 95-604), the US Department of Energy 
(DOE) is responsible for assessing the inactive uranium processing 
sites. The DOE has determined that for Slick Rock, this assess- 
ment shall include hydrogeologic site characterization for two 
separate uranium processing sites, the Union Carbide (UC) site 
and the North Continent (NC) site, and for the proposed Burro 
Canyon disposal site 


35311 (DOE/AL/62350—21 D-Attach.3-App.A) Remedial action 
plan and site design for stabilization of the inactive uranium 
mill tailings sites at Slick Rock, Colorado: Appendix A to At- 
tachment 3, Tables. USDOE Albuquerque Operations Office, NM 
(United States). Uranium Mill Tailings Remedial Action Project Of- 
fice; Jacobs Engineering Group, Inc., Albuquerque, NM (United 
States). Jul 1993. 4638p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-91AL62350 ;FC04- 
82AL16257. Order Number DE93041033. Source: OSTI; NTIS; 
GPO Dep. 

This report is a compilation of chemical and radionuclide mea- 
surements made in the environment as part of the Remedial Action 
Plan and Site Design for Stabilization program. 


35312 (DOE/AL/62350—21 D-Attach.3-App.B) Remedial action 
plan and site design for stabilization of the inactive uranium 
mill tailings sites at Slick Rock, Colorado: Appendix B to At- 
tachment 3, Lithologic logs. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office; Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Jul 1993. 257p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350 
;FC04-82AL16257. Order Number DE93041034. Source: OSTI; 
NTIS; GPO Dep. 

This report consists of well logging information gathered during 
work on the Remedial Action Plan and Site Design for Stabilization 
program. 


35313 (DOE/AL/62350—21 D-Attach.3-App.C) Remedial action 
plan and site design for stabilization of the inactive uranium 
mill tailings sites at Slick Rock, Colorado: Appendix C to 
Attachment 3, Calculations. USDOE Albuquerque Operations Of- 
fice, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office; Jacobs Engineering Group, Inc., Albuquerque, NM 
(United States). Jul 1993. 520p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC04-91AL62350 
;FC04-82AL16257. Order Number DE93041035. Source: OSTI; 
NTIS; GPO Dep. 

This report is a compilation of data taken in the ground water hy- 
drology section of the Remedial Action Plan for Slick Rock mill 
tailings. 


35314 (DOE/AL/62350—21D-Attach.4) Remedial action and 
site design for stabilization of the inactive uranium mill 
tallings sites at Slick Rock, Colorado: Attachment 4, Water re- 
sources protection strategy. USDOE Albuquerque Operations 
Office, NM (United States). Uranium Mill Tailings Remedial Action 
Project Office; Jacobs Engineering Group, Inc., Albuquerque, NM 
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(United States). Jul 1993. 25p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-91AL62350 
;FC04-82AL16257. Order Number DE93041036. Source: OSTI; 
NTIS; INIS; GPO Dep. 

To achieve compliance with the proposed US Environmental Pro- 
tection Agency (EPA) groundwater protection standards (Subpart A 
of 40 CFR 192), the US Department of Energy (DOE) proposes to 
apply supplemental standards for Class Ill (limited use) groundwa- 
ter because of low yield [less than 150 gallons per day (gpd) (7 x 
10-% liters per second (L/s))] in the uppermost aquifer (upper 
sandstone unit of the Burro Canyon Formation). Groundwater in 
the uppermost aquifer is not a current or potential source of drink- 
ing water because of the aquifer's low yield. As a result, the 
proposed remedial action will ensure protection of human health 
and the environment. 


35315 (DOE/AL/62350-33D) UMTRA Project Office Records 
Management Plan. USDOE Albuquerque Field Office, NM (United 
States). Uranium Mill Tailings Remedial Action Project Office. Jun 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States), DOE Contract AC04-91AL62350. Order Number 
DE93040745. Source: OSTI; NTIS; GPO Dep. 

The Uranium Mill Tailings Remedial Action (UMTRA) Project 
Office maintains two distinct records handling areas. One of the ar- 
eas is maintained by a Technical Assistance Contractor (TAC), and 
is referred to as the UMTRA Project Document Control Center 
(UPDCC). The UPDCC manages all UMTRA records except those 
dealing with contracts, personnel, budgeting, finance, and any 
other documents which are of a purely administrative nature. The 
second area, the UMTRA Project Administrative Files Collection 
(UPAFC), contains all those records listed above that are not man- 
aged by the UPDCC. This Records Management Plan (RMP) for 
the UPAFC will be the framework for identifying the elements and 
activities that relate to the management and operational aspects in- 
volved in the handling of UPAFC. Guidelines for the program will 
be obtained from US Department of Energy (DOE) Orders. DOE 
Orders implement the guidelines issued by the National Archives 
and Records Administration (NARA), the final authority for records 
management. The RMP will address the life cycle of records, in- 
cluding their creation, maintenance, use, and disposition. 


35316 (DOE/AL/62350—35F-Rev.1) Uranium Mill Tailings 
Remedial Action (UMTRA) Surface Project: Project plan: Revi- 
sion 1. USDOE Albuquerque Field Office, NM (United States). 
Uranium Mill Tailings Remedial Action Project Office. 11 Aug 1993. 
65p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE93040747. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Uranium Mill Tailings Radiation Control Act of 1978 
(UMTRCA) [Public Law (PL) 95-604, 42 United States Code (USC) 
7901], hereinafter referred to as the “Act,” authorizes the US De- 
partment of Energy (DOE) to stabilize and control surface tailings 
and ground water contamination. To fulfill this mission, the DOE 
has established two projects under the Uranium Mill Tailings Reme- 
dial Action (UMTRA) Project Office. The Ground Water Project was 
established in April 1991 as a major project and a separate project 
plan will be prepared for that portion of the mission. This project 
plan covers the UMTRA Surface Project, a major system acquisi- 
tion (MSA). 


35317 (DOE/AL/62350—40PF-Attach.2) Remedial action plan 
and site design for stabilization of the inactive uranium pro- 
cessing site at Naturita, Colorado: Remedial action selection 
report, Attachment 2, Geology report: Preliminary final. US- 
DOE Albuquerque Operations Office, NM (United States). Uranium 
Mill Tailings Remedial Action Project Office; Jacobs Engineering 
Group, Inc., Albuquerque, NM (United States). Aug 1993. 179p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-91AL62350. Order Number DE93041027. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The uranium processing site near Naturita, Colorado, is one of 
24 inactive uranium mill sites designated to be cleaned up by the 
US Department of Energy (DOE) under the Uranium Mill Tailings 
Radiation Control Act of 1978 (UMTRCA), Public Law 95-604. Part 
of the UMTRCA requires that the US Nuclear Regulatory Commis- 
sion (NRC) concur with the DOE’s remedial action plan (RAP) and 





certify that the remedial action conducted at the site complies with 
the standards promulgated by the US Environmental Protection 
Agency (EPA). Included in the RAP is this Remedial Action Selec- 
tion Report (RAS), which serves two purposes. First, it describes 
the activities that are proposed by the DOE to accomplish remedia- 
tion and long-term stabilization and control of the radioactive 
materials at the inactive uranium processing site near Naturita, 
Colorado. Second, this document and the rest of the RAP, upon 
concurrence and execution by the DOE, the state of Colorado, and 
the NRC, become Appendix B of the cooperative agreement be- 
tween the DOE and the State of Colorado. 


35318 (DOE/AL/62350—40PF-Attach.3-4) Remedial action 
plan and site design for stabilization of the inactive uranium 
processing site at Naturita, Colorado: Attachment 3, Ground- 
water hydrology report, Attachment 4, Water resources 
protection strategy: Preliminary final. USDOE Albuquerque Op- 
erations Office, NM (United States). Uranium Mill Tailings Remedial 
Action Project Office; Jacobs Engineering Group, Inc., Albuquerque, 
NM (United States). Aug 1993. 356p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-91AL62350. 
Order Number DE93041028. Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) has established 
health and environmental protection regulations to correct and pre- 
vent groundwater contamination resulting from processing activities 
at inactive uranium milling sites (40 CFR 192). The Uranium Mill 
Tailings Radiation Control Act (UMTRCA) of 1978 designated re- 
sponsibility to the US Department of Energy (DOE) for assessing 
the inactive uranium milling sites. The DOE has determined that 
each assessment shall include information on site characterization, 
a description of the proposed action, and a summary of the water 
resources protection strategy that describes how the proposed ac- 
tion will comply with the EPA groundwater protection standards. To 
achieve compliance with the proposed US Environmental Protec- 
tion Agency (EPA) groundwater protection standards, the US 
Department of Energy (DOE) proposes that supplemental stan- 
dards be applied at the Dry Flats disposal site because of Class Ill 
(limited use) groundwater in the uppermost aquifer (the basal sand- 
stone of the Cretaceous Burro Canyon Formation) based on low 
yield. The proposed remedial action will ensure protection of hu- 
man health and the environment. 


35319 (DOE/AL/62350—-40PF-Attach.3-App.A) Remedial ac- 
tion plan and site design for stabilization of the inactive 
uranium processing site at Naturita, Colorado: Appendix A of 
Attachment 3, Calculations: Preliminary final. USDOE Albu- 
querque Operations Office, NM (United States). Uranium Mill 
Tailings Remedial Action Project Office; Jacobs Engineering Group, 
Inc., Albuquerque, NM (United States). Aug 1993. 302p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-91AL62350. Order Number DE93041029. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report consists primarily of calculations for ground water 
flow and hydraulic conductivity as part of the Remedial Action Plan 
and Site Design for Stabilization program. 


35320 (DOE/AL/62350-47D) Public Participation Plan. Ja- 
cobs Engineering Group, Inc., Albuquerque, NM (United States). 
Jul 1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-91AL62350. Order Number 
DE93040746. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Public Participation Plan is to describe the 
US Department of Energy's (DOE) plan for involving the public in 
the decision-making process for the Uranium Mill Tailings Remedial 
Action (UMTRA) Project. The plan describes how the DOE will 
meet the public participation requirements of the Uranium Mill Tail- 
ings Radiation Control Act (UMTRCA) of 1978, as amended, and 
of the National Environmental Policy Act (NEPA) of 1969. It in- 
cludes the UMTRA Project Office plans for complying with DOE 
Order 5440.1D and for implementing the DOE's Public Participation 
Policy for Environmental Restoration and Waste Management 
(1992) and Public Participation Guidance for Environmental 
Restoration and Waste Management (1993). 
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35321 (DOE/AL/62350-58F) Radiological audit of remedial 
action activities at the processing site, transfer site, and Ch- 
eney disposal site Grand Junction, Colorado: Audit date, 
August 9-11, 1993: Final report. Jacobs Engineering Group, Inc., 
Albuquerque, NM (United States). Aug 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
91AL62350. Order Number DE93040748. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Uranium Mill Tailing Remedial Action (UMTRA) Project's 
Technical Assistance Contractor (TAC) performed a radiological au- 
dit of the Remedial Action Contractor (RAC), MK-Ferguson and 
CWM Federal Environmental Services, Inc., at the processing site, 
transfer site, and Cheney disposal site in Grand Junction, Col- 
orado. Jim Hylko and Bill James of the TAC conducted this audit 
August 9 through 11, 1993. Bob Cornish and Frank Bosiljevec rep- 
resented the US Department of Energy (DOE). This report 
presents one programmatic finding, eleven site-specific observa- 
tions, one good practice, and four programmatic observations. 


35322 (DOE/EH-0334) Environment, safety and Health 
Progress Assessment of the Rocky Flats Plant. USDOE, Wash- 
ington, DC (United States). May 1993. 327p. Sponsored by 
USDOE, Washington, DC (United States). Order Number 
DE93040055. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the result of the US Department of En- 
ergy’s (DOE) Environment, Safety and Health (ES&H) Progress 
Assessment of the DOE Rocky Flats Plant (RFP) in Golden, Col- 
orado. The assessment, which was conducted during the period of 
May 17 through May 28, 1993, included a selective review of the 
ES&H management systems and programs of the responsible DOE 
Headquarters Program Offices (Defense Programs (DP) and Envi- 
ronmental Restoration and Waste Management (EM)), the DOE 
Rocky Flats Office (RFO), and the site contractor, EG&G Rocky 
Flats, Inc. (EG&G). Despite the near constant state of flux under 
which RFP has been required to operate, the Progress Assess- 
ment Team has concluded that significant progress has been made 
in correcting the deficiencies identified in the 1989 Assessment and 
in responding responsibly to regulations, and DOE directives and 
guidance that have been issued since that time. The Team con- 
cluded that the improvements have been concentrated in the 
activities associated with plutonium facilities and in regulatory 
driven programs. Much remains to be done with respect to imple- 
menting on a sitewide basis those management systems that 
anchor an organization’s pursuit of continuous ES&H improvement. 
Furthermore the Team concluded that the pace of improvement 
has been constrained by a combination of factors that have limited 
the site's ability to manage change in the pursuit of sitewide ES&H 
excellence. 


35323 (DOE/EM-0001) Annual status report on the Ura- 
nium Mill Tailings Remedial Action Program. USDOE Office of 
Environmental Restoration and Waste Management, Washington, 
DC (United States). Dec 1992. 60p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-91AL62350. Order 
Number DE93040728. Source: OSTI; NTIS; INIS; GPO Dep. 

This fourteenth annual status report for the Uranium Mill Tailings 
Remedial Action (UMTRA) Project Office summarizes activities of 
the Uranium Mill Tailings Remedial Action Surface (UMTRA- 
Surface) and Uranium Mill Tailings Remedial Action Groundwater 
(UMTRA-Groundwater) Projects undertaken during fiscal year (FY) 
1992 by the US Department of Energy (DOE) and other agencies. 
Project goals for FY 1993 are also presented. An annual report of 
this type was a statutory requirement through January 1, 1986, 
pursuant to the Uranium Mill Tailings Radiation Control Act 
(UMTRCA) of 1978, Public Law (PL) 95-604. The DOE will con- 
tinue to submit annual reports to DOE-Headquarters, the states, 
tribes, and local representatives through Project completion in or- 
der to inform the public of the yearly Project status. The purpose of 
the remedial action is to stabilize and control the tailings and other 
residual radioactive material (RRM) located on the inactive uranium 
processing sites in a safe and environmentally sound manner, and 
to minimize or eliminate potential health hazards. Commercial and 
residential properties near designated processing sites that are con- 
taminated with material from the sites, herein referred to as “vicinity 
properties (VP),” are also eligible for remedial action. Included in 
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the UMTRA Project are 24 inactive uranium processing sites and 
associated VPs located in 10 states, and the VPs associated with 
the Edgemont, South Dakota, uranium mill currently owned by the 
Tennessee Valley Authority (TVA) (Figure A.1, Appendix A). 


35324 (DOE/FTR-93016338) Participation in the Interna- 
tional School of Innovative Technologies for cleaning the 
environment held its “innovative Technologies for Cleaning 
the Environment: Air, Water and Soil” in Erice, Italy: Foreign 
report, April 20—-—May 10, 1992. Hagood, M.C. Westinghouse Han- 
ford Co., Richland, WA (United States). 29 May 1992. 19p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. Order Number DE93016338. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the trip was to (1) present an invited paper on 
the combining of accelerated cleanup with innovative technology 
demonstrations at DOE's Hanford Site and (2) participate in the 
course through listening to other presentations and participating in 
discussions. The International School of Innovative Technologies 
for Cleaning the Environment held its “Innovative Technologies for 
Cleaning the Environment: Air, Water and Soil” in Erice, Italy. Pre- 
sentations on various environmental contamination case studies 
were given on Western and Eastern Europe, the United States, 
and the Commonwealth of Independent States (CIS) of the former 
Soviet Union. Several innovative technologies for cleanup were 
also discussed, including EPA and DOE forums for disseminating 
information on innovative technologies throughout the world. Cer- 
tain DOE talks emphasized viewing environmental cleanup as an 
opportunity to “spinoff” technologies. Another recurring topic of the 
course was the question of validity of risk assessments. 


35325 (DOE/RL-92-17) 200 North Aggregate Area source 


AAMS report. USDOE Richland Operations Office, WA (United 
States). Jun 1993. 445p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93019487. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report presents the results of an aggregate area manage- 


ment study (AAMS) for the 200 North Aggregate Area in the 200 
Areas of the US Department of Energy (DOE) Hanford Site in 
Washington State. This scoping level study provides the basis for 
initiating Remedial Investigation/Feasibility Study (RI/FS) activities 
under the Comprehensive Environmental Response, Compensa- 
tion, and Liability Act of 1980 (CERCLA) or Resource Conservation 
and Recovery Act (RCRA) Facility Investigations (RFI) and Correc- 
tive Measures Studies (CMS) under RCRA. This report also 
integrates select RCRA treatment, storage, or disposal (TSD) 
closure activities with CERCLA and RCRA past practice investiga- 
tions. 


35326 (DOE/RL-92-70-Vol.2) Phase 1 remedial investiga- 
tion report for 200-BP-1 operable unit: Volume 2. USDOE 
Richland Operations Office, WA (United States). Sep 1993. 1128p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE94000789. Source: OSTI; NTIS; INIS; GPO Dep. 
Volume two contains appendices for the following: crib soil sam- 


ple reference table; crib soil analytical data; and crib soil quality 
control data. 


35327 (DOE/RL—93-04-Rev.1) 100 Area excavation treatabil- 
ity test plan: Revision 1. USDOE Richland Field Office, WA 
(United States). Aug 1993. 65p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-87RL10930. Order 
Number DE93040410. Source: OSTI; NTIS; INIS; GPO Dep. 

This test plan documents the requirements for a treatability study 
on field radionuclide analysis and dust control techniques. These 
systems will be used during remedial actions involving excavation. 
The data from this treatability study will be used to support the fea- 
sibility study (FS) process. Excavation is one of the high-priority, 
near-term, treatability study needs identified in the program plan 
(DOE-RL 1992f). Excavation of contaminated soils and buried solid 
wastes is included in several of the alternatives identified in the 100 
Area FS. Although a common activity, excavation has only been 
used occasionally at the Hanford Site for waste removal applica- 
tions. The most recent applications are excavation of the 618-9 
burial ground and partial remediation of the 316-5 process trenches 
(DOE-RL 1992a, 1992b). Both projects included excavation of soil 
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and dust control (using water sprays). Excavation is a well- 
developed technology and equipment is readily available; however, 
certain aspects of the excavation process require testing before 
use in full-scale operations. These include the following: Measure- 
ment and control of excavation-generated dust and airborne 
contamination; verification of field analytical system capabilities; 
demonstration of soil removal techniques specific to the 100 Area 
waste site types and configurations. The execution of this treatabil- 
ity test may produce up to 500 yd3 of contaminated soil, which will 
be used for future treatability tests. These tests may include soil 
washing with vitrification of the soil washing residuals. Other tests 
will be conducted if soil washing is not a viable alternative. 


35328 (DOE/RL-93-25) Sodium Dichromate Barrel Landfill 
expedited response action proposal. USDOE Richland Field Of- 
fice, WA (United States). Sep 1993. 38p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE93041098. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The US Environmental Protection Agency (EPA) and Washington 
State Department of Ecology (Ecology) recommended that the US 
Department of Energy (DOE) prepare an expedited response ac- 
tion (ERA) for the Sodium Dichromate Barrel Landfill. The Sodium 
Dichromate Barrel Disposal Site was used in 1945 for disposal of 
crushed barrels. The site location is the sole waste site within the 
100-IU-4 Operable Unit. The Waste Information Data System 
(WIDS 1992) assumes that the crushed barrels contained 1% resid- 
ual sodium dichromate at burial time and that only buried crushed 
barrels are at the site. Burial depth is shallow since visual inspec- 
tion finds numerous barrel debris on the surface. A non-time-critical 
ERA proposal includes preparation of an engineering evaluation 
and cost analysis (EE/CA) section. The EE/CA is a rapid, focused 
evaluation of available technologies using specific screening fac- 
tors to assess feasibility, appropriateness, and cost. The ERA goal 
is to reduce the potential for any contaminant migration from the 
landfill to the soil column, groundwater, and Columbia River. Since 
the landfill is the only waste site within the operable unit, the ERA 
will present a final remediation of the 100-iU-4 operable unit. 


35329 (DOE/RL—93-63) Russian: United States Environ- 
mental Restoration Workshop. USDOE Richland Operations 
Office, WA (United States). Aug 1993. 59p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93019579. Source: OSTI; NTIS; GPO Dep. 

The Russian - United States Environmental Restoration Work- 
shop, held in Washington, D.C., and Richland, Washington, from 
April 5 through 18, 1993, was the first extended collaborative infor- 
mation exchange between the US Department of Energy (DOE) 
and Russian scientists at the site level. In addition to the Russian 
scientists, workshop participants included scientists and staff from 
DOE, Pacific Northwest Laboratory (PNL), Westinghouse Hanford 
Company (WHC), the US Environmental Training Institute (USETI), 
universities, and the private sector. The first week (April 5 through 
10) of the workshop took place in Washington, D.C., where the 
Russian and US participants were presented with a US perspective 
on environmental restoration and remediation issues from repre- 
sentatives in DOE and the US Environmental Protection Agency 
(EPA). The second week (April 11 through 18) occurred in Rich- 
land, Washington, where the participants were presented with 
site-specific environmental restoration and remediation issues re- 
lated to Hanford Site cleanup. This report is a compilation of the 
presentations, discussions, and experiences shared during the sec- 
ond week of the workshop in Richland, Washington. 


35330 (DOE/S—00097P-Vol.3) US Department of Energy En- 
vironmental Restoration and Waste Management Five-Year 
Plan, Fiscal years 1994-1998: Volume 3, Public concems. 
USDOE, Washington, DC (United States). Aug 1993. 127p. Spon- 
sored by USDOE, Washington, DC (United States). Order Number 
DE93040660. Source: OSTI; NTIS; GPO Dep. 

This document is the third and final volume of the Department of 
Energy (DOE) Environmental Restoration and Waste Management 
Five-Year Plan for Fiscal Years (FY) 1994-1998. The Five-Year 
Plan is the primary planning document for DOE environmental 
restoration and waste management activities. This document 
reflects increased stakeholder involvement and the continuing dia- 
logue between DOE and those who are interested in, and affected 





by, the activities of the Office of Environmental Restoration and 
Waste Management (EM). It is designed to respond to public con- 
cerns regarding Volumes | and II of the preliminary Five-Year Plan. 


35331 (EMO-SA-5004) Radioactive waste disposal sites: 
Two successful closures at Tinker Air Force Base. McKenzie, 
G.; Mohatt, J.V.; Kowall, S.J.; Jarvis, M.F. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. (CONF-9306240-1: Mixed waste management 
meeting, Seattle, WA (United States), 2-3 Jun 1993). Order Num- 
ber DE93018877. Source: OSTI; NTIS; INIS; GPO Dep. 

This article describes remediation and closure of two radioactive 
waste disposal sites at Tinker Air Force Base, Oklahoma, making 
them exemption regulatory control. The approach consisted of 
careful exhumation and assessment of soils in sites expected to be 
contaminated based on historical documentation, word of mouth, 
and geophysical surveys; removal of buried objects that had 
gamma radiation exposure levels above background; and confirma- 
tion that the soil containing residual radium-226 was below an 
activity level equal to no more than a 10 mrem/yr annual dose 
equivalent. In addition, 4464 kg of chemically contaminated exca- 
vated soils were removed for disposal. After remediation, the sites 
met standards for unrestricted use. These sites were two of the 
first three Air Force radioactive disposal sites to be closed and 
were the first to be closed under Draft NUREG/CR-5512. 


35332 (EMO-SA-5011) Harnessing federal environmental 
expertise and focusing it on streamlining characterization and 
remediation at DOE’s Hanford Site. Erickson, J.K. (USDOE Rich- 
land Field Office, WA (United States)); Kane, D.A.; McGarry, T.A. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-93031 12-2: American Defense 
Preparedness Associates symposium on the environment, Albu- 
querque, NM (United States), 23-25 Mar 1993). Order Number 
DE93018783. Source: OSTI; NTIS; INIS; GPO Dep. 

At the US Department of Energy, Richland Field Office (DOE- 
RL) Hanford Site, environmental restoration is conducted under a 
Tri-Party Federal Facility Agreement between DOE-RL, the Envi- 
ronmental Protection Agency (EPA) and the Washington State 
Department of Ecology (Ecology). One result of a dispute resolu- 
tion was the requirement to conduct an independent review of the 
policies, procedures, processes, and work practices associated 
with remedial investigation/feasibility study (RI/FS) activity at Han- 
ford with a goal of reducing it to 30 months. Sixteen experienced 
and respected federal Environmental Restoration ProgranvProject 
Managers were brought to Hanford for a two-week intensive review 
of the program. This paper outlines the reasons for this tactic, the 
mechanics of funding the process, and the benefits of this unique 
approach. 


35333 (IAEA-TECDOC~711) Use of probabilistic safety 
assessment for nuclear installations with large inventory of ra- 
dioactive material: Report of a technical committee meeting 
held in Vienna 7-11 September 1992. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. 166p. (CONF-9209403-: 
Technical committee meeting on the use of probabilistic safety 
assessment for nuclear installations with large inventory of radioac- 
tive material, Vienna (Austria), 7-11 Sep 1992). Order Number 
DE94600688. Source: OSTI; NTIS (US Sales Only); INIS. 

Experts from several countries, including most of the countries 
with major nuclear fuel reprocessing programmes, presented their 
work and related experience in the area of probabilistic safety as- 
sessment (PSA) for non-reactor nuclear facilities. The report 
drafted during the meeting focuses on the following topics: review 
of experience from PSAs for different types of facilities; develop- 
ment of a structured framework for conducting PSAs _ for 
non-reactor nuclear facilities; recommendations regarding the en- 
hancement of information exchange on related matters among 
Member States; recommendations on areas which need further de- 
velopment and support. 9 papers were presented. A separate 
abstract was prepared for each of them. Refs, figs and tabs. 


35334 (LA-12572-ENV) Environmental surveillance at Los 
Alamos during 1991: Environmental protection group. Dewart, 
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J.; Kohen, K.L. (comps.). Los Alamos National Lab., NM (United 
States). Aug 1993. 363p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93019549. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the environmental surveillance program 
conducted by Los Alamos National Laboratory during 1991. Rou- 
tine monitoring for radiation and for radioactive and chemical 
materials is conducted on the Laboratory site as well as in the 
surrounding region. Monitoring results are used to determine com- 
pliance with appropriate standards and to permit early identification 
of potentially undesirable trends. Results and interpretation of data 
for 1991 cover external penetrating radiation; quantities of airborne 
emissions and effluents; concentrations of chemicals and radionu- 
clides in ambient air, surface waters and groundwaters, municipal 
water supply, soils and sediments, and foodstuffs; and environmen- 
tal compliance. Comparisons with appropriate standards, 
regulations, and background levels provide the basis for concluding 
that environmental effects from Laboratory operations are small 
and do not pose a threat to the public, Laboratory employees, or 
the environment. 


35335 (LA-UR-90-3796) In-place testing summary (1989). 
Ortiz, J.P. Los Alamos National Lab., NM (United States). [1989]. 
20p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93040388. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Periodic evaluation of an air-cleaning system is necessary in or- 
der to establish a record of its current operating condition. These 
evaluations along with Health Physics air sampling determine 
whether air-cleaning integrity is being maintained. The in-place test 
is conducted in most instances without disrupting plant operations, 
and only if the systems failed the test would it become necessary 
to shut down. Testing is conducted on single and multi-stage filter 
systems and other filtration devices using optical particle counters 
The testing procedure requires that the filter system be challenged 
with a test aerosol having a heterodisperse size distribution in the 
submicrometer diameter range, 0.1 to 1.0 micrometer. This type of 
testing is not to be confused with tests performed by the Quality 
Assurance Testing Stations, whose purpose is directed at filter effi- 
ciency. In-place testing of adsorber systems is required for several 
reasons: (1) chemical poisoning of the adsorbers by organic va- 
pors; (2) settling of the charcoal in the bed due to vibration; and 
(3) installation defects. There are two methods of in-place testing 
of adsorber systems. The first method uses a fluorocarbon (Freon 
11 gas), the second method uses a radioactive gas (lodine or 
Methy! lodide). At Los Alamos, we use the Freon 11 method. This 
report presents the results of the 1989 tests, including the methods 
and procedures used in the testing and calibration of the particle 
counters and aerosol diluter systems. 


35336 (LA-UR-91-3101) In-place testing summary - 1990. 
Ortiz, J.P. Los Alamos National Lab., NM (United States). 
May 1990. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040389. Source: OSTI; NTIS; INIS; GPO Dep. 

This is one of several reports concerning an on-going in-place 
testing program of high efficiency filtration and chemical adsorber 
systems and portable filtered exhausters at the Los Alamos Na- 
tional Laboratory. This testing is in support of the Laboratory's 
airborne waste management programs and asbestos abatement 
programs. Periodic in-place testing, along with health physics air 
sampling will determine whether the air cleaning systems are main- 
taining acceptable air-cleaning levels. These periodic evaluations 
help ensure that the plant and surrounding environment are free of 
any significant radioactive particulates, based on current EPA envi- 
ronmental levels and chemical airborne hazards from processing 
effluents. This report will provide an overview of system perfor- 
mance, testing methods and procedures. 


35337 (NUREG/CP-0130-Vol.1, pp. 4-17) Global change and 
the practice for airborne waste treatment. Goossens, W.R.A. 
(VITO, Boeretang (BE)); Rensbergen, J.B.H.F. van. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
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Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The treatment of gaseous effluents at nuclear facilities relies in 
general on the application of the multiple confinement concept. Ini- 
tially, the construction of these confinements were designed to 
protect the health of the operators. Later, gas treatment installa- 
tions were put at the exit of each confinement to limit the radiation 
doses to man on-site and in the environment. The nearest environ- 
ment has been considered to be the most highly exposed 
individual at the fence of the nuclear facility. Afterwards, process 
analysis and system assessment of the gas treatment installations 
were combined with health physics considerations on regional and 
global population to assess costs of release control measures and 
costs of health detriment as a function of radiation exposure of jus- 
tified practices. These cost-benefit evaluations evolved in the 
ALARA-principle (As Low As is Reasonably Achievable) meaning 
that technical efforts are optimized to the point that the industrial 
impact on the environment is as low as reasonable achievable un- 
der normal and accidental operating conditions within economic 
and health criteria. In any case, mankind has to be well enough 
protected according to ICRP recommendations. In this paper, the 
actual practice of airborne waste treatment in the nuclear fuel cycle 
applying multiple confinement and ALARA principles will be de- 
scribed. This practice will be confronted with the issue of global 
climate change starting from the source-terms for the principal air- 
borne radionuclides. In particular the author considers the impact 
of the average global density of Kr-85, on the ionization of atmo- 
spheric gases, the impact on atmospheric chemistry, and the 
impact these effects can have on the environment. 


35338 (NUREG/CP-0130-Vol.1, pp. 191-204) Chronic inhala- 


tion studies of man-made vitreous fibers. Hesterberg, T.W. 
(Schuller International, Inc., Littleton, CO (US)); Miller, W.C.; An- 


derson, R. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

inhalation studies were conducted to determine the chronic 
biological effects in rodents of respirable fractions of several man- 
made vitreous fibers (MMVFs) having compositions representative 
of commercial insulation products. Rats were exposed nose-only, 
six hrs/day, five days/week, for 24 months to several concentra- 
tions (3 to 30 mg/m*) of refractory ceramic fiber (RCF) or fibrous 
glass (FG). Positive control rats were exposed to chrysotile as- 
bestos (10 mg/m), and negative controls to filtered air. At three to 
six-month intervals, interim sacrifices took place to monitor pro- 
gression of pulmonary changes and to analyze lung fiber burden. 
Lung fibrosis was evident within three months of initial exposure to 
chrysotile asbestos and within six months of exposure to 30 mg/m® 
RCF. The highest exposure level of RCF and asbestos also in- 
duced an elevation in lung tumors and pleural mesotheliomas by 
the end of the study. A single mesothelioma was observed in ani- 
mals exposed to 9 mg/m® of RCF. 


35339 (NUREG/CP-0130-Vol.1, pp. 299-309) Performance 
characterization of a new cam system. Koskelo, M.J. (Canberra 
Industries, Meriden, CT (US)); Rodgers, J.C.; Nelson, D.C.; McFar- 
land, A.R.; Ortiz, C.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
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Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuciear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Continuous Air Monitors (CAMs) are used in nuclear facilities to 
detect airborne alpha-emitting transuranic radionuclides in work ar- 
eas, stacks and ducts. The first commercial version of the original 
Los Alamos/Texas A&M design has now been tested for its perfor- 
mance. The penetration of inhalable-size particles onto the CAM 
filter is better than 80%, with excellent uniformity of sample. With 
the patented diffusion screen in place, the reduction of freshly 
formed radon decay products is 99%. With or without the diffusion 
screen in place, the new background compensation algorithm 
shows reliable detection and alarm capabilities in environments 
with freshly formed as well as aged radon progeny. 


35340 (NUREG/CP-0130-Vol.1, pp. 310-323) Aersol particle 
losses in sampling systems. Fan, BJ. (Texas A&M Univ., 
College Station (US)); Wong, F.S.; Ortiz, C.A.; Anand, N.K.; Me- 
Farland, A.R. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

When aerosols are sampled from stacks and ducts, it is usually 
necessary to transport them from the point of sampling to a loca- 
tion of collection or analysis. Losses of aerosol particles can occur 
in the inlet region of the probe, in straight horizontal and vertical 
tubes and in elbows. For probes in laminary flow, the Saffman lift 
force can cause substantial losses of particles in a short inlet re- 
gion. An empirical model has been developed to predict probe inlet 
losses, which are often on the order of 40% for 10 wm AED parti- 
cles. A user-friendly PC computer code, DEPOSITION, has been 
setup to model losses in transport systems. Experiments have 
been conducted to compare the actual aerosol particle losses in 
transport systems with those predicted by the DEPOSITION code. 


35341 (NUREG/CP-0130-Vol.1, pp. 374-392) Post-accident 
air leakage analysis in a nuclear facility via T-method airflow 
simulation. Farajian, T. (Fluor Daniel Inc., Irvine, CA (US)); Gre- 
wal, G.; Tsal, R.J. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Har- 
vard Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; 
USDOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823-—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

This paper explains application of the T-method for calculating 
air leakages and pressure differentials in a nuclear facility following 
a Design Basis Accident (DBA). The nuclear facility ventilation sys- 
tems are designed to maintain confinement of airborne radioactive 
material during normal operation and after a DBA. The confinement 
is achieved by maintaining the negative pressure below the outside 
atmospheric pressure. The ventilation exhaust capacity, required to 
maintain negative pressures in the facility during normal operation, 
is estimated using building components leakage data. However, 
following a DBA, the ventilation system equipment, ductwork, 
shielding windows, doors, etc. may be damaged and create new 
leakage paths. The system designer needs to know the exhaust 





airflow capacity required to maintain radioactive material confine- 
ment in the facility following a DBA. The T-method is a new 
computational tool for hydraulic networks optimization and simula- 
tion. Simple numerical computation in conjunction with airflows, 
pressures, and fan characteristics simulation for a complicated 
tree-network makes this method an efficient tool for studying air 
leakage flows and pressure in a facility following a DBA. 


35342 (ORNL-6752) Health and Safety Research Division 
progress report for the period October 1, 1991-March 31, 
1993. Berven, B.A. Oak Ridge National Lab., TN (United States). 
Sep 1993. 190p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94001015. Source: OSTI; NTIS; INIS; GPO Dep. 

This is a progress report from the Health and Safety Research 
Division of Oak Ridge National Laboratory. Information is 
presented in the following sections: Assessment Technology, Bio- 
logical and Radiation Physics, Chemical Physics, Biomedical and 
Environmental Information Analysis, Risk Analysis, Center for Risk 
Management, Associate Laboratories for Excellence in Radiation 
Technology (ALERT), and Contributions to National and Lead Lab- 
oratory Programs and Assignments—Environmental Restoration. 


35343 (ORNL/ER-148) Guidance document for the prepa- 
ration of waste management plans for the Environmental 
Restoration Program at Oak Ridge National Laboratory: Envi- 
ronmental Restoration Program. Clark, C. Jr. Oak Ridge National 
Lab., TN (United States). Jul 1993. 98p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93019602. Source: OSTI; NTIS; INIS; GPO Dep. 

A project waste management (WM) plan is required for all Oak 
Ridge National Laboratory (ORNL) Environmental Restoration (ER) 
Program remedial investigation, decommission and decontamina- 
tion (D&D), and remedial action (RA) activities. The project WM 
plan describes the strategy for handling, packaging, treating, trans- 
porting, characterizing, storing, and/or disposing of waste produced 
as part of ORNL ER Program activities. The project WM pian also 


contains a strategy for ensuring worker and environmental protec- 
tion during WM activities. 


35344 (ORNL/TM-12417) Function analysis of the single- 
shell Tank Waste Retrieval Manipulator System: Environmental 
Restoration and Waste Management Program. Draper, J.V. Oak 
Ridge National Lab., TN (United States). Aug 1993. 27p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93040592. Source: OSTI; 
NTIS; GPO Dep. 

This document lists the functions likely to be performed by each 
proposed component of the Tank Waste Retrieval Manipulator Sys- 
tem (TWRMS) and the user functions that must be performed to 
operate each component. While the information contained in this 
document is tentative because the systems are still evolving, it 
provides a foundation for task analysis and control room design ef- 
forts. These efforts will support the design of a test-bed control 
room in the near future and an operational control room later. The 
information in this document is based on specifications published 
for the TWRMS. 


35345 (PNL-SA-22904) Pacific Northwest Laboratory tasks 
supporting the Office of Technology Development national 
program. Slate, S.C. Pacific Northwest Lab., Richland, WA (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93040667. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this document is to provide a concise summary 
of the Pacific Northwest Laboratory’s (PNL) tasks being conducted 
for the Department of Energy’s (DOE) Office of Technology Devel- 
opment (OTD). The summaries are useful to principal investigators 
who want to link their work to others doing similar work, to staff in 
DOE operating programs who are looking for better solutions to 
current problems, and to private industry which may be interested 
in teaming with PNL to commercialize the technology. The tasks 
are organized within Hanford’s overall Work Breakdown Structure 
(WBS), which is a hierarchical organization of the Hanford mission 
into subordinate missions. The technology development tasks are 
all in WBS 3.2. The first subordinate steps under WBS 3.2 are 
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general categories of technology development, such as Soils and 
Groundwater Cleanup. The next level is the Integrated Program 
(IP) and Integrated Demonstration (ID) level. An IP is a centrally 
managed series of projects which explore and develop a particular 
technology, such as characterization, for application to a wide 
spectrum of problems. An ID brings multiple technology systems to 
bear on an actual problem; for example, a carbon tetrachloride 
plume migrating through the soil is being remediated with biological 
agents, heating the soil, and destruction of the contamination in 
vapor removed from the soil. IDs and IPs are identified by an al- 
phanumeric code: GSO2 is the second ID under Groundwater and 
Soils Cleanup. The final step in the breakout is the Technical Task 
Plan (TTP). These are individual tasks which support the ID/IP. 
They are identified by a six-digit number in the format 3211-01. 
The WBS structure for Technology Development down to the ID/IP 
level is shown. 


35346 (POEF/ER-4542) Environmental Restoration Site- 
Specific Plan for the Portsmouth Gaseous Diffusion Plant, FY 
93. Oak Ridge National Lab., TN (United States); Paducah 
Gaseous Diffusion Plant, KY (United States); Portsmouth Gaseous 
Diffusion Plant, OH (United States). 15 Jan 1993. 70p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
76OR00001 ;AC05-840R21400. Order Number DE94000600. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this Site-Specific Plan (SSP) is to describe past, 
present, and future activities undertaken to implement Environmen- 
tal Restoration and Waste Management goals at the Portsmouth 
Gaseous Diffusion Plant (PORTS). The SSP is presented in 
sections emphasizing Environmental Restoration description of ac- 
tivities, resources, and milestones. 


35347 (UCRL-21174) Site Safety Plan for Lawrence Liver- 
more National Laboratory CERCLA investigations. Bainer, R.; 
Duarte, J. Lawrence Livermore National Lab., CA (United States). 
Jul 1993. 169p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040493. Source: OSTI; NTIS; GPO Dep. 

The safety policy of LLNL is to take every reasonable precaution 
in the performance of work to protect the environment and the 
health and safety of employees and the public, and to prevent 
property damage. With respect to hazardous agents, this protection 
is provided by limiting human exposures, releases to the environ- 
ment, and contamination of property to levels that are as low as 
reasonably achievable (ALARA). It is the intent of this Plan to sup- 
ply the broad outline for completing environmental investigations 
within ALARA guidelines. It may not be possible to determine ac- 
tual working conditions in advance of the work; therefore, planning 
must allow the opportunity to provide a range of protection based 
upon actual working conditions. Requirements will be the least re- 
strictive possible for a given set of circumstances, such that work 
can be completed in an efficient and timely fashion. Due to the 
relatively large size of the LLNL Site and the different types of ac- 
tivities underway, site-specific Operational Safety Procedures 
(OSPs) will be prepared to supplement activities not covered by 
this Plan. These site-specific OSPs provide the detailed information 
for each specific activity and act as an addendum to this Plan, 
which provides the general plan for LLNL Main Site operation. 


35348 (WHC-EP-0597) Status report for the Small-Tube 
Lysimeter Facility; Fiscal year 1992. Sackschewsky, M.R. (West- 
inghouse Hanford Co., Richland, WA (United States)); Kemp, C.J.; 
Cadwell, L.L. Westinghouse Hanford Co., Richland, WA (United 
States); Pacific Northwest Lab., Richland, WA (United States). Jul 
1993. 79p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO06-87RL10930. Order Number 
DE93040391. Source: OSTI; NTIS; INIS; GPO Dep. 
Westinghouse Hanford Company and Pacific Northwest Labora- 
tory are jointly developing earthen protective barriers for the 
near-surface disposal of radioactive and hazardous waste at the 
Hanford Site. The proposed barrier design consists of a blanket of 
fine-textured soil overlying a sequence of layers, varying from sand 
to basalt riprap. The experiments conducted at the Small-Tube 
Lysimeter Facility (STLF) were designed to measure the influence 
of erosion-control practices and alternate barrier layer configura- 
tions on water movement within the barrier, and extraction of water 


ERA Vol. 18, No. 12 111 





05 NUCLEAR FUELS 
0540 Health and Safety 


from the barrier. This report describes the results of data collected 
during the period from September 1988 through May 1992 at the 
STLF. Four concurrent experiments are being performed at this fa- 
cility, each of these experiments are designed to test different 
components of the proposed barrier. The experiments are as fol- 
lows. 


35349 (WHC-MR-0420) Vadose Zone Modeling Workshop 
proceedings, March 29-30, 1993. Khaleel, R. Westinghouse 
Hanford Co., Richland, WA (United States). Aug 1993. 295p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. Order Number DE93040395. Source: OSTI; 
NTIS; INIS; GPO Dep. 

At the Hanford Site, the record of decision for remediation of 
CERCLA sites is largely based on results of the baseline risk and 
performance assessment of the remedial action alternatives. These 
assessments require the ability to predict the fate and transport of 
contaminants along appropriate exposure pathways which, in case 
of the Hanford Site, includes the migration of contaminants through 
the vadose zone to the water table. Listed below are some of the 
requirements, as prescribed by the regulators, relative to CERCLA 
risk and performance assessment at Hanford. A workshop was or- 
ganized by the Environmental Risk and Performance Assessment 
Group, Westinghouse Hanford Company on March 29-30, 1993 at 
the Richland Best Western Tower Inn. During the workshop, an as- 
sessment was made of the need for and scope of various tasks 
being conducted or planned as part of the Hanford Site waste iso- 
lation performance assessment/risk assessment activities. Three 
external, nationally-recognized experts served as part of a review 
panel for the workshop: (a) Professor Lynn Gelhar of MIT; (b) Pro- 
fessor Peter Wierenga of University of Arizona; and (c) Dr. Rien 
van Genuchten of US Salinity Laboratory, Riverside, California. The 
technical experts provided their perspectives on the current state- 
of-the-art in vadose zone flow and transport modeling. In addition, 
the technical experts provided an outside independent assessment 
of the work being performed or planned in support of various activi- 
ties identified in TPA Milestone M-29-02. This document includes 
the following: Recommendations from the three peer reviewers; ar- 
eas of expertise of the three peer reviewers; workshop agenda; 
copies of viewgraphs (where available) from presenters at the 
workshop; workshop minutes; and list of workshop attendees. 


35350 (WHC-SD-EN-TI-120) Feasibility of the Shallow High 
Resolution Seismic Reflection Technique for Use at the Han- 
ford Site. Narbutovskih, S.M. Westinghouse Hanford Co., Richland, 
WA (United States). 30 Jul 1993. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-87RL10930. 
Order Number DE93018747. Source: OSTI; NTIS; INIS; GPO Dep. 

Data obtained during site characterization should be useful to as- 
sess the need for remediation, to evaluate and design effective 
remedial plans, and to allow long-term monitoring to discern 
remediation effectiveness. A valuable environmental tool that incor- 
porates this data is a model that describes groundwater and 
vadose zone flow and transport characteristics. Data on geology 
and hydrology combined with information on contaminant sources 
are incorporated into these conceptual models that delineate the 
relative significance of the various fluid migration pathways. 
Downstream these same models also support risk assessment, re- 
mediation design, and long-term assessment of remediation 
effectiveness. Consequently, the building of coherent, accurate va- 
dose zone and groundwater models is fundamental to a successful 
remediation. Among the important requirements for these models is 
accurate knowledge of flow domain boundaries and soil character- 
istics. At the Hanford Site, this knowledge is obtained primarily 
from borehole data, which provides information only at a point. In 
the high energy flood and fluvial deposits found at the Hanford 
Site, it can, at times, be difficult to correlate lithologic horizons 
between boreholes. Where there is no borehole control, our under- 
standing of the geometry of hydrogeologic boundaries and thus of 
fluid migration paths is limited. Surface geophysical techniques are 
generally used to provide a measure of geologic control between 
boreholes. In particular, the seismic reflection method has the 
potential to provide the greatest resolution of the subsurface hydro- 
geology between and beyond boreholes. 
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35351 (WINCO-1135) Advanced concepts report on the 
detection of xenon with a miniature whole air sampler capable 
of extended operating times. Motes, B.G.; McManus, G.J.; Bird, 
S.K.; Fernandez, S.J. Westinghouse Idaho Nuclear Co., Inc., Idaho 
Falls, ID (United States). Jul 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-841D12435. 
Order Number DE94000715. Source: OSTI; NTIS; GPO Dep. 
Many monitoring activities require the collection of whole air 
samples over an extended time interval without loss or concentra- 
tion of any atmospheric constituents. Described is the development 
and laboratory testing of a whole air sampler capable of collecting 
a 100 liter sample over a period of 0.63 days. The sampler has an 
empty weight of 7.79 kg and an overall size of 20.8-cm x 20.8-cm 
x 66.1-cm. The conceptual design for the development of smaller, 
higher-performance whole air samplers is also reported. 


35352 (WSRC-MS—93-064-Rev.2) Environmental restoration 
and decontamination & decommissioning safety documenta- 
tion: Revision 2. Hansen, J.L. (Westinghouse Savannah River 
Co., Aiken, SC (United States)); Frauenholz, L.H.; Kerr, N.R. West- 
inghouse Savannah River Co., Aiken, SC (United States). 18 May 
1993. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-9307117-1- 
Rev.2: Westinghouse M&O subcommittee meeting, Seattle, WA 
(United States), 20-21 Jul 1993). Order Number DE93018185. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This document presents recommendations of a working group 
designated by the Environmental Restoration and Remediation 
(ER) and Decontamination and Decommissioning (D&D) subcom- 
mittees of the Westinghouse M&O (Management and Operation) 
Nuclear Facility Safety Committee. A commonalty of approach to 
safety documentation specific to ER and D&D activities was devel- 
oped and is summarized below. Allowance for interpretative 
tolerance and documentation flexibility appropriate to the activity, 
graded for hazard category, duration, and complexity, was a pri- 
mary consideration in development of this guidance. 


35353 (WSRC-MS—93-193) Site-wide seismic risk model for 
Savannah River Site nuclear facilities. Eide, S.A. (Los Alamos 
Technica! Associates, Inc., Idaho Falls, ID (United States)); Shay, 
R.S.; Durant, W.S. Westinghouse Savannah River Co., Aiken, SC 
(United States). 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States) DOE Contract AC09-89SR18035. (CONF- 
9303221-1: Probabilistic safety assessment and management 
(PSAM) conference, San Diego, CA (United States), 20-24 Mar 
1993). Order Number DE93040907. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The 200,000 acre Savannah River Site (SRS) has nearly 30 
nuclear facilities spread throughout the site. The safety of each fa- 
cility has been established in facility-specific safety analysis reports 
(SARs). Each SAR contains an analysis of risk from seismic 
events to both on-site workers and the off-site population. Both ra- 
diological and chemical releases are considered, and air and water 
pathways are modeled. Risks to the general public are generally 
characterized by evaluating exposure to the maximally exposed in- 
dividual located at the SRS boundary and to the off-site population 
located within 50 miles. Although the SARs are appropriate meth- 
ods for studying individual facility risks, there is a class of accident 
initiators that can simultaneously affect several of all of the facili- 
ties, Examples include seismic events, strong winds or tornados, 
floods, and loss of off-site electrical power. Overall risk to the off- 
site population from such initiators is not covered by the individual 
SARs. In such cases multiple facility radionuclide or chemical re- 
leases could occur, and off-site exposure would be greater than 
that indicated in a single facility SAR. As a step towards an overall 
site-wide risk model that adequately addresses multiple facility re- 
leases, a site-wide seismic model for determining off-site risk has 
been developed for nuclear facilities at the SRS. Risk from seismic 
events up to the design basis earthquake (DBE) of 0.2 g 
(frequency of 2.0E-4/yr) is covered by the model. Present plans in- 
clude expanding the scope of the model to include other types of 
initiators that can simultaneously affect multiple facilities. 


35354 (WSRC-RP-92-1403) Risk based limits for Opera- 
tional Safety Requirements. Cappucci, A.J. Jr. Westinghouse 
Savannah River Co., Aiken, SC (United States). 18 Jan 1993. Qp. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93040725. Source: 
OSTI; NTIS; INIS; GPO Dep. 

OSR limits are designed to protect the assumptions made in the 
facility safety analysis in order to preserve the safety envelope dur- 
ing facility operation. Normally, limits are set based on “worst case 
conditions” without regard to the likelihood (frequency) of a credible 
event occurring. In special cases where the accident analyses are 
based on “time at risk” arguments, it may be desirable to control 
the time at which the facility is at risk. A methodology has been de- 
veloped to use OSR limits to control the source terms and the 
times these source terms would be available, thus controlling the 
acceptable risk to a nuclear process facility. The methodology de- 
fines a new term “gram-days”. This term represents the area under 
a source term (inventory) vs time curve which represents the risk 
to the facility. Using the concept of gram-days (normalized to one 
year) allows the use of an accounting scheme to control the risk 
under the inventory vs time curve. The methodology results in at 
least three OSR limits: (1) control of the maximum inventory or 
source term, (2) control of the maximum gram-days for the period 
based on a source term weighted average, and (3) control of the 
maximum gram-days at the individual source term levels. Basing 
OSR limits on risk based safety analysis is feasible, and a basis 
for development of risk based limits is defensible. However, moni- 
toring inventories and the frequencies required to maintain facility 


operation within the safety envelope may be complex and time 
consuming. 


35355 (WSRC-TR-93-369) Post-test evaluation of the geol- 
ogy, geochemistry, microbiology, and hydrology of the in situ 
air stripping demonstration site at the Savannah River Site. 
Eddy Dilek, C.A.; Looney, B.B.; Hazen, T.C.; Nichols, R.L.; 
Fliermans, C.B.; Parker, W.H.; Dougherty, J.M.; Kaback, D.S.; Sim- 
mons, J.L. Westinghouse Savannah River Co., Aiken, SC (United 
States). Jul 1993. 346p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC09-89SR18035. Order Number 
DE94001229. Source: OSTI; NTIS; GPO Dep. 

A full-scale demonstration of the use of horizontal wells for in 
situ air stripping for environment restoration was completed as part 
of the Savannah River Integrated Demonstration Program. The 
demonstration of in situ air stripping was the first in a series of 
demonstrations of innovative remediation technologies for the 
cleanup of sites contaminated with volatile organic contaminants. 
The in situ air stripping system consisted of two directionally drilled 
wells that delivered gases to and extract contamination from the 
subsurface. The demonstration was designed to remediate soils 
and sediments in the unsaturated and saturated zones as well as 
groundwater contaminated with volatile organic compounds. The 
demonstration successfully removed significant quantities of sol- 
vent from the subsurface. The field site and horizontal wells were 
subsequently used for an in situ bioremediation demonstration 
during which methane was added to the injected air. The field con- 
ditions documented herein represent the baseline status of the site 
for evaluating the in situ bioremediation as well as the post-test 
conditions for the in situ air stripping demonstration. Characteriza- 
tion activities focused on documenting the nature and distribution 
of contamination in the subsurface. The post-test characterization 
activities discussed herein include results from the analysis of sedi- 
ment samples, three-dimensional images of the pretest and 
post-test data, contaminant inventories estimated from pretest and 
post-test models, a detailed lithologic cross sections of the site, 
results of aquifer testing, and measurements of geotechnical pa- 
rameters of undisturbed core sediments. 


35356 (WSRC-TR-93-388) The summary of national envi- 
ronmental restoration needs. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jul 1993. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94001400. Source: OSTI; NTIS; INIS; GPO Dep. 

The Office of Technology Development of the US Department of 
Energy (DOE) has directed the Savannah River Technology Center 
to implement an Integrated Demonstration Program at Savannah 
River Site to assess new environmental remediation systems and 
technologies and transfer them to other DOE sites and private in- 
dustry for use in full-scale remediation efforts. The first phase of 
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the Integrated Demonstration Program is coming to a successful 
conclusion and the Savannah River Technology Center has asked 
a panel of environmental experts to prioritize national, DOE, and 
Savannah River Site environmental problems and make program- 
matic recommendations for future technology research and 
demonstrations. This document is a summary of national and DOE 
environmental problems that are common to Savannah River Site 
and was created as a decision making tool for the expert panel. 
There are many diverse environmental problems, therefore the 
summary has been limited to environmental problems that are sig- 
nificant to the Savannah River Site. National environmental 
problems identified in the summary are soil and water contami- 
nated with organic compounds. Specifically, groundwater 
contaminated with dense non-aqueous phase liquid hydrocarbons 
was found to be a significant national environmental problem. The 
DOE environmental problems identified in the summary are soil 
and water contaminated with fuel and chlorinated hydrocarbon 
compounds, metal compounds, and radioactive elements. Savan- 
nah River Site environmental problems identified in the summary 
are soil and groundwater contaminated with chlorinated hydrocar- 
bons, metal compounds, tritiated water, and other radioactive 
elements. Technology deficiencies that were identified in the sum- 
mary were deficiencies in in situ remediation technologies, in situ 
characterization technologies, and in situ isolation and containment 
technologies. 


35357 (Y/ENG/SE-118) Analysis of explosion-induced re- 
leases of toxic materials at an environmental restoration 
project. Bloom, S.G.; Moon, W.H. Jr. Oak Ridge Y-12 Plant, TN 
(United States). 21 Jun 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840S21400. 
(CONF-931121—10: Annual winter meeting of the American Society 
of Mechanical Engineers, New Orleans, LA (United States), 28 Nov 
- 3 dec 1993). Order Number DE93017232. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Prior to 1988, a variety of materials were buried on the US DOE 
Oak Ridge Reservation. Records of the disposal operations are in- 
complete and toxic materials may have been placed adjacent to 
potential explosives. One of the safety concerns in conducting an 
environmental restoration project at the burial sites, is the possibil- 
ity of an explosion which could release toxic materials to the 
atmosphere. A safety analysis examined the consequences of such 
releases by first postulating an upper bound for the strength of an 
explosive. A correlation, developed by Steindler and Seefeldt of Ar- 
gonne National Laboratory, was then used to estimate the amount 
and particle-size distribution of the material that could become 
airborne from the explosion. The estimated amount of airborne ma- 
terial was the source term in an atmospheric dispersion model 
which was used to calculate infinite-time, concentration-time inte- 
grals and 5-minute, time- weighted average concentrations at 
locations down-wind from the explosion. The dispersion model in- 
cludes particle deposition as a function of particle-size distribution 
class. The concentration-time integrals and average concentrations 
were compared to published guidelines to assess the conse- 
quences of an accidental explosion. 
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Refer also to citation(s) 35819, 36302, 36718, 37004, 37005, 
37014, 37023, 37039, 37965 


35358 (BNL-48316) Overview of Russian HEU trans- 
parency issues. Kempf, C.R. (Brookhaven National Lab., Upton, 
NY (United States)); Bieniawski, A. Brookhaven National Lab., Up- 
ton, NY (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930749-68: 34. annual meeting of the Institute of Nuclear 
Materials Management, Scottsdale, AZ (United States), 18-21 Jul 
1993). Order Number DE93040167. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The U.S. has signed an agreement with the Russian Federation 
for the purchase of 500 metric tons of highly-enriched uranium 
(HEU) taken from dismantled nuclear weapons. The HEU will be 
blended down to low-enriched uranium and will be transported to 
the U.S. to be used by fuel fabricators to make fuel for commercial 
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nuclear power plants. Both the U.S. and Russia have been prepar- 
ing to institute transparency measures to provide assurance that 
nonproliferation and arms control objectives specified in the agree- 
ment are met. This paper provides background information on the 
original agreement and on subsequent negotiations with the Rus- 
sians, as well as discussion of technical aspects of developing 
transparency measures suited to the facilities and processes which 
are expected to be involved. Transparency has been defined as 
those agreed-upon measures which build confidence that arms 
control and non-proliferation objectives shared by the parties are 
met. Transparency is a departure from exhaustive, detailed arms 
control verification regimes of past agreements, which were based 
on a presumption of detecting transgressions as opposed to con- 
firming compliance. 


35359 (LA-UR-93-2604) Data requirements for an anomaly 
detector in an automated safeguards system using neural net- 
works. Whiteson, R. (Los Alamos National Lab., NM (United 
States)); Britschgi, J.J. Los Alamos National Lab., NM (United 
States). [1993]. 6p. Sponsered by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930749— 
46: 34. annual meeting of the Institute of Nuclear Materials 
Management, Scottsdale, AZ (United States), 18-21 Jul 1993). Or- 
der Number DE93018544. Source: OSTI; NTIS; GPO Dep. 

An automated safeguards system must be able to detect and 
identify anomalous events in a near-real-time manner. Our ap- 
proach to anomaly detection is based on the demonstrated ability 
of neural networks to model complex, nonlinear, real-time pro- 
cesses. By modeling the normal behavior of processes, we can 
detect how a system should behave and, thereby, detect when an 
abnormal state or event occurs. In this paper, we explore the com- 
putational intensity of training neural networks, and we discuss the 
issues involved in gathering and preprocessing the safeguards 
data necessary to train a neural network for anomaly detection. We 
explore data requirements for training neural networks and evalu- 
ate how different features of the training data affect the training 
and operation of the networks. We use actual process data to train 
our previous 3-tank model and compare the results to those 
achieved using simulated safeguards data. Comparisons are made 


on the basis of required training times in addition to correctness of 
prediction. 


35360 (LA-UR-93-2631) Analysis of initial in-plant active 
neutron multiplicity measurements. Ensslin, N. (and others); 
Krick, M.S.; Harker, W.C. Los Alamos National Lab., NM (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930749- 
61: 34. annual meeting of the Institute of Nuclear Materials 
Management, Scottsdale, AZ (United States), 18-21 Jul 1993). Or- 
der Number DE93018475. Source: OSTI; NTIS; GPO Dep. 

This paper analyzes initial in-plant measurements made by ac- 
tive neutron multiplicity counting, a new technique currently under 
development for the assay of bulk uranium containing kilograms of 
2351). The measurements were made at Savannah River and Y-12 
using active well coincidence counters and prototype multiplicity 
electronics and software from Los Alamos. For one of the sets of 
highly enriched uranium samples measured to data, we improved 
the assay accuracy by an order-of-magnitude by adding the multi- 
plicity analysis to the conventional coincidence analysis. This paper 


summarizes our results and describes areas where further work is 
needed. 


35361 (LA-UR-93-2632) A weighted least-squares lump 
correction algorithm for transmission-corrected gamma-ray 
nondestructive assay. Prettyman, T.H.; Sprinkle, J.K. Jr.; Shep- 
pard, G.A. Los Alamos National Lab., NM (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930749-60: 34. annual meeting 
of the Institute of Nuclear Materials Management, Scottsdale, AZ 
(United States), 18-21 Jul 1993). Order Number DE93018474. 
Source: OSTI; NTIS; INIS; GPO Dep. 

With transmission-corrected gamma-ray nondestructive assay in- 
struments such as the Segmented Gamma Scanner (SGS) and the 
Tomographic Gamma Scanner (TGS) that is currently under devel- 
opment at Los Alamos National Laboratory, the amount of 
gamma-ray emitting material can be underestimated for samples in 
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which the emitting material consists of particles or lumps of highly 
attenuating material. This problem is encountered in the assay of 
uranium and plutonium-bearing samples. To correct for this source 
of bias, we have developed a least-squares algorithm that uses 
transmission-corrected assay results for several emitted energies 
and a weighting function to account for statistical uncertainties in 
the assay results. The variation of effective lump size in the fitted 
model is parameterized; this allows the correction to be performed 
for a wide range of lump-size distributions. It may be possible to 
use the reduced chi-squared value obtained in the fit to identify 
samples in which assay assumptions have been violated. We found 
that the algorithm significantly reduced bias in simulated assays 
and improved SGS assay results for plutonium-bearing samples. 
Further testing will be conducted with the TGS, which is expected 
to be less susceptible than the SGS to systematic source of bias. 


35362 (LA-UR-93-2637) Calorimeter measurements of low 
wattage items. Cremers, T.L.; Camp, K.L.; Hildner, S.S.; Sed- 
lacek, W.A. Los Alamos National Lab., NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930749-58: 34. annual meeting 
of the Institute of Nuclear Materials Management, Scottsdale, AZ 
(United States), 18-21 Jul 1993). Order Number DE93018473. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The transition of DOE facilities from production to decontamina- 
tion and decommissioning has led to more measurements of 
waste, scrap, and other less attractive materials. The difficulty that 
these materials pose for segmented gamma scanning and neutron 
counting has increased the use of calorimetric assay for very low 
wattage items (< 250 millwatts). We have measured well charac- 
terized *58Pu oxide ranging in wattage from 25 to 500 milliwatts in 
the calorimeters at the Los Alamos Plutonium Facility and report 
the error and the precision of the measurements. 


35363 (LA-UR-93-2638) Techniques for reducing error in 
the calorimetric measurement of low wattage items. Sedlacek, 
W.A.; Hildner, S.S.; Camp, K.L.; Cremers, T.L. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930749-59: 34. annual meeting of the Institute of Nuclear 
Materials Management, Scottsdale, AZ (United States), 18-21 Jul 
1993). Order Number DE93018472. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The increased need for the measurement of low wattage items 
with production calorimeters has required the development of tech- 
niques to maximize the precision and accuracy of the calorimeter 
measurements. An error model for calorimetry measurements is 
presented. This model is used as a basis for optimizing calorimetry 
measurements through baseline interpolation. The method was ap- 
plied to the heat measurement of over 100 items and the results 
compared to chemistry assay and mass spectroscopy. 


35364 (ORNL/TM-12414) Low-Speed Fingerprint image 
Capture System User’s Guide, June 1, 1993. Whitus, B.R.; God- 
dard, J.S.; Jatko, W.B.; Manges, W.W.; Treece, D.A. Oak Ridge 
National Lab., TN (United States). Jun 1993. 71p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840R21400. Order Number DE93019225. Source: OSTI; NTIS; 
GPO Dep. 

The Low-Speed Fingerprint Image Capture System (LS-FICS) 
uses a Sun workstation controlling a Lenzar ElectroOptics Opacity 
1000 imaging system to digitize fingerprint card images to support 
the Federal Bureau of Investigation’s (FBI's) Automated Fingerprint 
Identification System (AFIS) program. The system also supports 
the operations performed by the Oak Ridge National Laboratory- 
(ORNL-) developed Image Transmission Network (ITN) prototype 
card scanning system. The input to the system is a single FBI 
fingerprint card of the agreed-upon standard format and a user- 
specified identification number. The output is a file formatted to be 
compatible with the National Institute of Standards and Technology 
(NIST) draft standard for fingerprint data exchange dated June 10, 
1992. These NIST compatible files contain the required print and 
text images. The LS-FICS is designed to provide the FBI with the 
capability of scanning fingerprint cards into a digital format. The FBI 
will replicate the system to generate a data base of test images. 





The Host Workstation contains the image data paths and the com- 
pression algorithm. A local area network interface, disk storage, 
and tape drive are used for the image storage and retrieval, and 
the Lenzar Opacity 1000 scanner is used to acquire the image. The 
scanner is capable of resolving 500 pixels/in. in both x and y direc- 
tions. The print images are maintained in full 8-bit gray scale and 
compressed with an FBl-approved wavelet-based compression al- 
gorithm. The text fields are downsampled to 250 pixels/in. and 2-bit 
gray scale. The text images are then compressed using a lossless 
Huffman coding scheme. The text fields retrieved from the output 
files are easily interpreted when displayed on the screen. Detailed 
procedures are provided for system calibration and operation. Soft- 
ware tools are provided to verify proper system operation. 


35365 (SAND—91-2579/2) Initial laboratory evaluation of 
color video cameras: Phase 2. Terry, P.L. Sandia National Labs., 
Albuquerque, NM (United States). Jul 1993. 51p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. Order Number DE93040201. Source: OSTI; NTIS; 
GPO Dep. 

Sandia National Laboratories has considerable experience with 
monochrome video cameras used in alarm assessment video sys- 
tems. Most of these systems, used for perimeter protection, were 
designed to classify rather than to identify intruders. The 
monochrome cameras were selected over color cameras because 
they have greater sensitivity and resolution. There is a growing in- 
terest in the identification function of security video systems for 
both access control and insider protection. Because color camera 
technology is rapidly changing and because color information is 
useful for identification purposes, Sandia National Laboratories has 
established an on-going program to evaluate the newest color 
solid-state cameras. Phase One of the Sandia program resulted in 
the SAND91-2579/1 report titled: Initial Laboratory Evaluation of 
Color Video Cameras. The report briefly discusses imager chips, 
color cameras, and monitors, describes the camera selection, de- 
tails traditional test parameters and procedures, and gives the 
results reached by evaluating 12 cameras. Here, in Phase Two of 
the report, we tested 6 additional cameras using traditional meth- 
ods. In addition, all 18 cameras were tested by newly developed 
methods. This Phase 2 report details those newly developed test 
parameters and procedures, and evaluates the results. 


35366 (SAND—93-1666C) Cooperation between JRC and 
SNL in the field of surveillance and monitoring for interna- 
tional safeguards. Johnson, C.S. (Sandia National Labs., 
Albuquerque, NM (United States)); Sorel, F. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930749-64: 34. annual meeting of the 
Institute of Nuclear Materials Management, Scottsdale, AZ (United 
States), 18-21 Jul 1993). Order Number DE93019062. Source: 
OSTI; NTIS; GPO Dep. 

Under a Cooperative Agreement between the Commission of Eu- 
ropean Communities (CEC) and the U. S. Department of Energy 
(DOE), the Joint Research Centre, (JRC) ISPRA, and Sandia 
National Laboratories (SNL) have been cooperating in the develop- 
ment of Containment and Surveillance equipment for a number of 
years. With recent technology advancements, this cooperation is 
expanding into the areas of Data Authentication, Safeguards Data 
Networks, Integrated Systems, and Image Processing. This paper 
will describe recently expanded efforts in connecting the Integrated 
Monitoring System designed by SNL to the Computer Aided Video 
Surveillance System designed by JRC. An SNL Modular Video Au- 
thentication System was furnished to test in the video circuitry of 
the Computer Aided Video Surveillance System. The two systems 
will remain at JRC for demonstrations, training, and future develop- 
ment activities. 


35367 (UCRL-ID-106454-93-3) Lawrence Livermore Na- 
tional Laboratory safeguards and security quarterly progress 
report to the US Department of Energy: Quarter ending June 
30, 1993. Ruhter, W.D.; Strait, R.S.; Mansur, D.L.; Davis, G. 
Lawrence Livermore National Lab., CA (United States). Jul 1993. 
45p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93040650. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 
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The Lawrence Livermore National Laboratory (LLNL) carries out 
safeguards and security activities for the Department of Energy 
(DOE), Office of Safeguards and Security (OSS), as well as other 
organizations, both within and outside the DOE. This document 
summarizes the activities conducted for the OSS during the third 
quarter of Fiscal Year 1993 (April through June, 1993). The nature 
and scope of the activities carried out for OSS at LLNL require a 
broad base of technical expertise. At present, the Laboratory is 
supporting OSS in five areas: Safeguards technology; safeguard 
system studies; computer security; DOE automated physical secu- 
rity; and DOE automated visitor access control system. This report 
describes the activities in each of these five areas. The information 
provided includes an introduction which briefly describes the activ- 
ity, summary of major accomplishments, task descriptions with 
quarterly progress, summaries of milestones and deliverables and 
publications published this quarter. 


35368 (UCRL-JC—114817) Issues in sabotage vulnerability 
assessments. Edmunds, T.A.; Fortney, D.S. Lawrence Livermore 
National Lab., CA (United States). Jul 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930749-67: 34. annual meeting of the Institute of 
Nuclear Materials Management, Scottsdale, AZ (United States), 18- 
21 Jul 1993). Order Number DE93019628. Source: OSTI; NTIS; 
GPO Dep. 

Recent changes in DOE policy have led to requirements and 
guidance for conducting more comprehensive, integrated assess- 
ments of the risks of radiological and toxicological sabotage. Under 
the new policy, sites are required to follow an eight step procedure 
for ranking targets, evaluating release scenarios, and selecting risk 
reduction options for sabotage events that have off-site or on-site 
consequences. In this paper, we highlight issues that must be ad- 
dressed in performing the analysis and suggest some approaches 
for their resolution. We also outline automated approaches for 
ranking sabotage targets and for selection of system upgrades. 


35369 (WHC-SA-1824) LANMAS alpha configured for San- 
dia National Laboratories and Paducah Gaseous Diffusion 
Plant. Woychick, M.R. (ed.) (Westinghouse Hanford Co., Richland, 
WA (United States)); McRae, L.P.; Bracey, J.T.; Kern, E.A.; Al. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-930749-72: 34. 
annual meeting of the Institute of Nuclear Materials Management, 
Scottsdale, AZ (United States), 18-21 Jul 1993). Order Number 
DE93019976. Source: OSTI; NTIS; INIS; GPO Dep. 

Los Alamos National Laboratory and the Westinghouse Hanford 
Company have been working jointly for the past 2 years to develop 
LANMAS (Local Area Network Material Accountability System), the 
next generation of a US Department of Energy nuclear material ac- 
countability system. LANMAS is being designed to reflect the 
broad-based needs of the US Department of Energy’s Material 
Control & Accountability and Nuclear Materials Management com- 
munities, and its developers believe that significant cost savings 
can be achieved by implementing LANMAS complex-wide, where 
feasible. LANMAS is being designed so that it is transportable to 
appropriate US Department of Energy sites. To accomplish this, 
LANMAS will be configurable to local site work culture. Many US 
Department of Energy sites are interested in the LANMAS project, 
and several have participated in its development; some have com- 
mitted resources. The original LANMAS project team included 
representatives from the Hanford Site and Los Alamos. As of June 
1993, the following sites have also supported the project: Sandia 
National Laboratory Albuquerque; Sandia National Laboratory Liv- 
ermore; Paducah Gaseous Diffusion Plant; Lawrence Livermore 
National Laboratory; Bettis Atomic Power Laboratory; and Knolls 
Atomic Power Laboratory. In addition, LANMAS is being targeted 
as a candidate for the US Department of Energy Complex 21, a 
project designed to restructure the nation’s nuclear weapons com- 
plex. 
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Refer also to citation(s) 35132, 35149, 35156, 35275, 35840, 
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35370 (ANL/EA/RP-80447) Recommended management 
practices for operation and closure of shallow injection wells 
at DOE facilities. Argonne National Lab., IL (United States); 
Ground Water Protection Council (United States). Jul 1993. 143p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93019531. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Safe Drinking Water Act established the Underground Injec- 
tion Control (UIC) program to ensure that underground injection of 
wastes does not endanger an underground source of drinking wa- 
ter. Under UIC regulations, an injection well is a hole in the 
ground, deeper than it is wide, that receives wastes or other fluid 
substances. Types of injection wells range from deep cased wells 
to shallow sumps, drywells, and drainfields. The report describes 
the five classes of UIC wells and summarizes relevant regulations 
for each class of wells and for the UIC program. The main focus of 
the report is Class IV and V shallow injection wells. Class IV wells 
are prohibited and should be closed when they are identified. Class 
V wells are generally authorized by rule, but EPA or a delegated 
state may require a permit for a Class V well. This report provides 
recommendations on sound operating and closure practices for 
shallow injection wells. In addition the report contains copies of sev- 
eral relevant EPA documents that provide additional information on 
well operation and closure. Another appendix contains information 
on the UIC programs in 21 states in which there are DOE facilities 
discharging to injection wells. The appendix includes the name of 
the responsible regulatory agency and contact person, a summary 
of differences between the state’s regulations and Federal regula- 
tions, and any closure guidelines for Class IV and V wells 


35371 (CONF-9110117-, pp. 149-157) The legal status of 
UF,-cylinder testing and licensing in Germany (and Europe). 
Wieser, K.E. (Federal Institute for Material Research and Testing 
(BAM), Berlin (DE)); Tietze, A. Oak Ridge National Lab., TN 
(United States). [1991]. From 2. international conference on ura- 
nium hexafluoride handling; Oak Ridge, TN (United States); 29-31 
Oct 1991. In Uranium hexafluoride handling: Proceedings. 295p. 
Order Number DE92005283. Source: OSTI; NTIS; INIS. 

New German and European transport regulations for road and 
rail transport of UF,-cylinders are presented, in particular those 
provisions which have direct impact on the majority of cylinders 
used in shipments touching ADR and RID member states. First ex- 
periences and difficulties in it's application are highlighted taking 
into account experiences of a for running German regulation. A 
summary of research efforts on the behaviour of cylinders in fire 
environments concludes the paper. 


35372 (INIS-mf-13697) Regulations for the Safe Transport 
of Radioactive Materials. Vietnam Standard (TCVN 4985-89). 
Viet Nam. 25 Dec 1989. 50p. (In Vietnamese). Order Number 
DE94601454. Source: OSTI; NTIS (US Sales Only); INIS. 

The regulations came into force from 1 Jun 1990. 

The regulations were prepared in line with the Safety Regulation 
for lonizing Radiations 1988 of Vietnam. Its purpose is to provide 
requirements in transport of radioactive materials. The exposure 
levels of transport personnel are determined. The package for dif- 
ferent types of materials is regulated. The orders and procedures 
in transport are defined. In addition, specific requirements for each 
mean of transport are given. (N.H.A). 


35373 (INIS-mf-13698) Safety Regulations for lonizing Rea- 
diations. Vietnam Standard (TCVN 4397-87). Viet Nam. 3 Mar 
1987. 76p. (In Vietnamese). Order Number DE94602495. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The regulations came into force from 1 Jan 1988. 

The regulations were prepared for purpose of providing basic re- 
quirements of ionizing radiation protection and giving guide for 
design criteria of radiation installations in Vietnam. The allowable 
maximum levels for personnel categories are established. Regu- 
lated are methods for handling sealed and unsealed sources of 
radiation, transfer and transport of radioactive materials. Defined 
requirements and operating conditions that must be met. Deter- 
mined are procedures and actions of decontamination. (N.H.A). 
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35374 (INIS-XN-447) 607. Order of 7 December 1989 of the 
Federal Minister for the Environment, Youth and Family con- 
cerning the definition of hazardous wastes. Austria. 19 Dec 
1989. 2p. (In German). Order Number DE94602500. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in Bundesgesetzblatt fur die Republik Osterreich, 
1989. 

This Order of the Federal Minister for the Environment, Youth 
and the Family concerning the definition of hazardous wastes 
came into effect on 1 January 1990. That definition includes ra- 
dioactive waste, in terms of the Radiation Protection Act in a list of 
substances to which the Act of 1989 on the disposal of wastes ap- 
plies. (NEA). 


35375 (INIS-XN—449) 685. Order amending the Order con- 
cerning the definition of goods whose export requires a permit 
in accordance with the Security Control Act. Austria. 14 Nov 
1990. 5p. (In German). Order Number DE94602492. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Published in Bundesgesetzblatt fur die Republik Osterreich. 

The list of goods which may not be exported without a permit, in 
accordance with the Act of 1972 on security control, was amended 
by this Order. The amendment includes numerous items or equip- 
ment involving radiation or radioactive materials. It came into effect 
on 1 December 1990. (NEA). 


35376 (INIS-XN-450) 643. Agreement between the Repub- 
lic of Austria and the People’s Republic of Poland concerning 
exchange of information and co-operation in the field of Nu- 
clear Safety and Radiation Protection. Austria. 15 Dec 1989. 6p. 
(In German, Polish). Order Number DE94602496. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Under this nuclear co-operation Agreement the Parties agree to 
consult each other at least once a year on developments in the 
peaceful uses of nuclear energy, and to exchange information con- 
cerning radiation protection. They also agree to provide each other 
with information (according to a list annexed to the Agreement) 
about their respective nuclear facilities. The Agreement also con- 
firms the obligations of both countries under the IAEA Conventions 
on Early Notification and Assistance in the Case of a Nuclear Acci- 
dent or Radiological Emergency. (NEA). 


35377 (INIS-XN—458) Order of 15 September 1992 concern- 
ing the Regulations for the transport of dangerous goods 
(provisions on road transport and alphabetical list of goods) 
(Dangerous Goods 1992 No. 1). France. 13 Oct 1992. ip. (In 
French). Order Number DE94602501. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in the Journal Officiel de la Republique Francaise. 

The specific provisions of the 1945 Order concerning the trans- 
port of dangerous goods by road have been repealed by this 1992 
Order, with few exceptions. The provisions covering both road and 
other transport by land no longer apply to road transport, except 
for Appendix 6 which concerns flexible lead and equipment for 
pumping hydrocarbons. The repealed provisions have been re- 
placed by provisions annexed to the 1992 Order. The Annexes 
concern materials and their mode of transport, transport equipment 
and the alphabetical list of materials which include radioactive ma- 
terials. (NEA). 


35378 (INIS-XN-460) Ministry of the Environment and Nat- 
ural Resources - Regulatory Decree No 34/92 of 4 December. 
Portugal. 4 Dec 1992. 15p. (in Portuguese). Order Number 
DE94602498. Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Diario da Republica - | Serie-B. 

This Decree sets out the radiation protection standards to be ap- 
plied to uranium mining and related activities. It replaces an earlier 
Decree (No 78/84) to take into account more recent standards 
jointly issued by WHO, ILO, IAEA, NEA/YOECD and EURATOM, on 
the basis of ICRP recommendations. (NEA). 


35379 (INIS-XN—462) Ordinance on distribution of lodine 
tablets to the population. Switzerland. 1 Jul 1992. 6p. (In 
French). Order Number DE94602499. Source: OSTI; NTIS; INIS. 





This Ordinance provides for the organization of supplies of iodine 
tablets to the population. The tablets will be held in case of occur- 
rences that might endanger the population following an accident 
provoking the emission of radioactive iodine. The Federal Health 
Ministry is responsible for organizing the supply to the appropriate 
bodies for distribution to the population. The Ordinance entered 
into force on 1 August 1992. (NEA). 


35380 (NUREG-—1479) Results from two workshops: Devel- 
oping and amending regulations and funding state radiation 
control programs. Parker, G. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of State Programs. Sep 
1993. 25p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

The first section of this document presents the results of a tech- 
nical workshop on the process of regulations development and 
amendment sponsored by the Nuclear Regulatory Commission 
(NRC). This workshop focused on methods for reducing the time it 
takes to promulgate regulations to help those States that are hav- 
ing difficulty meeting the three-year deadline for adopting new NRC 
regulations. Workshop participants responded to six questions, re- 
viewed the procedures used by various States for revising and 
adopting changes to their regulations, and reviewed the time-flow 
charts used by various States. This workshop was designed to 
provide guidance to States that are promulgating and revising reg- 
ulations. The second section of this document summarizes the 
proceedings of a technical workshop, also sponsored by the NRC, 
on funding radiation control programs that emphasized fee sched- 
ules and effective strategies for the 1990s. This workshop focused 
on determining the true costs of running a program, on setting real- 
istic fees for the various categories of licenses, and on the most 
efficient methods for sending invoices, recording receipts, deposit- 
ing money received, and issuing licenses. Workshop participants 
responded to seven questions; reviewed the methods various 
States use to determine true costs; reviewed the procedure that 
the various States use to produce invoices and licenses; reviewed 


the procedures that the States are required to abide by when they 
receive money; and reviewed the method used by the NRC to de- 
termine the cost of its various programs. 


35381 (NUREG/CP-0130-Vol.1, pp. 233-240) BARCT: A con- 
servative approach to regulating radionuclide emissions. 
Blacklaw, J.R. (Washington Department of Health, Olympia (US)); 
Fox-Williams, K.; Peterson, D.; Conklin, A.W. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The State of Washington, Department of Health, is responsible 
for the enforcement of regulations for the emissions of radionu- 
clides to the air. Our regulatory standards include a health-based 
ambient standard of 25 mrem/yr to the maximally exposed member 
of the public and engineering standards at the source. The Depart- 
ment (of Health) also enforces more stringent state or federal 
regulations, that, in effect, limit the emissions of radionuclides to 
the environment. A reasonably available control technology (RACT) 
engineering standard, based on the principle of “as low as reason- 
ably achievable” (ALARA), applies to existing facilities and minor 
modifications. The more stringent best available radionuclide con- 
trol technology (BARCT) engineering standard applies to new 
construction and significant modifications. The BARCT standard is 
modeled after EPA “top-down” best available control technology 
(BACT). The conservative approach to regulation of radionuclide 
emissions is the result of public demand for accountability. This 
has resulted in the introduction and passage of the BARCT stan- 
dard and by the authority granted to the Department of Health to 
enforce the standard. The recently proposed revision to the state’s 
Washington Administrative Code (WAC) 246-247, includes a 
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BARCT determination procedure. The concise procedure includes 
a purpose, scope, engineering standards, an application procedure 
and documentation requirements. Final adoption of WAC 246-247 
is expected later this year. This paper provides a description of the 
BARCT determination procedure and gives several examples of 
BARCT determinations. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


Refer also to citation(s) 36443 


0701 Physical Isotope Separation 
Refer also to citation(s) 35003, 36523 


35382 (DOE/ER/75789-1) Laser enhanced microwave 
plasma isotope separation: Progress report, September 30, 
1992—April 15, 1993. Brake, M.L.; Gilgenbach, R.M. Michigan 
Univ., Ann Arbor, MI (United States). Dept. of Nuclear Engineering. 
Apr 1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-92ER75789. Order Number 
DE94000883. Source: OSTI; NTIS; GPO Dep. 

We are developing an innovative method of isotope enrichment 
using laser enhanced microwave/electron cyclotron resonance 
(ECR) discharges. Experimental research is focusing on laser 
excitation of a low abundance isotope and then ionization and sep- 
aration using a microwave/ECR discharge at 2.45 GHz. The first 
six months of the grant period have focused on modifying the 
plans for the ion source to include accessibility for laser excitation. 
Construction of the ion source has begun and is close to comple- 
tion. During the next six months we plan to test the performance of 
the ion source. During the next fiscal year we plan to purchase a 
dye amplifier which will be pumped by our copper vapor laser. The 
dye laser, tuned to a wavelength of 670.8 mn, will excite §Li which 
win then be preferentially ionized by the ECR source and collected 
with a charged grid. The degree of enrichment will be determined 
using thermal ionization mass spectrometry. The Dept. of Geology 
is currently calibrating their mass spectrometry system for ®Li/’Li 
ratios. The final objective of this project will be to assess the feasi- 
bility of this system to large-scale prod?action of stable isotopes. 


35383 (JAERI-M-93-098) Measurement of metastable popu- 
lation distribution in gadolinium atomic beam by laser 
resonance photoionization method. Ogura, Koichi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Shibata, Takemasa. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 29p. (in Japanese). Order Number 
DE94701194. Source: OSTI; NTIS; INIS. 

Population distribution of metastable state of gadolinium atoms 
produced by electron beam heating was able to be measured us- 
ing resonance photoionization. The population distributions 
followed the Boltzmann distribution and the atomic excitation tem- 
perature could be determined. The excitation temperature is far 
lower than that of evaporation surface and nearly equal to the 
translational temperature of gadolinium atomic beam. This sug- 
gests that the excitation energy and the kinetic energy of atoms 
exchange each other at high reaction rate in the atomic vapor ex- 
panding from the evaporation surface into vacuum. (author). 


35384 (JAERI-M-—93-099) Measurements of collected ion 
energy by time-of-flight method in static electric field ion- 
collection. Ogura, Koichi (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Shibata, 
Takemasa. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1993. 17p. (in Japanese). Order Number DE94701188. 
Source: OSTI; NTIS; INIS. 

Gadolinium ions were produced between parallel electrodes by 
resonance photoionization and were collected on a negative elec- 
trode by static electric field. Kinetic energy of ions collected on the 
electrode was measured by the time-of-flight method. When elec- 
tric potential V.(V) was applied between the parallel electrodes, the 
followings were confirmed : 1. At high ion density, the kinetic en- 
ergy of ions collected on electrode was equal to V,(eV) because 
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the ions constituted a plasma and the potential of the plasma was 
equal to that of higher potential electrode. 2. At low ion density, the 
kinetic energy of the ions collected on the electrode was equal to 
/2V.(eV) because the potential between the electrodes does not 
change due to ion production. The kinetic energy of ions increased 
continuously from 1/2V.(eV) to V.(V) with increasing the ion den- 
sity. The transition ion density can be estimated by a simple 
one-dimensional model. (author). 


35385 (JAERI-M—93-102) Measurement of atomic flux scat- 
tered from high density atomic beam. Nishimura, Akihiko (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Ohba, Hironori; Shibata, Takemasa. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1993. 20p. (in 
Japanese). Order Number DE94701197. Source: OSTI; NTIS; INIS. 

Atomic flux scattered from gadolinium atomic beam produced by 
electron beam heating were measured by quartz crystal sensors. 
The center part of gadolinium vapor was collimated to be the 
atomic beam by slits located over a crucible. Two types of slits, 
parallel plates and a cylindrical tube, were used in this experiment. 
The atomic density at these slit outlets was attained to be the or- 
der of 10’? atoms/cm®, which is required by Atomic Vapor Laser 
Isotope Separation. The atomic flux scattered from the atomic 
beam increased consistently with evaporation rates. The atomic 
flux to deposit on ion collection electrodes was estimated from the 
distribution of the atomic flux. The estimation in this report is useful 
to the design of AVLIS plant. (author). 
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Refer also to citation(s) 35408, 36349, 36731, 36880, 37100, 
37276, 37893 


35386 (BNL-49274) Preliminary report on the BNL spalla- 
tion neutron source design study. Blumberg, L.N. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9305177—12: 12. International collaboration of 
advanced neutron sources meeting (ICANS), Abingdon (United 
Kingdom), 24-28 May 1993). Order Number DE93019045. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A preliminary study of a 5-MW pulsed neutron source is pre- 
sented based on a 600 MeV H°- linac injector and 2 fast-cycling 


synchrotrons, each of 3.6-GeV final proton energy and 30 Hz rep 
rate. 


35387 (CEA-R-5636) Realization of a reference system for 
the generation radon 222. Guelin, M. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire; Conservatoire National des Arts et Metiers (CNAM), 75 - 
Paris (France). Nov 1990. 103p. (In French). Order Number 
DE94603389. Source: OSTI; NTIS (US Sales Only); INIS. 

After some general considerations on radon and its calibration 
techniques, the methods and technologies developed in order to 
realize a reference system for the generation of radon 222 are pre- 
sented. Two original patented techniques have been developed. 
The former technique deals with the realization of radon 222 solid 
sources from radium 226 deposit on acrylic fibres. This new tech- 
nology offers the advantage of very quickly obtaining a constant 
emission rate near to 100%. The latter technique deals with the 
standard measurement of radon 222 volumic activity via gamma 
spectrometry of its short-lived daughters. This new procedure is the 
only one allowing to relate this measure to gaseous standards. An 
aeraulic/ventilation circuit makes it possible to calibrate the radon 
measurement instrumentation within a wide volumic activity range 
from to 4 to 4 000 Ba/m°. 


35388 (CONF-9308122-7) Surface modification of sapphire 
for enhanced infrared window performance. McHargue, C.J. 
(Tennessee Univ., Knoxville, TN (United States). Dept. of Materials 
Science and Engineering); Joslin, D.L.; Williams, J.M.; O’Hern, 
M.E. Oak Ridge National Lab., TN (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International Union of Materials Research 
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Societies on advanced materials; Tokyo (Japan); 31 Aug - 4 sep 
1993. Order Number DE94000333. Source: OSTI; NTIS; GPO Dep. 

Two ion implantation conditions were evaluated for improving the 
mechanical performance of sapphire IR window material. Both in- 
creased the average strength as measured by 4-point bend tests 
and were effective in preventing the propagation of surface flaws. 
lon implantation that produced a damaged crystalline surface im- 
proved the reliability at lower stresses more than the implantation 
that produced an amorphous surface. Neither process significantly 
affected the IR transmission. 


35389 (IAEA-PRSM-7) Manual on self-contained gamma ir- 
radiators (categories 1 and 3): Incorporating: Applications 
guide procedures guide basics guide. Practical radiation safety 
manual. International Atomic Energy Agency, Vienna (Austria). Jun 
1993. 50p. Order Number DE94603387. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In addition to a basic guide to the principles of production of ion- 
izing radiation and to the methods of radiation protection and 
dosimetry, this document considers the procedures that should be 
employed when using self-constrained gamma irradiators. Applica- 
tions for such irradiators are described and radiation protection 
procedures discussed. 


35390 (IAEA-PRSM-8) Manual on panoramic gamma irradi- 
ators (categories 2 and 4): Incorporating: Applications guide 
procedures guide basics guide. Practical radiation safety man- 
ual. International Atomic Energy Agency, Vienna (Austria). Jun 
1993. 60p. Order Number DE94603388. Source: OSTI; NTIS (US 
Sales Only); INIS. 

In addition to a basic guide to the principles of production of ion- 
izing radiation and to the methods of radiation protection and 
dosimetry, this document considers the procedures that should be 
employed when using panoramic gamma irradiators. Applications 
for such irradiators are described and radiation protection proce- 
dures discussed. 


35391 (INIS-mf-13619) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 10: industrial applications of 
radiation and control. Instituto de Investigaciones Electricas, 
Cuernavaca (Mexico); Instituto Nacional de Investigaciones Nucle- 
ares, Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico 
City (Mexico). 1992. 89p. (In Spanish). (CONF-9207219-: 6. Semi- 
nar of the IIE-ININ-IMP on technological specialities, Salazar 
(Mexico), 15 Jul 1992). Order Number DE94601190. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The document includes 7 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
of industrial applications of radiation and control. (Topic 10). A sep- 
arate abstract was prepared for each paper. 


35392 (INIS-mf-13619, pp. No pagination) Fluorine 18 in tri- 
tium generator ceramic materials. Jimenez-Becerril, J. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); 
Bosch, P.; Bulbulian, S. Instituto de Investigaciones Electricas, 
Cuernavaca (Mexico); Instituto Nacional de Investigaciones Nucle- 
ares, Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico 
City (Mexico). 1992. 89p. (In Spanish). (CONF-9207219-: 6. Semi- 
nar of the IIE-ININ-IMP on technological specialities, Salazar 
(Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on tech- 
nological specialties. Topic 10: industrial applications of radiation 
and control. Order Number DE94601190. Source: OSTI; NTIS 
(US Sales Only); INIS. 

At present time, the ceramic materials generators of tritium are 
very interesting mainly by the necessity of to found an adequate 
product for its application as fusion reactor shielding. The important 
element that must contain the ceramic material is the lithium and 
especially the isotope with mass=6. The tritium in these materials 
is generated by neutron irradiation, however, when the ceramic 
material contains oxygen, then is generated too fluorine 18 by the 
action of energetic atoms of tritium in recoil on the 16 © as it is 
showed in the next reactions: 1) © Li (n, a) 9H; 2) © OF H, n) ® 
F . In the present work was studied the LiAlIO, and the Li,O. The 
first was prepared in the laboratory and the second was used such 
as it is commercially expended. In particular the interest of this 
work is to study the chemical behavior of fluorine-18, since if it 





would be mixed with tritium it could be contaminate the fusion re- 
actor fuel. The ceramic materials were irradiated with neutrons and 
also the chemical form of fluorine-18 produced was studied. It was 
determined the amount of fluorine-18 liberated by the irradiated 
materials when they were submitted to extraction with helium cur- 
rents and argon-hydrogen mixtures and also it was investigated the 
possibility about the fluorine-18 was volatilized then it was mixed 
so with the tritium. Finally it was founded that the liberated amount 
of fluorine-18 depends widely of the experimental conditions, such 
as the temperature and the hydrogen amount in the mixture of 
dragging gas. (Author). 


35393 (INIS-mf-13619, pp. No pagination) Location of leak- 
ages in the fresh water primary network distribution in the 
Nuclear Center. Rodriguez, A.G. (Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico)); Perez, G.V.; Rodriguez, 
A.F. Instituto de Investigaciones Electricas, Cuernavaca (Mexico); 
Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico); Instituto Mexicano de Petroleo, Mexico City (Mexico). 1992. 
89p. (In Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ- 
IMP on technological specialities, Salazar (Mexico), 15 Jul 1992). 
In 6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 10: industrial applications of radiation and control. Order 
Number DE94601190. Source: OSTI; NTIS (US Sales Only); INIS. 

In the hydraulic net of Nuclear Centre in Salazar, Mexico was 
necessary the application of radioactive traces after very much ef- 
forts for locating the situation of leaks of water and not obtain 
satisfactory results for other methods. It was injected a small quan- 
tity of °* NazCO3 in aqueous solution in the tank discharge which 
stores the fresh water. After the running water movement was fol- 
lowed for gamma radiation detection omitted by the °4 Na in grave 
digged each 100 meters along the pipes. In this work is presented 
the methodology used to locate two water leaks and the corre- 
sponding safety radiological considerations. (Author). 


35394 (INIS-mf-13619, pp. No pagination) Methodology to 


calculate wall thickness in metallic pipes. Ramirez, G.F. (Insti- 


tuto Mexicano de Petroleo, Mexico City (Mexico)); Feliciano, H.J. 
Instituto de Investigaciones Electricas, Cuernavaca (Mexico); Insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Instituto Mexicano de Petroleo, Mexico City (Mexico). 1992. 89p. 
(In Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on 
technological specialities, Salazar (Mexico), 15 Jul 1992). In 6. 
Seminar of the IIE-ININ-IMP on technological specialties. Topic 10: 
industrial applications of radiation and control. Order Number 
DE94601190. Source: OSTI; NTIS (US Sales Only); INIS. 

The principal objective in the developing of the activities of in- 
dustrial type is to carry out a efficient and productive task: that 
implies necessarily to know the best working conditions of the 
equipment and installations to be concerned. The applications of 
the radioisotope techniques have a long time as useful tools in 
several fields of human work. For example, in the Petroleos Mexi- 
canos petrochemical complexes, by safety reasons and for to 
avoid until maximum the losses, it must be know with a high possi- 
bie precision the operation regimes of the lines of tubes that they 
conduce the hydrocarbons, with the purpose to know when they 
should be replaced the defective or wasted pieces. In the Mexican 
Petroleum Institute is carrying out a work that it has by objective to 
develop a methodology bases in the use of radioisotopes that per- 
mits to determine the average thickness of the metallic tubes wall, 
that they have thermic insulator, with a precision of +0.127 mm 
(+5 thousandth inch). The method is based in the radiation use 
emitted by Cs-137 sources. In this work it is described the method- 
ology development so as the principal results obtained. (Author). 


35395 (INIS-mf-13619, pp. No pagination) Nuclear systems 
of level measurement. Lara, A.J. (Instituto Mexicano de Petroleo, 
Mexico City (Mexico)); Cabrera, M.J. Instituto de Investigaciones 
Electricas, Cuernavaca (Mexico); Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico); Instituto Mexicano de 
Petroleo, Mexico City (Mexico). 1992. 89p. (in Spanish). (CONF- 
9207219-: 6. Seminar of the IIE-ININ-IMP on_ technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
H1E-ININ-IMP on technological specialties. Topic 10: industrial appli- 
cations of radiation and control. Order Number DE94601190. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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In the industry there are processes in which is necessary to 
maintain the products level controlled which are handled for their 
transformation. The majority of such processes and by the opera- 
tion conditions, they do not admit measure systems of level of 
invasive type then the application of nuclear techniques for level 
measurement results a big aid in these cases, since all the system 
installation is situated beyond frontiers of vessels that contain the 
product for measuring. In the Department of Nuclear Technology 
Applications of Mexican Petroleum Institute was developed a level 
measurement system by gamma rays transmission which operates 
in the Low Density Polyethylene plant of Petrochemical Complex 
Escolin at Poza Rica, Veracruz, Mexico. (Author). 


35396 (INIS-mf—13619, pp. No pagination) Determination of 
densities of materials by gamma radiation attenuation coeffi- 
cient. Sanchez, P.B. (Instituto Mexicano de Petroleo, Mexico City 
(Mexico)); Ramirez, G.F. Instituto de Investigaciones Electricas, 
Cuernavaca (Mexico); Instituto Nacional de Investigaciones Nucle- 
ares, Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico 
City (Mexico). 1992. 89p. (In Spanish). (CONF-9207219-: 6. Semi- 
nar of the IIE-ININ-IMP on technological specialities, Salazar 
(Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on tech- 
nological specialties. Topic 10: industrial applications of radiation 
and control. Order Number DE94601190. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of this work is to obtain the materials density mak- 
ing good use of the property of gamma radiation absorption by 
themselves. With the object of can to be able to carry out diverse 
applications of the high energy radiation this is between 30 KeV 
and 1.5 MeV at industrial level, as the industrial tomography, 
determination of current densities in tubes, etc. It is provided a de- 
scription of diverse aspects that they have been modified to can 
make trusty measurements utilizing radioactive sources of Co-60, 
Cs-137, Ba-133 for determining the mass absorption coefficient 
and later to obtain the density. With this object was compared the 
results obtained from the theory and experimental data obtained. 
(Author). 


35397 (INIS-mf-13620) 6. Seminar of the HIE-ININ-IMP on 
technological specialties. Topic 6: environmental contamina- 
tion. Instituto de Investigaciones Electricas, Cuernavaca (Mexico); 
Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico); Instituto Mexicano de Petroleo, Mexico City (Mexico). 1992. 
133p. (In Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ- 
IMP on technological specialities, Salazar (Mexico), 15 Jul 1992). 
Order Number DE94601976. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The document includes 10 papers presented at the 6. Seminar 
of the IIE-ININ-IMP on technological specialities in the field of envi- 
ronmental contamination (Topic 6). From these, 6 papers were in 
INIS subject scope and a separate abstract was prepared for each 
of these papers. 


35398 (INIS-mf-13620, pp. No _ pagination) Irradiation- 
composing of sewage sludge. Moreno Alcantara, J. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); 
Colin Cruz, A.; Madrigal Uribe, D. Instituto de Investigaciones Elec- 
tricas, Cuernavaca (Mexico); Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico); Instituto Mexicano de Petroleo, 
Mexico City (Mexico). 1992. 133p. (In Spanish). (CONF-9207219-: 
6. Seminar of the IIE-ININ-IMP on technological specialities, 
Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP 
on technological specialties. Topic 6: environmental contamination. 
Order Number DE94601976. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The residual sludge, generated as sub product of water treat- 
ment plants, is considered a commendable material of agronomic 
quality that it can be used as soil conditioner, organic fertilizer, in 
floriculture, forestation or in parks and gardens. However, its use is 
limited by its big pathogen contents, toxic chemical compound and 
heavy metals. The National Institute of Nuclear Research and the 
Mexico's State University are developing a research work for eval- 
uate a process on laboratory scale: irradiation-sludge treatment 
moreover and to determine its use, handling and final disposal of 
this material. (Author). 
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35399 (INIS-mf-13623, pp. No pagination) Planning and pro- 
graming a quality assurance system in the National Institute of 
Nuclear Research. Olivares Orozco, L.A. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 82p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
HIE-ININ-IMP on technological specialties. Topic 11: standards and 
quality assurance. Order Number DE94601179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The quality assurance systems implanted in the National Institute 
of Nuclear Research toward the latest of 70’s, was derived in two 
main emptying the first one is dedicated to verify the system im- 
plantation in several studies, projects, services and areas of the 
Institute through the application of inspection, vigilance and audito- 
ries. The second one is referred the present paper which is the 
representative to watch the document completion of the diverse 
distinguished requisites in the codes, by-laws, standards, specifica- 
tions and other applicable standing documents as national as 
internationals. in the NINR is started the Quality Assurance Sys- 
tems implantation, through of its ‘Quality Assurance Plan’ which to 
determine the Quality Institutional policies and the general nature 
requisites which must be executed in every study, project or area 
subjected to the Institutional Quality Assurance Systems. From this 
plan are derived the 'Quality Assurance Programs’, in which are in- 
dicated the specific requisites in according to the activity type to 
development. Later is started the documentation preparation which 
is previous to activities developing which is verified by Quality As- 
surance with the object to check between other aspects, its 
foundation and convenience with respect to the applicable standing 
standards; just as the competence, brightness, legibility, homo- 
geneity and formality of each document. (Author). 


35400 (INIS-mf-13696, pp. 1) X-ray diffractometry in materi- 
als science. Zevin, Lev (Ben-Gurion Univ. of the Negev, 
Beersheba (Israel)). Feb 1993. 230p. (CONF-9302143—: 6. Israel 
materials engineering conference (IMEC), Dead Sea (Israel), 24 
Feb 1993). In Sixth Israel materials engineering conference IMEC 
Vi: Program and abstract. Order Number DE94602014. Source: 
OSTI; NTIS (US Sales Only); INIS. 
Short communication. X-RAY DIFFRACTION/uses; USES 


35401 (INIS-mf-13710, pp. 71-72) Void fraction measure- 
ment In two-phase organic-liquid metal MHD generators using 
gamma ray transmission. Kushelevsky, A.P. (Ben-Gurion Univ. of 
the Negev, Beersheba (israel). Dept. of Nuclear Engineering). Mar 
1990. 168p. (CONF-9002222-: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/gamma radiography; 
LIQUIDS; NONDESTRUCTIVE TESTING; VAPORS; VOID FRAC- 
TION 


35402 (JAERI-M-93-074) Effect of irradiation on enzymatic 
digestion of cellulosic wastes. Chowdhury, N.A. (institute of 
Food and Radiation Biology, Dacca (Bangladesh)); Matsuhashi, 
Shinpei; Hashimoto, Shoji; Kume, Tamikazu. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1993. 48p. Order Number 
DE94701201. Source: OSTI; NTIS; INIS. 

Combination treatments with irradiation and other methods were 
examined to enhance the digestion of cellulosic materials such as 
sugar cane bagasse and rice straw. The amount of crude fiber 
(CF), acid detergent fiber (ADF) and neutral detergent fiber (NDF) 
of bagasse and rice straw were changed with various treatments. 
Alkali treatment (0.2N NaOH) was the most efficient for the 
enzymatic hydrolysis of bagasse and rice straw. Combination treat- 
ments with radiation and alkali or other methods increased their 
efficiency, and synergistic effect of radiation and alkali treatment 
was observed. Enzymatic digestion of CF of bagasse and rice 
straw treated by degassed water yielded high reducing sugar com- 
parable to that of CF treated by alkali. CF of bagasse and rice 
straw treated by ozone did not show the significant increase in the 
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release of reducing sugar upon saccharification. ADF and acid de- 
tergent lignin (ADL) contents decreased with the fermentation of 
bagasse by Coriolus versicolor. Electron microscopic observations 
also revealed the degradation of lignocellulosic components of 
bagasse. (author). 


35403 (LA-UR-93-2908) Optimization and control of a small 
angle ion source using an adaptive neural network controller. 
Brown, S.K.; Mead, W.C.; Bowling, P.S.; Jones, R.D.; Barnes, 
C.W. Los Alamos National Lab., NM (United States). [1993]. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9308136-3: 5. international con- 
ference on ion sources, Peking (China), 31 Aug - 4 sep 1993). 
Order Number DE93040063. Source: OSTI; NTIS; GPO Dep. 

This project developed an automated controller based on an arti- 
ficial neural network and evaluated its applicability in a real-time 
environment. This capability was developed within the context of a 
small angle negative ion source on the Discharge Test Stand at Los 
Alamos. The controller processes information obtained from the 
beam current waveform, developing a figure of merit (fom) to de- 
termine the ion source operating conditions. The fom is composed 
of the magnitude of the beam current, the stability of operation, 
and the quietness of the beam. Using no knowledge of operating 
conditions, the controller begins by making of rough scan of the 
four-dimensional operating surface. This surface uses as indepen- 
dent variables the anode and cathode temperatures, the hydrogen 
flow rate, and the arc voltage. ’Me dependent variable is the fom 
described above. Once the rough approximation of the surface has 
been determined, the network formulates a model from which it de- 
termines the best operating point. The controller takes the ion 
source to that operating point for a reality check. As real data is 
fed in, the model of the operating surface is updated until the neu- 
ral network's model agrees with reality. The controller then uses a 
gradient ascent method to optimize the operation of the ion source. 
Initial tests of the controller indicate that it is remarkably capable. It 
has optimized the operation of the ion source on six different occa- 
sions bringing the beam to excellent quality and stability. 


35404 (ORNL/M-2910) The Advanced Neutron Source. Oak 
Ridge National Lab., TN (United States). [1993]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE93040596. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report discusses the following on the Advanced Neutron 
Source: A global view; neutron research improves our lives; the 
challenge; the solution; neutron research; some major applications; 
environmental, safety, and health considerations; education; what 
the ANS means for local communities; and what will the ANS cost. 


35405 (SAND-93-0386C) Computational analysis of debris 
formation in SXPL laser-plasma sources. Trucano, T.; Grady, 
D.; Olson, R.; Farnsworth, A. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9305159-6: Optical Society of America (OSA) topical 
meeting on soft x-ray projection lithography, Monterey, CA (United 
States), 10-12 May 1993). Order Number DE93019431. Source: 
OSTI; NTIS; GPO Dep. 

One of the goals of soft X-ray projection lithography (SXPL) is to 
devise laser plasma X-ray sources that minimize or entirely 
eliminate condensed debris. Our progress in developing a compu- 
tational methodology for analyzing and predicting the formation of 
target debris in laser generated soft X-ray sources is presented. 
Our numerical approach requires (1) simulation of the laser/target 
interaction using the LASNEX radiation hydrodynamics code; (2) 
simulation of the thermomechanical response of the target using 
the CTH strong shock code; (3) and detailed debris predictions 
from extrapolation of CTH results to millisecond time scales via 
post-processing techniques. We will discuss scaling issues, give 
examples of calculations, and discuss experimental data. 


35406 (SAND-93-1618C) Benchmarking the Sandia Pulsed 
Reactor Ill cavity neutron spectrum for electronic parts calli- 
bration and testing. Kelly, J.G.; Griffin, P.J.; Fan, W.C. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC04-76DP00789. (CONF-930704—-10: Nuclear and 
space radiation effects conference, Snowbird, UT (United States), 
19-23 Jul 1993). Order Number DE93019421. Source: OSTI; 
NTIS; GPO Dep. 

The SPR Ill bare cavity spectrum and integral parameters have 
been determined with 24 measured spectrum sensor responses 
and an independent, detailed, MCNP transport calculation. This 
environment qualifies as a benchmark field for electronic parts test- 
ing. 
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35407 (LA-12618-PR) Heat source technology program: 
Quarterly report, January-March 1993. George, T.G. (comp.). 
Los Alamos National Lab., NM (United States). Oct 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93019680. Source: 
OSTI; NTIS; GPO Dep. 

This quarterly report describes activities performed in support of 
Cassini fueled-clad production and studies related to the use of 
238PuO, in radioisotope power systems carried out for the Office of 
Special Applications of the US Department of Energy (DOE) by 
Los Alamos National Laboratory (LANL). Most of the activities de- 
scribed are ongoing; the results and conclusions described may 
change as the work progresses. 


0704 Economic, Industrial, and Business Aspects 


35408 (INIS-mf-13622, pp. No pagination) Sterilization by 
gamma irradiation. Reyes Frias, L. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 95p. (In Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
HiE-ININ-IMP on technological specialties. Topic 15: commercializa- 
tion and technology transfer. Order Number DE94602105. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since 1980 the National Institute of Nuclear Research counts 
with an Industrial Gamma Irradiator, for the sterilization of raw ma- 
terials and finished products. Through several means has been 
promoted the use of this technology as alternative to conventional 
methods of sterilization as well as steam treatment and ethylene 
oxide. As a result of the made promotion this irradiator has come 
to its saturation limit being the sterilization irradiation one of the 
main services that National Institute of Nuclear Research offers to 
producer enterprises of disposable materials of medical use also of 
raw materials for the elaboration of cosmetic products and pharma- 
ceuticals as well as dehydrated foods. It is presented the trend to 
the sterilization service by irradiation showed by the compilation 
data in a survey made by potential customers. (Author). 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 35507 


35409 (DOE/MC/26366-93/C0194) A calcium oxide sorbent 
process for bulk separation of carbon dioxide. Harrison, D.P. 
(Louisiana State Univ., Baton Rouge, LA (United States). Dept. of 
Chemical Engineering); Han, C.; Silaban, A. USDOE Morgantown 
Energy Technology Center, WV (United States); Louisiana State 
Univ., Baton Rouge, LA (United States). Dept. of Chemical Engi- 
neering. [1993]. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC21-89MC26366. (CONF- 
9306148-5: Coal-fired power systems ‘93: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 28-30 
Jun 1993). Order Number DE93019288. Source: OSTI; NTIS; 
GPO Dep. 

Reaction conditions for those runs discussed in this paper are 
summarized in Table 1. In tests 02, 03, and 04 the carbonation 
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feed gas consisted of COz2 in No in order to establish the ability of 
the calcined dolomite sorbent to remove CO> at conditions where 
the shift reaction could not occur. In the next group of tests (15, 
16, 18) the carbonation feed gas contained only CO, H20, and No. 
Any change in feed gas composition would serve as proof that the 
shift reaction was occurring at the test conditions. CO, formed by 
the shift reaction should be removed from the gas phase by react- 
ing with the sorbent. Therefore this series of tests involved both 
reactions even though the feed gas contained no COz. Finally, the 
feed gas in test 19 contained all of the major components found in 
a sulfur-free coal-gas. COz in the reactor feed as well as that pro- 
duced by the shift reaction was available for reacting with the 
sorbent. 


35410 (DOE/MC/26366-3454) A calcium oxide sorbent pro- 
cess for bulk separation of carbon dioxide: Quarterly 
progress report No. 15, January 1993—March 1993. Harrison, 
D.P. Louisiana State Univ., Baton Rouge, LA (United States). Dept. 
of Chemical Engineering. Apr 1993. 25p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-89MC26366. 
Order Number DE94000429. Source: OSTI; NTIS; GPO Dep. 
Phase | research, in which an electrobalance reactor was used 
to establish the technical feasibility of the regenerable sorbent pro- 
cess, was completed in March 1992 and results have been fully 
described in earlier quarterly reports. In Phase |, the calcination 
and carbonation characteristics of three calcium sorbents were 
studied as a function of calcination and carbonation temperature 
and pressure, mol fraction CO, in the carbonation gas, and 
carbonation background gas composition. Desirable reaction condi- 
tions required for high reactivity and good sorbent durability were 
determined. Multicycle tests consisting of as many as ten complete 
calcination and carbonation cycles were completed. Indirect evi- 
dence which suggested that the water-gas shift reaction occurred 
simultaneously with COz removal was found. Occurrence of the si- 
multaneous reactions created the possibility of a direct one-step 
process for the manufacture of hydrogen from coal-gas while at the 
same time separating a concentrated stream of CO2. The concen- 
trated CO2 stream could be quite significant if, in the future, 
environmental regulations restrict atmospheric CO, emissions. 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 35507 
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35411 (DOE/CH/10093—213) Biofuels: Project summaries: 
Research summaries, Fiscal year 1992. National Renewable 
Energy Lab., Golden, CO (United States). May 1993. 117p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. Order Number DE93010003. Source: OSTI; 
NTIS; GPO Dep. 

Domestic transportation fuels are almost exclusively derived from 
petroleum and account for about two-thirds of total US petroleum 
consumption. In 1990, more than 40% of the petroleum used do- 
mestically was imported. Because the United States has only 5% 
of the world’s petroleum reserves, and the countries of the Middle 
East have about 75%, US imports are likely to continue to 
increase. With our heavy reliance on oil and without suitable sub- 
stitutes for petroleum-based transportation fuels, the United States 
is extremely vulnerable, both strategically and economically, to fuel 
supply disruptions. In addition to strategic and economic affairs, the 
envirorunental impacts of our use of petroleum are becoming in- 
creasingly evident and must be addressed. The US Department of 
Energy's (DOE's) Office of Energy Efficiency and Renewable 
Energy (EE), through its Biofuels Systems Division (BSD), is ad- 
dressing these issues. The BSD is aggressively pursuing research 
on biofuels-liquid and gaseous fuels produced from renewable do- 
mestic feedstocks such as forage grasses, oil seeds, short-rotation 
tree crops, agricultural and forestry residues, algae, and certain in- 
dustrial and municipal waste streams. 


35412 (NREL/CP-200-5768-Vol.1) First Biomass Confer- 
ence of the Americas: Energy, environment, agriculture, and 
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industry: Proceedings, Volume 1. National Renewable Energy 
Lab., Golden, CO (United States). [1993]. 796p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-9308106-Vol.1: 1. biomass conference of the 
Americas: energy, environment, agriculture, and industry, Burling- 
ton, VT (United States), 30 Aug - 2 sep 1993). Order Number 
DE93010050. Source: OSTI; NTIS; GPO Dep. 

This conference was designed to provide a national and interna- 
tional forum to support the development of a viable biomass 
industry. Although papers on research activities and technologies 
under development that address industry problems comprised part 
of this conference, an effort was made to focus on scale-up and 
demonstration projects, technology transfer to end users, and com- 
mercial applications of biomass and wastes. The conference was 
divided into these major subject areas: Resource Base, Power 
Production, Transportation Fuels, Chemicals and Products, Envi- 
ronmental Issues, Commercializing Biomass Projects, Biomass 
Energy System Studies, and Biomass in Latin America. The pa- 
pers in this first volume deal with Resource Base and Power 
Production. The particular subjects within the Resource Base area 
are Biomass, Wastes and Residues, Feedstock Research, and 
Commercial Systems. The emphasized subjects within the Power 
Production area are Combustion, Thermal and Biological Gasifica- 
tion, Waste Generation and Waste Disposal and Waste Emissions, 
and Heat, Steam, and Fuels-Commercial Systems. Selected ab- 
stracts have been indexed separately for inclusion in the Energy 
Science and Technology Database. 


35413 (NREL/CP—200-5768-Vol.2) First Biomass Confer- 
ence of the Americas: Energy, environment, agriculture, and 
industry: Proceedings, Volume 2. National Renewable Energy 
Lab., Golden, CO (United States). [1993]. 711p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. (CONF-9308106—Vol.2: 1. biomass conference of the 
Americas: energy, environment, agriculture, and industry, Burling- 
ton, VT (United States), 30 Aug - 2 sep 1993). Order Number 
DE94000435. Source: OSTI; NTIS; GPO Dep. 

This conference was designed to provide a national and interna- 
tional forum to support the development of a viable biomass 
industry. Although papers on research activities and technologies 
under development that address industry problems comprised part 
of this conference, an effort was made to focus on scale-up and 
demonstration projects, technology transfer to end users, and com- 
mercial applications of biomass and wastes. The conference was 
divided into these major subject areas: Resource Base, Power 
Production, Transportation Fuels, Chemicals and Products, Envi- 
ronmental Issues, Commercializing Biomass Projects, Biomass 
Energy System Studies, and Biomass in Latin America. The pa- 
pers in this second volume cover Transportation Fuels, and 
Chemicals and Products. Transportation Fuels topics include: 
Biodiesel, Pyrolytic Liquids, Ethanol, Methanol and Ethers, and 
Commercialization. The Chemicals and Products section includes 
specific topics in: Research, Technology Transfer, and Commercial 
Systems. Selected papers have been indexed separately for inclu- 
sion in the Energy Science and Technology Database. 


35414 (NREL/CP-200-5768-Vol.3) First biomass conference 
of the Americas: Energy, environment, agriculture, and indus- 
try: Proceedings, Volume 3. National Renewable Energy Lab., 
Golden, CO (United States). [1993]. 463p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
(CONF-9308106—Vol.3: 1. biomass conference of the Americas: 
energy, environment, agriculture, and industry, Burlington, VT 
(United States), 30 Aug - 2 sep 1993). Order Number 
DE94000436. Source: OSTI; NTIS; INIS; GPO Dep. 

This conference was designed to provide a national and interna- 
tional forum to support the development of a viable biomass 
industry. Although papers on research activities and technologies 
under development that address industry problems comprised part 
of this conference, an effort was made to focus on scale-up and 
demonstration projects, technology transfer to end users, and com- 
mercial applications of biomass and wastes. The conference was 
divided into these major subject areas: Resource Base, Power 
Production, Transportation Fuels, Chemicals and Products, Envi- 
ronmental Issues, Commercializing Biomass Projects, Biomass 
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Energy System Studies, and Biomass in Latin America. The pa- 
pers in this third volume deal with Environmental Issues, Biomass 
Energy System Studies, and Biomass in Latin America. Concerning 
Environmental Issues, the following topics are emphasized: Global 
Climate Change, Biomass Utilization, Biofuel Test Procedures, and 
Commercialization of Biomass Products. Selected papers have 
been indexed separately for inclusion in the Energy Science and 
Technology Database. 


0907 Resources 
Refer also to citation(s) 35412, 35420, 35460, 35466 


35415 (DOE/OR/21389-40, pp. 8, Paper 37) issues affecting 
waste wood availability at the state & local level. Sifford, A. 
(Oregon Department of Energy, Salem, OR (United States)); Davis, 
G. CONEG Policy Research Center, Inc., Washington, DC (United 
States). [1992]. (CONF-9210157—: 5. annual national biofuels con- 
ference, Newton, MA (United States), 19-20 Oct 1992). In Waste 
wood processing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

This paper discusses issues affecting wood waste availability at 
the state and local levels. Results are derived from a study under- 
way to identify urban wood waste supplies and demands in 
northwest Oregon. Information on prior Oregon waste wood use is 
first provided. Central to this discussion is background on the for- 
est products industry and uses of its byproducts. The forest 
products industry is Oregon’s major industrial employer. Over 700 
firms engage in some p aspect of forest product manufacturing. 
Product examples include lumber, veneer, plywood, furniture, pa- 
per and composite “board” products such as particleboard. Most 
cities and towns have a forest products mill. 


35416 (DOE/OR/21389-40, pp. 26, Paper 27) What types of 
wood are in the waste stream?. Palola, E.S. (C.T. Donovan As- 
sociates, Inc., Burlington, VT (United States)). CONEG Policy 
Research Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157—: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

This paper identifies the sources, types, and proportions of 
waste wood currently generated and determines how much is typi- 
cally used for fuel. Information obtained during the study was from 
the 1992 study “Wood Products in the Waste Stream: Characteri- 
zation and Combustion Emissions”, funded by the New York State 
Energy Research and Development Authority, US Department of 
Energy's Regional Biomass Programs, US Environmental Protec- 
tion Agency, Virginia Department of Mines, Minerals, and Energy, 
and the Canadian Department of Energy, Mines, and Resources. 
This paper also incorporates analysis completed by CTD for other 
public- and private-sector waste wood research projects. The paper 
focuses on eight sources of waste wood, four of which are likely to 
contain non-wood material that could affect their use as fuel. Both 
“clean, untreated” and “treated wood” are produced by a variety of 
municipal, commercial, industrial, agricultural, construction, and de- 
molition activities. Treated wood is commonly referred to in the 
energy and solid waste industries as “urban” “recycled” “treated” 
“dirty”, and/or “demolition” wood. The paper discusses chemical 
characteristics and industry trends affecting the generation and dis- 
posal of major wood products that are treated in some way. In 
many states, the source and type of wood fuel has major implica- 
tions affecting the environmental permitting of facilities. Most states 
have, or are developing definitions for “clean” and “treated” wood 
to guide environmental permitting decisions. Most states have not, 
however, estimated the total waste wood resource or evaluated 


which portions of this resource contain treated wood products. 50 
refs., 4 figs., 2 tabs. 


35417 (DOE/OR/21389-40, pp. 30, Paper 42) Roles for 
biomass energy in sustainable development. Williams, R.H. (En- 
vironmental Protection Agency Air and Energy Engineering Lab., 
Washington, DC (United States)). CONEG Policy Research Center, 
Inc., Washington, DC (United States). [1992]. (CONF-9210157-: 5. 
annual national biofuels conference, Newton, MA (United States), 





19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 

This paper presents an overview of the possible future roles of 
biomass energy on a global scale. Among the topics covered are 
the following: challenges posed by biomass energy; addressing the 
food vs fuels controversy; making large scale biomass production 
for energy environmentally attractive; achieving favorable energy 
balances in biomass production for energy; achieving attractive 
economics through modernization of biomass energy; creating 
major energy roles for biomass with limited land resources for bio- 
mass. Tables and figures with extensive notes complete the paper. 
35 refs., 6 figs., 6 tabs. 


35418 (NEI-DK-1283, pp. 32-36) Delivery of wood chips. 
Leer, E. (Det danske Hedeselskab (Denmark)). Forskningscentret 
for Skov og Landskab, Lyngby (Denmark). 1992. (In Danish). 
(CONF-9203272-: Information day on wood chips, Ryomgaard 
(Denmark), 31 Mar 1992). In Firing with wood chips in heating and 
cogeneration plants. 90p. Order Number DE94702020. Source: 
OSTI; NTIS 

A short description of conditions of delivery of wood chip fuels in 
Denmark which includes data on wood resources, details on re- 
lated forestry processes and information on contracts. (AB) 
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Refer also to citation(s) 35418, 35434, 35445, 35461 


35419 (DOE/OR/21389—-40, pp. 1, Paper 34) Waste wood 
trom construction and demolition debris: Characterization and 
opportunities for recovery by intermediate scale processing 
facilities. Senior, M.A. (Environmental Resource Return, Corp., 
Portsmouth, NH (United States)). CONEG Policy Research Center, 
Inc., Washington, DC (United States). [1992]. Grant 59-32-R6- 
2141. (CONF-9210157-: 5. annual national biofuels conference, 
Newton, MA (United States), 19-20 Oct 1992). In Waste wood pro- 
cessing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

Waste wood, as part of the construction and demolition debris 
waste streams has historically been managed through landfilling, 
open burning or illegal dumping. Recent regulatory and economic 
conditions relating to waste wood disposal have prompted the de- 
mand for disposal alternatives and material recovery options. Mr. 
Senior's presentation examines the characteristics and origin of 
waste wood an wall as pertinent variables affecting waste wood 
generation rates. Emphasis is placed on the development criteria 
and equipment needs for construction and demolition debris pro- 
cessing/recovery facilities. 


35420 


(DOE/OR/21389—-40, pp. 7, Paper 36) New screening 
and air classification systems. Sherman, R.W. (General Kine- 


matics Corp., Barrington, IL (United States)). CONEG Policy 
Research Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157—-: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

An overview of the manner in which technically advanced vibrat- 
ing process equipment is used to assist in the recovery of biomass 
fuel and other recyclable materials. Special equipment designs 
efficiently convey, separate and classify a wide range of infeed ma- 
terials to recover recyclable material while minimizing the volume 
of material destined for eventual landfill. 3 figs. 


35421 (ETSU-B-—1255) Establishment and monitoring of 
large scaie trials of short rotation coppice for energy. Mitchell, 
C.P.; Ford-Robertson, J.B.; Watters, M.P. Aberdeen Univ. 
(United Kingdom). Dept. of Forestry. 1993. 103p. Contract 
E/SA/CON/1255/2079. Order Number DE94704012. Source: OSTI; 
NTIS (US Sales Only). 

This report covers the progress and results over the three years 
from 1989 to the end of 1991. The objectives of the project are to 
obtain information on costs, logistics, productivity and overall biol- 
ogy of short rotation coppice crops, in order to evaluate their 
potential for producing wood for fuel. This information has been 
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gathered through the establishment and management of planta- 
tions at sites throughout the UK, and the creation of an economic 
spreadsheet model to estimate the costs and revenues of produc- 
tion systems. (author) 


35422 (ETSU-B-1273) Whole tree harvesting systems for 
wood fuel. Mitchell, C.P.; Hudson, J.B.; Storry, P.G.S.; Brown, 
M.J. Aberdeen Univ. (United Kingdom). Dept. of Forestry. 1993. 
73p. Contract E/S5A/CON/1273/2129. Order Number DE93524518. 
Source: OSTI; NTIS (US Sales Only). 

Whole tree harvesting systems for wood fuel, including both inte- 
grated harvesting and whole tree comminution systems, have been 
investigated in a series of harvesting trials. Integrated harvesting, 
which is applicable to both thinning and clearfell operations, is 
defined as one in which an energy element is harvested in con- 
junction with conventional roundwood products. Whole tree 
comminution systems are applicable to both early thinning and to 
some forms of premature clearfell where the small tree size and 
poor form combine to render the use of conventional means of har- 
vesting uneconomic. Both systems were investigated in a range of 
commercial forestry crops, with the emphasis on conifer species, in 
varying terrain conditions throughout the United Kingdom. The se- 
ries of harvesting trials was used to establish production functions, 
in terms of harvesting productivity and cost for harvesting wood 
fuel from commercial conifer plantations. Data obtained from the 
results of the harvesting trials was incorporated into a computer 
based Harvesting Decision Support System (HDSS). Wood fuel 
yields, essential to estimating the potential resource and determin- 
ing harvesting costs, were established as a function of individual 
tree stem volume and the wet weight of the wood fuel. HDSS was 
used to determine harvesting costs for a series of representative 
whole tree harvesting systems for harvesting wood fuel from com- 
mercial conifer plantations. Both integrated harvesting and whole 
tree comminution systems were costed for early thinning, and inte- 
grated harvesting systems for clearfell. (Author) 


35423 (NREL/MP-—232-4174, pp. 1-6) Fuels from microalgae 
overview: Aquatic species project. Brown, L.M. (National Re- 
newable Energy Lab., Golden, CO (US)). National Renewable 
Energy Lab., Golden, CO (United States). Jan 1992. In Aquatic 
Species Project report, FY 1989-1990. 120p. Order Number 
DE92001207. Source: OSTI; NTIS. 

When stimulated by environmental stress, many species of 
aquatic microalgae produce lipids that can be processed into diesel 
oil or gasoline. These algae have growth rates as high as five 
times those of most terrestrial plants, and some species flourish in 
saline or brackish water unsuitable for human or traditional agricul- 
tural use. In addition, microalgae require large quantities of carbon 
dioxide for growth and lipid production, thereby reducing the con- 
centration of atmospheric carbon dioxide. Studies have shown that 
economic fuel production will require the microalgae to be grown in 
intensive culture in large outdoor ponds. The system design con- 
sists of 6 in. deep, raceway-shaped ponds with a paddlewheel for 
circulating the water. Carbon dioxide and other nutrients are in- 
jected into the culture to optimize algal growth and lipid production. 


35424 (NREL/MP-—232-4174, pp. 7-31) Aquatic biomass 
resources and carbon dioxide trapping. Chelf, P. (National Re- 
newable Energy Lab., Golden, CO (US)); Browns, L.M.; Wyman, 
C.E. National Renewable Energy Lab., Golden, CO (United 
States). Jan 1992. In Aquatic Species Project report, FY 1989- 
1990. 120p. Order Number DE92001207. Source: OSTI; NTIS. 
intensively managed microaigal production facilities are capable 
of fixing several-fold more carbon dioxide per unit area than trees 
or crops. Although carbon dioxide is still released when aigal 
biomass-derived fuels are burned, integration of microaigal farms 
for flue gas capture approximately doubles the amount of energy 
produced per mole of carbon dioxide released. Microalgal biomass- 
derived materials also can be used for other long-term uses, 
serving to sequester carbon dioxide. Flue gas has the potential to 
provide sufficient quantities of carbon dioxide for such large-scale 
microalgae farms. Viewing microalgae farms as a means to reduce 
the effects of a serious pollutant (carbon dioxide) changes the view 
of the economics of the process. Instead of requiring that 
microalgae-derived fuel be cost competitive with fossil fuels, the 
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process economics must be compared with other technologies pro- 
posed to deal with the problem of carbon dioxide pollution. 
However, development of alternative, environmentally safer energy 
technologies such as microalgal biomass will benefit society 
whether or not global climate change is actually realized. Microal- 
gal biomass production has great potential to contribute to world 
energy supplies and to control COz emissions as the demand for 
energy increases. This technology makes productive use of arid 
semi-arid lands and highly saline water, resources that are not suit- 
able for agriculture and other biomass technologies. 


35425 (NREL/MP-232-4174, pp. 32-56) Design and opera- 
tion of an outdoor microalgae test facility: Large-scale system 
results. Weissman, J.C. (Microbial Products, inc., Vero Beach, FL 
(US)); Tillett, D.M. National Renewable Energy Lab., Golden, CO 
(United States). Jan 1992. In Aquatic Species Project report, FY 
1989-1990. 120p. Order Number DE92001207. Source: OSTI; 
NTIS. 

The Outdoor Test Facility was developed to help evaluate, in real 
terms, progress towards the goals of the Aquatic Species Project 
(ASP). Project goals included: archieving stable cultivation of mi- 
croalgae outdoors; extending productivity data in terms of scale 
and duration; specifying and testing a mode of operation for lipid 
induction; specifying and testing raceway pond designs, particularly 
in terms of lining, hydraulic performance, and carbonation system 
development; and delineating the state of the art of outdoor mass 
cultivation of microalgae to facilitate comparison with ASP techno- 
logical goals. Outdoor production was maintained at the 0.1-ha 
scale for 2 years. The operation of the ponds was stable during 
this time in that down-time could be kept under 10% to 15%. 
Species composition varied with season and operating conditions, 
but the total number of different organisms was limited to four. Two 
of these were species of Cyclotella, which could be cultivated over 
the 6 to 7 warm months of the year. Most of the yearly production 
of 37 mt ha~' yr—' was obtained during these 7 months. Winter 
operation in New Mexico is not productive enough, in outdoor cul- 
tures, to be justified. 


35426 (NREL/MP-232-4174, pp. 57-119) Genetic engineer- 
ing of microalgae for fuel production. Dunahay, T.G. (National 
Renewable Energy Lab., Golden, CO (US)); Jarvis, E.E.; Zeiler, 
K.G.; Nagle, N.; Brown, L.M.; Roessler, P.G.; Ohirogge, J.B.; Can- 
nons, A.C.; Solomonson, L.P. National Renewable Energy Lab., 
Golden, CO (United States). Jan 1992. In Aquatic Species Project 
report, FY 1989-1990. 120p. Order Number DE92001207. Source: 
OSTI; NTIS. 

Significant progress has been made toward the successful ge- 
netic engineering of microalgal species with high potential for fuel 
production. Foreign DNA has been transferred into a green alga, 
Chlorella ellipsoidea, and has been successfully expressed in this 
heterologous system. In addition, electroporation has shown 
promise as a means of introducing DNA into intact algal cells. We 
have analyzed the composition of DNA from several algae species 
and demonstrated the presence of modified bases. Elevated GC 
contents in several strains of green algae suggest that homologous 
selectable markers will be required for transformation; the develop- 
ment of homologous marker systems for Monoraphidium and for 
Cyclotella are in progress. Heterologous probes have been de- 
signed that recognize the nitrate reductase gene and will be used 
to isolate the gene from microalgal species of interest. We have 
also developed a strategy for DNA library construction which uses 
the advanced technology of the polymerase chain reaction. 
Progress has been made in the biochemical characterization of 
acetyl-CoA carboxylase, a key enzyme in lipid biosynthesis, and 
antibody and nucleotide probes have been developed for use in 
isolated the ACC gene. This work represents important steps to- 
ward the genetic improvement of microalgae for fuel production. 
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Refer also to citation(s) 35413, 35454, 35469, 37314 


35427 (DOE/CE/40740-3) A comprehensive program to de- 
velop correlations for the physical properties of kraft black 
liquors: Interim report No.3. Fricke, A.L.; Dong, D.J.; Schmid, 
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G.W.; Stoy, M.A.; Zaman, A.A. Florida Univ., Gainesville, FL 
(United States). Sep 1993. 87p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract FG02-85CE40740. Order 
Number DE94000363. Source: OSTI; NTIS; GPO Dep. 

The black liquor properties program has conducted a systematic 
collection data of properties, liquor composition, and lignin charac- 
teristics. Complete data, except for some density data, has been 
collected for Slash Pine black liquors made by experimental pulp- 
ing at a total of 25 different pulping conditions that cover the entire 
range used for commercial pulping. In addition, complete data has 
been collected for some mill liquors and partial properties or com- 
position data has been collected on Slash Pine black liquors made 
at 16 different pulping conditions and some mill liquors. Data re- 
duction methods have been developed or extended for correlation 
of viscosity, heat capacity, heat of dilution, and density. Correlation 
of properties to pulping conditions and of composition to pulping 
conditions has begun. In most cases, data reduction methods have 
been developed that are fundamentally based and that have been 
shown to be generally applicable to all black liquors. While it has 
not proven to be possible to include research for comprehensive 
correlations for properties for liquors from other species, we have 
shown that the behavior of liquors made from other species is simi- 
lar to that which has been explored extensively for Slash Pine 
liquors. This report reviews the methods used, describes examples 
of data reduction methods that have been developed, and presents 
some preliminary results for correlation of liquor composition and 
properties to pulping conditions for Slash Pine black liquors. 


35428 (DOE/OR/21389-40, pp. 1, Paper 18) Magnetic sepa- 
ration of tramp metals. Inglis, W.B. (Industrial Magnetics, Inc., 
Boyne City, Mi (United States)). CONEG Policy Research Center, 
Inc., Washington, DC (United States). [1992]. (CONF-9210157-: 5. 
annual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 

This paper presents an overview of magnets in connection with 
the biofuels industry and separation of metals. Areas covered are 
as follows: history and terminology; reasons for tramp metal sepa- 
ration; magnetic equipment used in metal separation; growing 
importance of recycling and the recovery market; future of mag- 
netic separation. 


35429 (DOE/OR/21389-40, pp. 1, Paper 26) Design and 
economics of electricity production from an indirectly heated 
biomass gasifier. Paisley, M.A. (Battelle, Columbus, OH (United 
States)); Breault, R.W.; Bain, R. CONEG Policy Research Center, 
Inc., Washington, DC (United States). [1992]. (CONF-9210157—: 5. 
annual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 

This paper discusses the design and economics of electricity 
production from an indirect biomass gasification process developed 
by Battelle's Columbus Division with the support of the US Depart- 
ment of Energy’s Biomass Energy Technology Division. The 
process development effort was initiated in 1980 with the start-up 
of a process research unit (PRU) to determine the feasibility of pro- 
ducing medium Btu gas from biomass in compact reactor system 
without the use of oxygen. Prior kinetic studies indicated that in or- 
der to fully exploit the high reactivity of biomass, reactor system 
considerably different than state-of-the-art were necessary. The 
state-of-the-art biomass gasification system were based on coal 
gasification technology and were therefore designed to provide the 
substantially longer residence times required to convert relatively 
unreactive coal and to handle a much denser feed material than 
biomass. 


35430 (DOE/OR/21389-40, pp. 1, Paper 28) The R&D of bio- 
mass integrated gasifiers: BIG/GT and BIG/STIG. Purvis, C.R. 
(EPA/Air and Energy Engineering Research Lab., Research Trian- 
gle Park, NC (United States)). CONEG Policy Research Center, 
Inc., Washington, DC (United States). [1992]. (CONF-9210157-: 5. 
annual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 
The concentration of carbon dioxide (COz) is increasing by an 
estimated 0.5 percent per year. CO, emissions from fossil fuel 





combustion quadrupled between 1950 and 1980, Conversion of 
biomass to energy is CO, neutral and produces lower sulfur diox- 
ide (SOz) and nitrogen oxides (NOx) emissions than fossil fuel 
combustion. The US Environmental Protection Agency/Air and En- 
ergy Engineering Research Laboratory (EPAIAEERL) is studying 
biomass gasification. Gasification research Is addressing the 
problems of advanced systems with regard to fixed/fluidized-bed- 
gasifiers, alkali/particulate cleanup, gas compatibility with turbines, 
and system efficiency. The State of Vermont was funded by EPA/ 
AEERL to evaluate the compatibility of gasified biomass feedstocks 
with a combustion gas turbine power generation system. The 
compatibility evaluation was performed at the General Electric Cor- 
porate Research and Development (GE CR&D) coal gasification 
pilot plant, The results of this research will provide data for de- 
signer/developers to demonstrate advanced systems and for 
owner/operators to improve system performance. This research will 
help promote biomass-for-energy as a global warming mitigation 
strategy by focusing on a need to minimize biomass resources 
through increased utilization efficiency. 


35431 (DOE/OR/21389—-40, pp. 3, Paper 35) Field test of a 
gasification reactor system for biomass energy conversion. 
Sethi, P.S. CONEG Policy Research Center, Inc., Washington, DC 
(United States). [1992]. (CONF-9210157-: 5. annual national biofu- 
els conference, Newton, MA (United States), 19-20 Oct 1992). In 
Waste wood processing and combustion for energy. 326p. Order 
Number DE93016245. Source: OSTI; NTIS. 

Total biomass potential in California is approximately 47 million 
tons. Approximately 15 percent, consisting of lumber mill wastes, 
livestock manures, urban wood wastes, forest slash, food process- 
ing wastes, and agricultural residues, is used for generation of 
electricity. In addition, about 17 percent, including livestock manure 
fertilizers, lumber mill waste for use in plywood production, and 
crop residues for animal feeds, is used for non-energy purposes, 
Therefore, a gross biomass resource of 32 million tons is available 
for energy production, with the total energy equivalent to 489 
trillion btu (approximately 7 percent of the total energy used in Cal- 
ifornia). Manufacturing and Technology Conversion International, 
Inc. (MTCl) is developing a new method for converting high-ash, 
high moisture biomass residue into a combustible fuel (a natural 
gas substitute) through an advanced biomass gasification system. 
The objective of the current project is to demonstrate the latest 
technology in biomass gasification system for the pilot plant test 
unit at full capacity to prove commercial feasibility of the thermo- 
chemical reactor system, and is sponsored by the California 
Energy Commission's Energy Technologies Advancement Program 
(ETAP), US Department of Energy, Inland Container Corporation 
and Weyerhauser Paper Corporation. MTCI was_ previously 
awarded $199,305 in ETAP funds in 1987 and has designed, con- 
structed and tested a prototype fluidized bed gasification system to 
process low quality biomass residues. Experiments were con- 
ducted at about 20 lb/hr feed to assess performance of the 
gasification system with various feedstocks. Feedstocks were re- 
acted with steam at temperatures of 1150°F to 1600°F to produce 
a clean medium btu fuel gas with a higher heating value of approx- 
imately 380 btuw/scf. The feedstocks tested included Sewage 
Sludge, RDF, lignite, sub-bituminous coal, mild gasification char, 
SRC residue, black liquor and wastes from pulp mills. 


35432 (DOE/OR/21389-40, pp. 5, Paper 33) Low-cost tech- 
nology choices for managing waste wood. Seeckins, B. CONEG 
Policy Research Center, Inc., Washington, DC (United States). 
[1992]. (CONF-9210157—: 5. annual national biofuels conference, 
Newton, MA (United States), 19-20 Oct 1992). In Waste wood pro- 
cessing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

This talk gives the viewer an overview of the range of wood pro- 
cessing equipment available, including 29 different pieces of 
low-cost, simple technology equipment. 


35433 (DOE/OR/21389-40, pp. 8, Paper 22) “Evaluation of 
briquetted wood waste for commercial heating”. Lee, A.O.; 
Lindquist, O.H. CONEG Policy Research Center, Inc., Washington, 
DC (United States). [1992]. (CONF-9210157—: 5. annual national 
biofuels conference, Newton, MA (United States), 19-20 Oct 1992). 
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In Waste wood processing and combustion for energy. 326p. Or- 
der Number DE93016245. Source: OSTI; NTIS. 

A Minnesota millwork company has been briquetting its sawdust 
for commercial sale as wood briquette fuel in its region for 9 years. 
The primary element in their production system is a 2 1/2 ton/hr 
high compression briquetter. Oak millwork sawdust has been bri- 
quetted into a solid fuel which has been tested and shown to have 
a content of over 8000 BTU’s/pound. Yearly competitive bidding for 
fuel contracts are held by state institutions. These institutions are 
legally required to provide yearly summary data on the energy con- 
sumption related to the fuels involved. The institutions report on 
their primary and secondary fuel costs related to their energy use 
data. Four schools currently use wood briquettes as their primary 
heating fuel after having 5 to 9 years experience with their perfor- 
mance and cost effectiveness. This paper summarizes the results 
of this experience and provides an extension to other applications. 
2 refs., 2 figs. 


35434 (DOE/OR/21389—40, pp. 8, Paper 44) Performance of 
a small system gasifier using biomass feedstocks. Zachritz, 
W.H. Il (New Mexico State Univ., Las Cruces (United States)); 
Kuester, J.A.; Brand, S. CONEG Policy Research Center, Inc., 
Washington, DC (United States). [1992]. (CONF-9210157—: 5. an- 
nual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 

Major sources of biomass in the southwestern region of the US 
include agricultural residues (cotton ginning wastes), forestry 
residues (sawmill and particle board residues), and municipal solid 
waste (MSW). Large metropolitan areas in the Southwest generally 
have the infrastructure and volume of waste to devise economical 
solutions for the use or disposal of these ma or biomass sources. 
But small, widely-separated industries and communities have lim- 
ited options for the use or disposal of biomass resources. This 
paper describes a demonstration project of a small system gasifier, 
which might be used to produce energy from such renewable re- 
sources, and gives an initial analysis of the results. 4 refs., 1 fig., 2 
tabs. 


35435 (ETSU-B-1294) Anaerobic digestion of industrial 
wastewater. A survey of potential applications in the United 
Kingdom industry. Environmental Technology Consultants Ltd., 
Newcastle-upon-Tyne (United Kingdom). 1993. 1382p. Order Num- 
ber DE94703941. Source: OSTI; NTIS (US Sales Only). 
Environmental Technology Consultants Limited have carried out 
an investigation into the potential applications of anaerobic diges- 
tion for the treatment of industrial wastewaters in the United 
Kingdom (UK). Bearing in mind those wastewaters which are 
suitable for anaerobic treatment and the types of industry with sig- 
nificant production levels in the U.K., it was decided to concentrate 
on a limited range of industries. These were food and beverages, 
pharmaceuticals, pulp and paper, chemical and petrochemical and 
textiles. Most of the available anaerobic processes were consid- 
ered since it was realized at the outset that no single system would 
be suitable for all situations, although it would appear that either 
the Upflow Anaerobic Sludge Blanket or the Anerobic Filter would 
be most appropriate on the grounds of performance stability and 
proven track record. The opportunities for energy recovery were 
considered in addition to the potential of the process for reducing 
pollution loads from industry and for reducing the quantity of bio- 
logical sludge produced when compared to conventional aerobic 
systems. It was estimated that the total theoretical energy resource 
from treating the U.K.’s industrial wastewaters by anaerobic diges- 
tion would be in the region of 500 to 700 megawatts (electrical 
power) although in practice, the total available resource level would 
be considerably less. It is suggested that every effort should be 
made to promote the process to industry as a low cost, environ- 
mentally acceptable wastewater treatment system but it is 
recommended that further detailed research should be conducted 
in order to assess the level of requirement for full-scale plants 
throughout the U.K. and of the total amount of energy which could 
be recovered by using anaerobic systems rather than aerobic bio- 
logical processes or physical/chemical treatment systems. (Author) 


35436 (ETSU-B-1296-P1) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 1: Introduction. 
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Cooper, G.; Gregory, R.; Manley, B.J.W.; Naylor, E. Environmental 
Resources Ltd., London (United Kingdom). 1993. 45p. Sponsored 
by Office of Gas Supply, London (United Kingdom). (DOE-CWM-— 
067A/92). Order Number DE94704042. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Landfill sites which accept domestic or civic amenity wastes (or 
both) will be accepting wastes with a high degradable cellulose 
content. In addition industrial and commercial wastes will have a 
degradable component. Under modern waste management prac- 
tices, this waste becomes anaerobic (air-starved) very quickly, and 
a microbial population soon develops within the site to process this 
cellulose and convert it to landfill gas (LFG). LFG may also contain 
nitrogen, oxygen, hydrogen and smaller quantities of a large num- 
ber of "trace gases” which can sometimes include hydrogen 
sulphide. Uncontrolled release of LFG to the environment may be 
both a safety hazard as well as an adverse environmental impact. 
The lack of gas production in the early life of landfill is no insurance 
against future gas production. If the conditions in the waste mass 
alter so as to become anaerobic or the moisture content increases, 
gas production may commence provided there is adequate degrad- 
able organic waste to support gas production. (author) 


35437 (ETSU-B—1296-P2) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 2: Control and 
instrumentation. Cooper, G.; Gregory, R.; Manley, B.J.W.; Naylor, 
E. Environmental Resources Ltd., London (United Kingdom). 1993. 
50p. Sponsored by Office of Gas Supply, London (United King- 
dom). (DOE-CWM-—067B/92). Order Number DE94704041. Source: 
OSTI; NTIS (US Sales Only). 

The underlying theme of these guidelines is to ensure that any 
scheme which sets out to control actively or utilise LFG does so in 
a safe and effective manner. Furthermore, organisational aspects 
and all activities leading to the implementation of a LFG manage- 
ment system should be the subject of close scrutiny and formalised 
procedures to ensure both overall safety as well as long term oper- 
ational reliability. Initially it is necessary to identify ways in which 
LFG may be detected; characterised; monitored; and controlled. 
Thereafter, it is necessary to give guidance on manual or auto- 
matic systems which may be appropriate to the overall design 
operating requirement for the LFG management system. The pur- 
pose of the LFG management system may be to effect LFG 
generation monitoring; LFG migration monitoring and control; and 
supply of LFG to an energy consumer. (author) 


35438 (ETSU-B—1296-P3) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 3: Environmen- 
tal impacts and law. Cooper, G.; Gregory, R.; Manley, B.J.W.; 
Naylor, E. Environmental Resources Ltd., London (United 
Kingdom). 1993. 56p. Sponsored by Office of Gas Supply, Lon- 
don (United Kingdom). (DOE-CWM-067C/92). Order Number 
DE94704039. Source: OSTI; NTIS (US Sales Only). 

The underlying theme of these guidelines is to ensure that any 
scheme which sets out to control actively or utilise LFG does so in 
a safe and effective manner. Furthermore, organisational aspects 
and all activities leading to the implementation of a LFG manage- 
ment system should be the subject of close scrutiny and formalised 
procedures to ensure both overall safety as well as long term oper- 
ational reliability. Part 3 reviews environmental impacts and law, 
cites scenarios, and discusses contracted arrangements for the 
utilisation of LFG and the potential effects of recent and future leg- 
islation. (author) 


35439 (ETSU-B—1296-P4A) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 4A: A brief 
guide to utilising landfill gas. Cooper, G.; Gregory, R.; Manley, 
B.J.W.; Naylor, E. Environmental Resources Ltd., London (United 
Kingdom). 1993. 14p. Sponsored by Office of Gas Supply, Lon- 
don (United Kingdom). (DOE-CWM-—067D1/92). Order Number 
DE94704038. Source: OSTI; NTIS (US Sales Only). 

The underlying theme of these guidelines is to ensure that any 
scheme which sets out to control actively or utilise LFG does so in 
a safe and effective manner. Furthermore, organisational aspects 
and all activities leading to the implementation of a LFG manage- 
ment system should be the subject of close scrutiny and formalised 
procedures to ensure both overall safety as well as long term oper- 
ational reliability. The aim of this document is to give guidance for 
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determining the technical and commercial feasibility of utilising gas 
derived from a landfill site. (author) 


35440 (ETSU-B-1296-P4B) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 4B: Utilising 
landfill gas. Cooper, G.; Gregory, R.; Manley, B.J.W.; Naylor, E. 
Environmental Resources Ltd., London (United Kingdom). 1993. 
60p. Sponsored by Office of Gas Supply, London (United King- 
dom). (DOE-CWM-067D2/92). Order Number DE94704040. 
Source: OSTI; NTIS (US Sales Only). 

Opportunities for exploiting landfill gas may be either direct use 
of the gas, typically in boilers or kilns, or for the generation of elec- 
tricity. For any utilisation option, the gas must be of an appropriate 
quality and sufficient quantity to sustain the utilisation plant, and 
the economics of the operation must be assessed not only on the 
capital cost of the equipment, but also on the operation and main- 
tenance costs, labour costs, and rent, rates and other costs which 
the project must support. The economics of utilisation of LFG are 
therefore a function of the amount of gas available; the gas quality; 
the lifetime of the site as a gas producer; total system cost; avail- 
ability of a consumer; costs of fuels with which LFG competes; 
energy supply requirements; and the availability of grants. Part 4B 
of the guidelines series sets out to examine these parameters with 
a view to guiding the reader in deciding whether or not to proceed 
with a LFG utilisation scheme. (author) 


35441 (ETSU-B-1296-P5) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 5: Gas wells. 
Cooper, G.; Gregory, R.; Manley, B.J.W.; Naylor, E. Environmental! 
Resources Ltd., London (United Kingdom). 1993. 57p. Sponsored 
by Office of Gas Supply, London (United Kingdom). (DOE-CWM-— 
067E/92). Order Number DE94704037. Source: OSTI; NTIS (US 
Sales Only). 

The underlying theme of these guidelines is to ensure that any 
scheme which sets out to control activity or utilise landfill gas 
(LFG) does so in a safe and effective manner. Furthermore, organ- 
isational aspects and all activities leading to the implementation of 
a LFG management system should be the subject of close scrutiny 
and formalised procedures to ensure both overall safety as well as 
long term operational reliability. Topics discussed include design 
criteria and specifications; gas collection protocol; gas well installa- 
tion; gas collection pipework; commissioning and decommissioning 
procedures; operating and monitoring procedures; and inspections, 
examinations and records. (author) 


35442 (ETSU-B-1296-P6) Guidelines for the safe control 
and utilisation of landfill gas. Final report. Pt. 6: Gas handling 
and associated pipework. Cooper, G.; Gregory, R.; Manley, 
B.J.W.; Naylor, E. Environmental Resources Ltd., London (United 
Kingdom). 1993. 40p. Sponsored by Office of Gas Supply, Lon- 
don (United Kingdom). (DOE-CWM-—067F/$2). Order Number 
DE94704036. Source: OSTI; NTIS (US Sales Only). 

The underlying theme of these guidelines is to ensure that any 
scheme which sets out to control actively or utilise LFG does so in 
a safe and effective manner. Furthermore, organisational aspects 
and all activities leading to the implementation of a LFG manage- 
ment system should be the subject of close scrutiny and formalised 
procedures to ensure both overall safety as well as long term oper- 
ational reliability. The equipment and plant considered in Part 6 of 
the guidelines series is that used for the control, conditioning, 
movement and utilisation or conversion of LFG as drawn from a 
landfill site equipped with gas wells and an associated pipework 
extraction system. (author) 


35443 (ETSU-B-1356) Evaluation of a Henley Burrowes 
shredder for size reduction of various waste materials. Pap- 
worth, R. Warren Spring Lab., Stevenage (United Kingdom). 1993. 
39p. (WSL-CR-3644-(MR)). Order Number DE93524517. Source: 
OSTI; NTIS (US Sales Only). 

This report details the work done to evaluate a shredder manu- 
factured by Henley Burrowes which is intended to size reduce a 
variety of different waste materials. The testwork has shown that 
the unit performs well with dry pliable materials such as cardboard, 
semi rigid plastic and wood at low (1 toh) feedrates. Although the 
shredder can cope with small quantities of contraries such as 





stones or metal items contained in these wastes it is not appropri- 
ate for feedstocks containing high proportions of these materials. 
Notable wastes for which performance was unsatisfactory were 
tough flexible materials such as rubber or textiles. In particular a 
carpet roll caused the shredder to jam. In general the units power 
consumption was comparable to other size reduction equipments of 
similar size and hence capacity. Noise levels are considered to be 
acceptable providing adequate health and safety measures such as 
ear defenders are used by operatives in the near vicinity. (Author) 


35444 (NEI-DK-1232) Report on status of communal 
biomass conversion plants. Energistyrelsen, Copenhagen (Den- 
mark). Oct 1992. 31p. (in Danish). Order Number DE93516637. 
Source: OSTI; NTIS. 

The first Danish biomass conversion plant was built in the 
1970's. It was a small plant supplied with manure from a single 
herd of domestic animals. 75% of the following smaller plants were 
given up after a short period of operation, because of technical and 
economical problems. It was not until the eighties that larger com- 
munal plants were constructed. Currently (September 1992) there 
are 10 communal and 10 farm plants in Denmark. The develop- 
ment and experiences gained in relation to the establishment of 
these larger communal plants (some of which are supplied with 
household wastes) are described in detail. Related advantages and 
disadvantages are discussed. The plan of management is de- 
scribed. Details and data are given in relation to the descriptions of 
eleven communal plants. Production, the cleaning and transport of 
the biogas, transport of manure supply, mixing, heat recovery, sep- 
aration processes, environmental aspects, use of wastes as 
fertilizers, veterinary inspections, economical aspects and Danish 
farmers’ interest in biomass conversion plants are topics dealt with. 
The follow-up programme is presented. A report produced by the 
Coordination Committee of the Danish Energy Agency concludes 
that it will be possible to establish rentable plants for biomass con- 
version in the future which are not wholly dependent on 
government subsidies. The committee recommends a slow devel- 
opment in conformity with the economical situation and suggests a 
number of subsidy types. (AB) 


35445 (NEI-DK-1319) Whole trees for energy purposes 
from clearcuts: Studies on harvesting, forwarding, chipping 
and storage. Danish Institute of Forest Technology. Research Re- 
port, 9. Kofman, P.D. Skovteknisk Inst., Copenhagen (Denmark). 
1991. 40p. Contract EM-1383/88-7. Order Number DE94709619. 
Source: OSTI; NTIS. 

EFP-88. 

Storage of energy chips in situ in a forest is quite expensive, as 
storage loss due to biological activity can exceed 10% of the 
stored volume and covering of the stack costs roughly DKK 15 per 
m® loose volume. The whole trees can be stored at the roadside 
without major storage losses and without expenses for covering the 
logs. A large-scale test was performed on a lodgepole pine (Pinus 
contorta) clearcut, including three different felling, forwarding of 
whole trees, and chipping on the area and at the roadside. A simi- 
lar test was performed for a mountain pine (Pinus mugo) clearcut. 
This test was restricted to forwarding and chipping. For this pur- 
pose trees had been felled by chainsaw. Summer drying, chipping 
at roadside with or without previous storage, covering of chips by 
paper etc. were investigated. Moisture contents depending on the 
felling-storage cycle were determined. (EG) 


35446 (NEI-DK-1331) Recovery of biogas from storage 
tanks. Krueger, |. WasteSystems A/S, Soeborg (Denmark). Jul 
1993. 21p. (In Danish). Contract ENS-51161-92.0059. Order Num- 
ber DE94709608. Source: OSTI; NTIS. 

The system for recovery of methane from a storage tank at Fan- 
gel (Denmark) biomass conversion tank is described. The methane 
is led from the storage tank to the existing gas system and in this 
way becomes a part of the plant's gas system. When the liquid 
manure is tapped from the storage tanks, gas from the low- 
pressure storage is led to the storage tanks to compensate for the 
slurry volume which has been drawn therefrom, and also to avoid 
the occurrence of negative pressure which could lead to air being 
sucked in which would result in a potentially explosive mixture of 
gases in the tanks. The construction and operation of the system is 
elucidated and a diagram illustrates the design of the plant. (AB) 
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35447 (NEI-DK-1333) Project for open burning of ventila- 
tion air at Fangel Biomass conversion plant. Krueger, |. 
WasteSystems A/S, Soeborg (Denmark). Jul 1993. 6p. (in Danish). 
Contract ENS-51161-92.0080. Order Number DE94709607. 
Source: OSTI; NTIS; INIS. 

A short description of the function of an installation set up in 
connection with Fangel Biomass conversion plant (Denmark) in 
order to reduce odor emitted from the system illustrated by two di- 
agrams. (AB) 


35448 (NUTEK-AVF-93-2) Biogas from waste: Optimization 
of biogas recovery by controlled deposition of solid waste. 
Nilsson, Peter (Lund Univ. (Sweden). Dept. of Water Resources 
Engineering); Aakesson, M.; Edner, S.; Bramryd, T. Swedish Na- 
tional Board for Industrial and Technical Development (NUTEK), 
Stockholm (Sweden). Jun 1993. 70p. (In Swedish). Order Number 
DE94702210. Source: OSTI; NTIS. 

The project was started in 1988. This second status report 
presents the results of the second and third year in operation 
(August-90 to December-91). The study is conducted on six identi- 
cal test-cells roughly of 8,000 m® each, where the input solid waste 
is the main varying parameter. The project is planned to run for an- 
other two years. The monitoring programme concerns the solid 
waste in the cells, the biogas and the leachate (quality and 
quantity). The report presents numbers and graphs over the devel- 
opment of biogas and leachate during the whole period from start 
up, and also presents an extraction test on biogas. The overall 
conclusion so far is that we still after three years have a very low 
leachate production (10-30 mm/y), and a high biogas production 
(15-20 m® biogas per tonnes of wet waste, with 30-45% of 
methane). The leachate is rich in organic matter (BOD and COD) 
and nitrogen. The pH is increasing indicating methanogene condi- 
tions. The concentration of heavy metals is generally lows 


35449 (NYSERDA-93-9) Early-warning process/control for 
anaerobic digestion and biological nitrogen transformation 
processes: Batch, semi-continuous, and/or chemostat experi- 
ments: Final report. Hickey, R. (Science Applications International 
Corp., McLean, VA (United States)). New York State Energy Re- 
search and Development Authority, Albany, NY (United States); 
Science Applications International Corp., McLean, VA (United 
States). Sep 1992. 347p. Sponsored by New York State Energy 
Research and Development Authority, Albany, NY (United States). 
Source: OSTI; New York State Energy Research and Development 
Authority, Two Rockefeller Plaza, Albany, NY 12223. 

The objective of this project was to develop and test an early- 
warning/process control model for anaerobic sludge digestion (AD). 
The approach was to use batch and semi-continuously fed systems 
and to assemble system parameter data on a real-time basis. Spe- 
cific goals were to produce a real-time early warning control model 
and computer code, tested for internal and external validity; to de- 
termine the minimum rate of data collection for maximum lag time 
to predict failure with a prescribed accuracy and confidence in the 
prediction; and to determine and characterize any trends in the 
real-time data collected in response to particular perturbations to 
feedstock quality. Trends in the response of trace gases carbon 
monoxide and hydrogen in batch experiments, were found to de- 
pend on toxicant type. For example, these trace gases respond 
differently for organic substances vs. heavy metals. In both batch 
and semi-continuously feed experiments, increased organic loading 
lead to proportionate increases in gas production rates as well as 
increases in CO and Hp concentration. An analysis of variance of 
gas parameters confirmed that CO was the most sensitive indicator 
variable by virtue of its relatively larger variance compared to the 
others. The other parameters evaluated including gas production, 
methane production, hydrogen, carbon monoxide, carbon dioxide 
and methane concentration. In addition, a relationship was 
hypothesized between gaseous CO concentration and acetate con- 
centrations in the digester. The data from semicontinuous feed 
experiments were supportive. 
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35450 (DOE/OR/21389S—-40, pp. 1, Paper 4) Emissions from 
particleboard, plywood, and furniture scraps. Ragland, K.W. 
(Univ. of Wisconsin, Madison (United States)); Wilkening, R.T.; 
Baker, A.J. CONEG Policy Research Center, Inc., Washington, DC 
(United States). [1992]. (CONF-9210157—: 5. annual national biofu- 
els conference, Newton, MA (United States), 19-20 Oct 1992). In 
Waste wood processing and combustion for energy. 326p. Order 
Number DE93016245. Source: OSTI; NTIS. 

Manufactured wood products such as particle board, plywood, 
furniture parts were cut into 6 mm cubes and fed continuously into 
a packed bed, updraft reactor. The combustor consists of a 7.5 cm 
i.d. by 1.6 m long alumina tube which has a stainless steel wire 
grate covered with a layer of alumina chips. The tube is wrapped 
with Kanthal heating wire to maintain a constant wall temperature. 
Under-fire air and over-fire air jets mounted 30 cm above the grate 
are used. Combustion tests were run at 700-1300° and 110-140 % 
excess oxygen. The residence time in the reactor was 1 s. Mea- 
surements of flyash and bottom ash amount and composition, total 
organic carbon, carbon monoxide and formaldehyde are reported. 


35451 (DOE/OR/21389—-40, pp. 1, Paper 15) Issues affecting 
the “Beneficial Use” classification of untreated vs. treated 
wood. Hannon, P.A. (New Hampshire Department of Environmen- 
tal Services, Concord (United States)). CONEG Policy Research 
Center, Inc., Washington, DC (United States). [1992]. (CONF- 
9210157—: 5. annual national biofuels conference, Newton, MA 
(United States), 19-20 Oct 1992). In Waste wood processing and 
combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS 

In 1986, through a joint effort between state government and pri- 
vate industry in New Hampshire, a formal policy was created and 
implemented to utilize wood ash generated at bio-energy plants, in 
an agricultural land application program. The policy formulators in- 
cluded the Waste Management Division of the NH Department of 
Environmental Services (DES), the NH Department of Agriculture, 
the University of New Hampshire (UNH), UNH. Extension Service 
and Resource Conservation Services, Inc. Today, with some small 
modifications, the policy has become part of the State’s Solid 
Waste Rules. Since 1986, the wood ash program in New Hamp- 
shire has enabled more than 100,000 tons of ash to be utilized in a 
manner which benefits all who participate in the program. In New 
Hampshire, the ash program was specifically designed to utilize 
wood ash generated from the burning of “clean” or untreated wood. 
From a regulatory perspective, ash derived from the burning of 
treated wood or demolition debris (solid waste) must undergo far 
more rigorous and frequent testing than ash generated from the 
burning of “clean” wood, if it is to be considered for beneficial use. 
It is clearly problematic to control ash characteristics and thereby 
the potential uses, when the fuel source is permitted to vary. Cur- 
rently, DES is working with industry and the University System to 
research proposed avenues of beneficial use in this area. 


35452 (DOE/OR/21389-40, pp. 1, Paper 40) Properties of 
shredded wood pallets and pallet parts. White, M.S. (Virginia 
Polytechnic Institute and State Univ., Blackburg, VA (United 
States)); McLeod, J.A. Ill. CONEG Policy Research Center, Inc., 
Washington, DC (United States). [1992]. (CONF-9210157-: 5. an- 
nual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 
An estimated 7.8 million tons of wood waste was generated in 
the US from discarded pallets in 1990. Discarded pallets can be 
mechanically reduced to uniform size particles which have a variety 
of potential uses. The objective of this research was to character- 
ize the physical and chemical properties of wood particles 
produced from mechanically ground discarded wood pallets, includ- 
ing moisture content, ash content, higher heating value, particle 
size distribution and the level of chemical contamination. This infor- 
mation was used to determine the suitability of the material for use 
as a fuel. Samples were procured from pallet recycling sites in the 
mid-west, southeast, and mid-atlantic regions of the US. The wood 
particles were found to be low in moisture content and ash content 
and had a relatively high net heating value. The wood particles 
were also found to have an acceptable level of fines, and low lev- 
els of chemical contamination generally in the form of pesticides. 
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35453 (DOE/OR/21389-40, pp. 8, Paper 31) Characteristics . 
of yard waste as a biomass fuel. Schroeder, R.M. (Kenetech Re- 
source Recovery, Gainesville, FL (United States)). CONEG Policy 
Research Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157—: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

The presence of urban vegetative material in the solid waste 
stream has been documented in analyses throughout the United 
States. In recent years, many states have identified the material as 
non-toxic, and have focused on yard waste in reduction and 
recycling goals. Yard waste has changed in both definition and de- 
scription. Regulatory agencies and industry people have often used 
the terms “rubbish”, “yard trash”, and “debris” to include both yard 
waste and other portions of the waste stream. As recycling be- 
came more important and composting became an acceptable 
method of processing the organic material, yard waste was more 
narrowly defined as that portion of the waste stream which is vege- 
tative, and generated in normal landscaping and _ horticultural 
activities. This paper reviews work performed in Gainesville and 
other parts of Florida. For sake of analysis, yard waste is broken 
into two broad categories; Curbside Yard Waste is that portion gen- 
erated by single-family residences, and Commercial Yard Waste, is 
that volume produced by businesses and governmental agencies. 
For each component, three characteristics are reviewed: moisture 
content, ash content, and particle size. Moisture content varied be- 
tween both types of material only slightly, while ash content and 
particle size varied more between them. The values are summa- 
rized in a table, and some observations concerning the overall 
value of the material are given. 1 tab. 


35454 (DOE/OR/21389—40, pp. 9, Paper 43) Waste wood en- 
ergy fundamentals for electric power generation. Wiltsee, G.A. 
Jr. (Appel Consultants, Inc., Stevenson Ranch, CA (United 
States)); Hughes, E.E. CONEG Policy Research Center, Inc., 
Washington, DC (United States). [1992]. (CONF-9210157—: 5. an- 
nual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 

This paper is derived from a new report by the Electric Power 
Research Institute entitled Biomass Energy Fundamentals. The 
study examines in a fundamental way the special properties of bio- 
mass fuels, the capabilities and limitations of the processes that 
can be used to convert biomass fuels to electricity, and the conse- 
quences in terms of specific process opportunities, problems, and 
costs. In keeping with the theme of this conference, emphasis in 
this paper is on the fundamentals of utilizing waste wood for elec- 
tric power generation. Waste wood is utilized today to produce 
large amounts of electricity and process heat. A much larger po- 
tential exists — in some regions — to supply much of the new 
electric generation capacity needed in the 1990s by burning waste 
wood. Using these solar-derived renewable resources instead of 
landfilling them and burning fossil fuels will substantially reduce 
emissions of acid rain precursors and greenhouse gases as well 
as alleviate pressure on landfills. Waste wood properties that re- 
quire special care by electric utilities much more familiar with fossil 
fuels include supply sources, density, size, moisture content, min- 
eral matter (ash), and volatility. These properties are compared 
with those of the fossil fuels to provide perspective. Each power 
generation technology has advantages and disadvantages, and is 
affected differently by the specific fuel properties of waste wood. 
These consequences translate into design differences, operating 
impacts, and economic impacts; some of which are identified in 
this paper. These in turn lead to generic R&D, public information, 
and technology transfer ideas related to waste wood utilization by 
the electricity generating industry. 4 tabs. 


35455 


(DOE/OR/21389-40, pp. 11, Paper 5) Comparison of 
emissions from waste wood, RDF, and MSW fuels. Canova, 
J.H. (Oregon State Univ., Corvallis (United States)); Bushnell, D.J. 
CONEG Policy Research Center, Inc., Washington, DC (United 
States). [1992]. (CONF-9210157-: 5. annual national biofuels con- 
ference, Newton, MA (United States), 19-20 Oct 1992). In Waste 





wood processing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

To effectively burn waste-derived fuels requires both an under- 
standing of their combustion characteristics, and gaseous 


emissions and ash residues that will be produced from these fuels. 
This paper reports on a study that tested and evaluated the use of 
waste paper and refuse-derived fuel. Clean poderosa pine was 
used as a benchmark fuel and compared with mixed waste paper 
(MWP) and refuse-derived fuel (RDF). 15 refs., 19 figs, 2 tabs. 
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35456 (DOE/MC/11076—93/C0201) Development and 
demonstration of a wood-fired gas turbine system. Smith, V.; 
Selzer, B.; Sethi, V. Western Research Inst., Laramie, WY (United 
States). [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-86MC11076. (CONF- 
9306148-7: Coal-fired power systems ‘93: advances in IGCC and 
PFBC review meeting, Morgantown, WV (United States), 28-30 
Jun 1993). Order Number DE93019293. Source: OSTI; NTIS; 
GPO Dep. 

The objectives of the test program were to obtain some prelimi- 
nary information regarding the nature of particulate and vapor 
phase alkali compounds produced and to assess any deleterious 
impact they might have on materials of construction. Power Gener- 
ating Incorporated (PGI) is developing a wood-fired gas turbine 
system for specialized cogeneration applications. The system is 
based on a patented pressurized combustor designed and tested 
by PGI in conjunction with McConnell Industries. The other compo- 
nents of the system are fuel receiving, preparation, storage and 
feeding system, gas clean-up equipment, and a gas turbine gener- 
ator. 


35457 (DOE/OR/21389-40, pp. 1, Paper 17) Encouraging 
“Good Combustion Technology” at wood-fired facilities in 
Wisconsin. Hubbard, A.J. (Wisconsin Department of Natural Re- 
sources, Madison (United States)). CONEG Policy Research 
Center, Inc., Washington, DC (United States). [1992]. (CONF- 
9210157—: 5. annual national biofuels conference, Newton, MA 
(United States), 19-20 Oct 1992). In Waste wood processing and 
combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

Since October of 1988 the State of Wisconsin Department of 
Natural Resources has regulated over four hundred substances as 
hazardous air pollutants. The rule, which appears as chapter NR 
445, Wisconsin Administrative Code, regulates new as well as ex- 
isting sources of air pollution in Wisconsin. Consequently, all 
permits to operate an air pollution source in Wisconsin must ad- 
dress the hazardous air emissions potential of the source. While 
widely perceived as a clean-burning fuel, wood is often burned in a 
manner which clearly results in significant emissions of very haz- 
ardous air pollutants. Research conducted on a 20 million BTU per 
hour wood-fired spreader stoker boiler at Birchwood Lumber & 
Veneer in northern Wisconsin showed that this boiler has the po- 
tential to emit 0.022 pound of benzene and 0.012 pound of 
formaldehyde per ton of wood fired. The Birchwood study also 
showed that the benzene and formaldehyde emission rates under 
good firing conditions are an order of magnitude lower than the 
benzene and formaldehyde emission rates under poor firing condi- 
tions. This finding has supported Wisconsin’s regulatory approach 
of encouraging wood-fired facilities to enhance the quality of the 
combustion process as a technique to minimize the hazardous air 
pollution potential of industrial wood combustion. The Wisconsin 
strategy is to define “good combustion technology” through easily 
measurable combustion parameters rather than emission stan- 
dards. This paper presents several techniques in use in Wisconsin 
to comply with “good combustion technology” for industrial wood- 
fired furnaces. These techniques include fuel blending, overfire air, 
and furnace insulation. 


35458 (DOE/OR/21389-40, pp. 1, Paper 19) Experience in 
expanding fuel use with untreated wood. Irving, J.M. (McNeil 
Generating Station, Burlington, VT (United States)). CONEG Policy 
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Research Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157-: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

This presentation focuses on the McNeil Generating Station, 
specifically the major equipment related to the use of untreated 
wood waste for fuel. McNeil is a 50mW wood burning power plant 
that began commercial operation on June 1, 1984. Jointly owned 
by a combination of Vermont Utilities, public and private, It is eco- 
nomically dispatched by the New England Power pool and typically 
has to start up over 200 times annually. In 1989, the ability to burn 
natural gas was added to the station. Currently about 1/2 of the 
power produced annually is from wood/wood waste and 1/2 is from 
natural gas. In 1991, a waste wood depot was established on site 
for the residents of Burlington to bring tree trimmings and yard 
waste. Currently, approximately 2000 tons annually are supplied to 
the station from the waste wood depot, compared to 150,000 tons 
per year of purchased wood fuel. 


35459 (DOE/OR/21389-40, pp. 2, Paper 39) Technology in- 
novations in industrial combustion. Theran, L. (G&S Mill, Inc., 
Northborough, MA (United States)). CONEG Policy Research 
Center, Inc., Washington, DC (United States). [1992]. (CONF- 
9210157—: 5. annual national biofuels conference, Newton, MA 
(United States), 19-20 Oct 1992). In Waste wood processing and 
combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

There has been considerable progress in combustion technology 
over the past few years. Anyone interested in wood energy should 
be aware of the various designs, their features and their benefits. 
This paper covers the history of the various combustion methods 
including the following topics: automating boiler feed; air swept 
stokers; step grate; dutch ovens; moving (traveling, chain, pusher) 
grate; underfeed stocker; auger feed to horizontal grates. 


35460 (DOE/OR/21389-40, pp. 10, Paper 32) Combustion of 
“clean” and “contaminated” wood in fluidized bed boilers. 
Schultz, S. (Yanke Energy, Boise, ID (United States)). CONEG Pol- 
icy Research Center, Inc., Was*:ngton, DC (United States). [1992]. 
(CONF-9210157-—: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processirig 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

Fluidized bed combustion is generally accepted as the state of 
the art method for burning wood and biomass fuels. Highlights of 
lessons learned burning clean wood and contaminated wood in six 
fluidized bed boilers over seven years are discussed in this paper. 
Yanke Energy has developed, designed, fabricated and installed 
three fluidized bed boilers. Two boilers bum clean wood waste. 
One boiler bums only contaminated wood waste, separated at area 
landfills. Yanke Energy presently operates two of the fluidized beds 
and has operated and repaired four other fluidized bed boilers. 
Yanke Energy fluidized bed boilers have used surplus utility boilers 
altered to soft fuel changes and fluidized bed combustion of wood 
fuel. 4 figs., 2 tabs. 


35461 (DOE/OR/21389-40, pp. 14, Paper 30) Fuel blending 
in California fluidized bed facilities: Fluidized bed combustion 
of Urban wood waste and blends of urban wood waste with 
agricultural residues. Salour, D. (California Energy Commission, 
Sacramento, CA (United States)); Jenkins, B.M.; Vafaei, M.; Kay- 
hanian, M. CONEG Policy Research Center, Inc., Washington, DC 
(United States). [1992]. (CONF-9210157-: 5. annuai national biofu- 
els conference, Newton, MA (United States), 19-20 Oct 1992). In 
Waste wood processing and combustion for energy. 326p. Order 
Number DE93016245. Source: OSTI; NTIS. 

A series of tests were conducted in a pilot scale fluidized bed 
combustor fueled with urban wood waste and blends of wood 
waste with agricultural residues. The agricultural residues included 
orchard prunings, almond shells, rice hulls, rice straw, peach pits 
and olive pits. The operating characteristics of the reactor were 
evaluated during steady operation with the various fuels, and re- 
lated to the fuel properties. 6 figs., 7 tabs. 
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35462 (NEI-DK-1283) Firing with wood chips in heating 
and cogeneration plants. Skovbrugsserien, 1-1992. Kofman, P.D. 
(ed.). Forskningscentret for Skov og Landskab, Lyngby (Denmark). 
1992. 90p. (In Danish). (CONF-9203272-: Information day on 
wood chips, Ryomgaard (Denmark), 31 Mar 1992). Order Number 
DE94702020. Source: OSTI; NTIS; INIS. 

The document was produced for use as detailed teaching mate- 
rial aimed at spreading information on the use of wood chips as 
fuel for heating and cogeneration plants. It includes information 
and articles on wood fuels generally, combustion values, chopping 
machines, suppliers, occupational health hazards connected with 
the handling of wood chips, measuring amounts, the selection of 
types, prices, ash, environmental aspects and information on the 
establishment of a wood-chip fired district heating plant. (AB) 


35463 (NEI-DK-1283, pp. 39-53) Processes related to the 
establishment of a wood-chip fired central heating plant. 
Houmann Jakobsen, H. (Videncenter for Halm- og flisfyring, dk- 
TEKNIK (Denmark)). Forskningscentret for Skov og Landskab, 
Lyngby (Denmark). 1992. (In Danish). (CONF-9203272-: Informa- 
tion day on wood chips, Ryomgaard (Denmark), 31 Mar 1992). In 
Firing with wood chips in heating and cogeneration plants. 90Op. 
Order Number DE94702020. Source: OSTI; NTIS. 

The planning and organization of the establishment of a wood- 
fuel fired district heating plant in Denmark is explained. Details are 
given of storage facilities, the design of the boiler and wood-fuel fir- 
ing system, flue gas cleaning and control. (AB) 


35464 (NEI-DK-1283, pp. 57-66) Condensing flue gas 
cooling in wood-chip fired plants. Houmann Jakobsen, H. (Vi- 
dencenter for halm- og flisfyring, dk-TEKNIK (Denmark)). 
Forskningscentret for Skov og Landskab, Lyngby (Denmark). 1992. 
(In Danish). (CONF-9203272-: Information day on wood chips, Ry- 
omgaard (Denmark), 31 Mar 1992). In Firing with wood chips in 
heating and cogeneration _ plants. 90p. Order Number 
DE94702020. Source: OSTI; NTIS. 

The principles and design of condensing flue gas cooling is 
described in relation to wood-chip fired central heating plants. Eco- 


nomical aspects, and measuring programmes’ are also dealt with. 
(AB) 


35465 (NEI-DK-1283, pp. 68-73) Production of electric 
power and heat using wood as fuel. Houmann Jakobsen, H. (Vi- 
dencenter for halm- og flisfyring, dk-TEKNIK (Denmark)). 
Forskningscentret for Skov og Landskab, Lyngby (Denmark). 1992. 
(In Danish). (CONF-9203272-: Information day on wood chips, Ry- 
omgaard (Denmark), 31 Mar 1992). In Firing with wood chips in 
heating and cogeneration _ plants. 90p. Order Number 
DE94702020. Source: OSTI; NTIS. 

The processes involved in using wood fuels in cogeneration 
plants are described in relation to steam turbines and motors, and 
gasification. The various methods are discussed. (AB) 
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Refer also to citation(s) 35414, 35417, 35429, 35434, 35454, 
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35466 (DOE/OR/21383—-40, pp. 1, Paper 1) Linking fuel sup- 
ply and wood energy projects. Allen, D.C. (West Coast Thermo 
Energy Systems Corporation Roseville, CA (United States)). 
CONEG Policy Research Center, Inc., Washington, DC (United 
States). [1992]. (CONF-9210157—: 5. annual national biofuels con- 
ference, Newton, MA (United States), 19-20 Oct 1992). In Waste 
wood processing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

Identifying and securing fuel supply is, along with negotiation of 
the power purchase agreement, one of the two most critical ele- 
ments in the development and financing of a biomass energy 
project. Because biomass fuels are nearly always waste residuals 
from primary processes, quantification, valuation, and security of 
supply must be defined in terms of probabilities. The dependence 
on waste products makes fuel supply especially vulnerable to 
economic shifts and changes in productivity or manufacturing pro- 
cesses. Establishing dedicated fuel sources frequently requires 
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extensive development effort and close involvement with en- 
trepreneurial suppliers on the part of the project proponent, often 
including capitalization of or even partnership with suppliers. So too 
is the landscape changing. In the maturing fuel markets of Califor- 
nia, competition between facilities and government regulation of 
waste streams are replacing process technology and geographical 
distance as the prime determinants of supply flow. The true value 
of biomass energy to society will ultimately prove to be the recy- 
cling of wastes as opposed to the incremental production of 
electricity. The success of a fuel supply program in the modem en- 
vironment lies in security of the raw material source, the capability 
and stability of contracted suppliers, flexibility of the power plant in 
accepting a range of fuel types, and the existence of a healthy 
spot market to maintain flow and moderate prices. 


35467 (DOE/OR/21389-40, pp. 2, Paper 13) Potential im- 
pacts of externalities consideration on the market for biomass 
power technologies. Feher, J.A.; Swezey, B.G.; Porter, K.L.; Wal- 
lace, C.J. CONEG Policy Research Center, Inc., Washington, DC 
(United States). [1992]. (CONF-9210157-: 5. annual national biofu- 
els conference, Newton, MA (United States), 19-20 Oct 1992). In 
Waste wood processing and combustion for energy. 326p. Order 
Number DE93016245. Source: OST]1; NTIS. 

States are increasingly contemplating the inclusion of market ex- 
ternality considerations in electricity resources and technologies, 
involve cost impacts that are not fully reflected in the market price 
of electricity to customers. For example, with pollution, private cost 
do not reflect full social costs. External impacts in electricity pro- 
duction, which are generally defined to encompass environmental, 
economic and other social factors, can be either positive or nega- 
tive. Depending on the absolute and relative magnitudes of these 
impacts, explicit consideration of externalities could significantly af- 
fect the competitive standing of energy resources and technologies 
in utility resource planning and procurement. This presentation will 
report on the findings of a NREL study which is examining the cur- 
rent status of electricity-related externalities consideration in the 
states and the degree to which the market prospects for biomass 
power projects have been and may in the future be impacted by 
these considerations. 


35468 (DOE/OR/21389—-40, pp. 2, Paper 14) Issues affecting 
the ability to burn waste wood in small-scale commercial, in- 
stitutional, and industrial applications. Handley, R. (New York 
State Energy Office, Albany (United States)). CONEG Policy Re- 
search Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157-: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

In the early 1980's, as fuel prices, especially oil, were increasing 
the Energy Office very active assisted business with converting 
boilers to burn wood. In the late 1980's, oil costs began falling, and 
interest in wood conversions as costs associated with the disposal 
of wood waste have risen, businesses have begun to appreciate 
the dual benefits of reduced disposal costs and energy costs. This 
paper will describe the evolution of Energy Office efforts to assist 
businesses to replace fossil fuel systems with those using wood. 
Recent ongoing efforts to assist business in reducing solid waste 
and of recovering useful energy from it will be discussed. 


35469 (DOE/OR/21389—-40, pp. 9, Paper 41) Business op- 
portunity analysis for wood pellet manufacturing in Colorado. 
Whittier, J. (NEOS Corp., Lakewood, CO (United States)); Haase, 
S.; Rue, D.; Morgan, G.; Swanson, D.; Walker, H. CONEG Policy 
Research Center, Inc., Washington, DC (United States). [1992]. 
DOE Contract AC65-90WA05637. (CONF-9210157-: 5. annual na- 
tional biofuels conference, Newton, MA (United States), 19-20 Oct 
1992). In Waste wood processing and combustion for energy. 
326p. Order Number DE93016245. Source: OSTI; NTIS. 

Sales of wood pellet burning appliances appear to be rising 
faster than pellet manufacturing capacity, leading to the possibility 
of supply shortfalls. Consumer demand for pellet stoves in Col- 
orado is enhanced by strict air quality regulations that favor pellet 
burning devices. The vast majority of the demand for pellets in Col- 
orado, about 42,000 tons/year, is supplied by out of state pellet 
manufacturers, often traveling long distances. Thus, significant 





transportation costs are added to the retail sales price for pellets. 
Business opportunities for new pellet manufacturing operations in 
the state are favorable because of the extensive primary and sec- 
ondary wood processing industry. Approximately 110,000 bone dry 
tons/year of wood residues are available for pellet manufacture. 
Three regions in Colorado appear to offer attractive investment 
opportunities. Business risks include the diminished supply of saw- 
timber from national forests and competition from natural gas. 


35470 (DOE/OR/21389-40, pp. 11, Paper 20) Selection of 
wastewood fuel overcoming challenges in fuel handling and 
combustion planning. Karakash, J.T. (CRSS Capital, Houston, 
TX (United States)). CONEG Policy Research Center, Inc., Wash- 
ington, DC (United States). [1992]. (CONF-9210157—: 5. annual 
national biofuels conference, Newton, MA (United States), 19-20 
Oct 1992). In Waste wood processing and combustion for energy. 
326p. Order Number DE93016245. Source: OSTI; NTIS. 

This presentation targets project developers, fuel processing 
firms, and prospective new wood energy users, offering ideas to 
help avoid mismatching a facility and its fuel supply. All energy 
projects must meet essentially the same criteria if they are to be 
successful. They must operate safely and reliably, with fuels at 
costs within a projected range, and without excessive maintenance. 
Incompatibility between a wood energy facility and its fuel supply 
will mean higher costs and poor employee morale over the life of a 
facility. It will be seen as a less than successful project. This paper 
discusses the following questions: just what is compatibility be- 
tween fuel and a facility? Why does incompatibility between readily 
available wastwood fuels and site equipment for unloading, con- 
veying, storing, and burning them continue to plague new facilities, 
large and small, even today? And how can incompatibility be 
avoided? 


35471 (NEI-DK-1253) Large-scale straw supplies to 
existing coal-fired power stations. Gylling, M. (Statens Jordbrug- 
soekonomiske Institut (Denmark)); Parsby, M.; Thellesen, H.Z.; 
Keller, P. Statens Jordbrugsoekonomiske Inst., Valby (Denmark); 
Statens Jordbrugstekniske Forsoeg, Horsens (Denmark). Aug 
1992. 25p. (In Danish). Order Number DE93516645. Source: 
OSTI; NTIS; INIS. 

It is considered that large-scale supply of straw to power stations 
and decentral cogeneration plants could open up new economical 
systems and methods of organization of straw supply in Denmark. 
This thesis is elucidated and involved constraints are pointed out. 
The aim is to describe to what extent large-scale straw supply is 
interesting with regard to monetary savings and available re- 
sources. Analyses of models, systems and techniques described in 
a foregoing project are carried out. It is reckoned that the annual 
total amount of surplus straw in Denmark is 3.6 million tons. At 
present, use of straw which is not agricultural is limited to district 
heating plants with an annual consumption of 2-12 thousand tons. 
A prerequisite for a significant increase in the use of straw is an 
annual consumption by power and cogeneration plants of more 
than 100.000 tons. All aspects of straw management are examined 
in detail, also in relation to two actual Danish coal-fired plants. The 
reliability of straw supply is considered. It is concluded that very 
significant resources of straw are available in Denmark but there 
remain a number of constraints. Price competitiveness must be 
considered in relation to other fuels. It is suggested that the use of 
corn harvests, with whole stems attached (handled as large bales 
or in the same way as sliced straw alone) as fuel, would result in 
significant monetary savings in transport and storage especially. An 
equal status for whole-harvested corn with other forms of biomass 
fuels, with following changes in taxes and subsidies could possibly 
reduce constraints on large scale straw fuel supply. (AB) (13 refs.) 


35472 (NEI-DK-1254) Re-evaluation of the socio- 
economical cost for straw. Nikolaisen, L. Dansk Teknologisk 
Inst., Aarhus (Denmark). Energiteknologi. Mar 1993. 20p. (In Dan- 
ish). Contract ENS-51161-92.0053. Order Number DE93516651. 
Source: OSTI; NTIS; INIS. 

The socio-economical price for straw is calculated. Prices per ton 
are for the year 1984, 230 Danish kroner per ton and 15.53 kroner 
per giga joule, for 1990, 291 kroner per ton and 19.40 per giga 
joule and for 1992, 171 kroner per ton and 11.81 per giga joule. 
This development reflects that in the case of some machines there 
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has been a fall in price, and that the operation capacity has in 
many instances increased. The calculation of storage costs must 
be seen in relation to the current discussion on acceptable straw 
qualities. The calculated storage costs are based on the considera- 
tion of 6 storage possibilities. It was attempted to price the 
management methods in relation to equipment which is most used 
by farmers and lorry drivers daily. An example of this is that 
tranportation calculations are based on the probable use of sec- 
ondhand renovated lorries, as new ones can not be afforded. 
Sliced straw is not included in the calculations. (AB) (16 refs.) 


0940 Transport, Handling, and Storage 
Refer also to citation(s) 35419, 35444, 35458, 35482 
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Refer also to citation(s) 35414, 35417, 35430, 35436, 35447, 
35450, 35455, 35462, 35464, 35477, 35478, 35482, 37090 


35473 (DOE/OR/21389-40, pp. 2, Paper 8) The environmen- 
tal perspective. Cook, J.H. (National Audubon Society, Islip, NY 
(United States)). CONEG Policy Research Center, Inc., Washing- 
ton, DC (United States). [1992]. (CONF-9210157-: 5. annual 
national biofuels conference, Newton, MA (United States). 19-20 
Oct 1992). In Waste wood processing and combustion for energy. 
326p. Order Number DE93016245. Source: OSTI; NTIS. 

In recent years, three main factors have increased interest in us- 
ing waste wood for fuel: they are (1) a desire to displace fossil 
fuels that may contribute to global climate change, (2) the require- 
ments of the 1990 Clean Air Act, and (3) pressure to divert solid 
waste from landfills. Two distinguishable issues regarding the 
combustion of waste wood are of particular concern to environmen- 
talists. First, facilities burning clean wood may emit a variety of air 
pollutants. Second, treated wood may contain several toxic inor- 
ganic and organic contaminants at elevated levels, many of which 
may be present in the stack emissions and/or ash. A variety of pol- 
lutants are produced during the combustion in air of wood and 
other complex organic fuels - SOz, NOx, CO, particulates and a 
virtually limitless number of organic compounds, including many 
toxic substances and suspected carcinogens. Since wood contains 
relatively little sulfur, SO. emissions should not be a problem. How- 
ever, wood can contain relatively high levels of bound nitrogen, so 
catalytic reduction may be necessary to control NO,, emissions. A 
number of options are available for capturing particulates. It seems 
likely that emissions of CO and organic compounds can be re- 
duced by employing combustion systems that are designed and 
operated to maximize combustion efficiency. Coupled gasifier-gas 
turbine systems seem particularly promising in this regard. 


35474 (DOE/OR/21389-40, pp. 14, Paper 3) Environmental 
impacts of waste wood combustion for energy: Air and ash. 
Atkins, R.S. CONEG Policy Research Center, Inc., Washington, 
DC (United States). [1992]. (CONF-9210157—: 5. annual national 
biofuels conference, Newton, MA (United States), 19-20 Oct 1992). 
In Waste wood processing and combustion for energy. 326p. Or- 
der Number DE93016245. Source: OSTI; NTIS. 

The purpose of this presentation is to provide a very brief 
overview of “Wood Products in the Waste Stream: Characterization 
and Combustion Emissions”. This research project was conducted 
by Environmental Risk Limited and C.T. Donovan Associates, Inc. 
under the auspices of New York State Energy Research and De- 
velopment Authority (NYSERDA). Sponsors of this work included 
NYSERDA, The Canadian Department of Energy, Mines and Re- 
sources, United State Environmental Protection Agency, The 
United States Department of Energy, Regional BioMass Program 
and Virginia Department of Mines, Minerals and Energy. This 
project was undertaken to determine the properties of “clean” and 
“treated” wood and the pollutants generated during the combustion 
of these materials. Prior to this study there was no major data 
source where regulators, developers and researchers could find 
and evaluate data on “clean” and “treated” wood properties. At 
present, this study is the most thorough compilation of data on 
waste wood properties and the environmental effects due to its 
combustion. 2 figs, 5 tabs. 
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35475 (DOE/OR/21389-40, pp. 15, Paper 16) Ability to meet 
air quality standards when burning “Treated” waste wood. 
Holzman, M.I. (Environmental Risk Limited, Bloomfield, CT (United 
States)). CONEG Policy Research Center, Inc., Washington, DC 
(United States). [1992]. (CONF-9210157—: 5. annual national biofu- 
els conference, Newton, MA (United States), 19-20 Oct 1992). In 
Waste wood processing and combustion for energy. 326p. Order 
Number DE93016245. Source: OSTI; NTIS. 

State regulators have been cautious in permitting waste wood 
combustion sources due to uncertainties in air pollution impacts 
from non-wood materials potentially present in the fuel. These non- 
wood materials can originate from wood that has been “treated” 
with products such as chromated copper arsenate (CCA), 
pentachlorophenol, adhesives, resins, paint and other surface coat- 
ings. Until recently, the composition of fuels derived from waste 
wood has not been adequately characterized and relevant emis- 
sions data have been scarce. As part of a research effort under 
contract to the New York State Energy Research and Development 
Authority (NYSERDA, Agreement No. 1531-ERER-ER-91), Envi- 
ronmental Risk Limited (ERL) compiled an extensive database of 
emissions from the combustion of “clean” and “treated” waste wood 
fuels. In addition, as another part of this research effort, ERL ana- 
lyzed samples from six waste wood processors and combustors to 
determine the physical and chemical compositions of wood fuel 
The combination of emissions, wood and ash data compiled from 
this research is used in this paper to develop emission factors for 
combustors burning “treated” wood fuel and to assess the ability to 
meet state air quality criteria. 20 refs., 7 tabs 


0960 Health and Safety 


35476 (SEI-EED—14) Health effects of charcoal and wood 
fuel use in low-income households in Lusaka, Zambia. Elle- 
gaard, A. (Bioquest HB, Gothenburg (Sweden)); Egneus, H. 
Stockholm Environment Inst. (Sweden). 1992. 78p. Order Number 
DE94702161. Source: OSTI; NTIS 

The results of this investigation provide no confirmation that the 
health status of charcoal users is different from that of electricity 
users. In wood users the subjective symptom description was simi- 
lar to that of charcoal and electricity users. Wood users, however, 
do have a significantly lower than expected PEF, indicating that 
wood use may be causing respiratory obstruction. Other factors, 
and especially smoking, were more clearly associated with respira- 
tory obstruction than differences as regards fuel use. On the other 
hand, the findings of this study indicate that a large number of 
women could be exposed to doses of carbon monoxide well in ex- 
cess of what is recommended by the World Health Organization. 
Even if this exposure did not result in verifiable subjectively experi- 
enced health effects, this situation is of course unsatisfactory. (43 
refs., 9 figs., 42 tabs.) 
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Refer also to citation(s) 35451, 35457, 35468 


35477 (DOE/OR/21389—-40, pp. 1, Paper 2) Effects of non- 
attainment status on wood combustion permitting. Amar, P. 
CONEG Policy Research Center, Inc., Washington, DC (United 
States). [1992]. (CONF-9210157—: 5. annual national biofuels con- 
ference, Newton, MA (United States), 19-20 Oct 1992). In Waste 
wood processing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

The Clean Air Act Amendments of 1990 will have a significant 
effect on siting of new as well as modification and re-permitting of 
existing wood-fired sources. The nonattainment status of a given 
area for ozone will determine how the New Source Review process 
will be applied to siting of new facilities and modifications of exist- 
ing facilities. These requirements include determination of control 
technology for emissions of nonattainment pollutants or their pre- 
cursors and provision for emission offset in order to provide a net 
air quality benefit. This paper describes the New Source Review 
and emission offset requirements for he NESCAUM region. In addi- 
tion to the current technology based approach, the CCAA also 
encourages the application of market-based approaches to reduce 
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emissions in a cost-effective manner, while providing flexibility to 
regulated industry. As a part of its effort in this area, NESCAUM is 
investigating market-based approaches for reducing NO, emissions 
that deliver equivalent environmental benefits as compared to com- 
mand and control programs, but as a lower cost. This paper will 


also describe the progress made by NESCAUM on this alternative 
approach. 


35478 (DOE/OR/21389—40, pp. 1, Paper 25) Federal policies 
and regulations affecting hazardous air emissions from un- 
treated and treated wood combustion. Otis, A. (Environmental 
Protection Agency, Washington, DC (United States)). CONEG Pol- 
icy Research Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157-: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

Title Ill of the Clean Air Act Amendments of 1990 created a new 
and extensive federal program for regulating hazardous air pollu- 
tants. This program is designed to require technology based 
controls on all major sources of hazardous air pollutants by the 
year 2000 and then ensure that these sources do not pose sub- 
stantial risks to individuals. The title requires the EPA to list all 
major sources (emits more than 10 tons per year of any listed haz- 
ardous air pollutant or 25 tons per year of any combination of listed 
hazardous air pollutants) and develop Maximum Achievable Con- 
trol Technology (MACT) Standards for all of these sources in a 
staggered schedule by November 15, 2000. Industrial and 
commercial boilers, include boilers fired with wood, are source cat- 
egories on that list and are scheduled to be regulated by 
November 15, 2000. After the effective date of a Title V permit pro- 
gram in a given state section 112(g) of the Act requires all major 
sources of hazardous air pollutants In that state that undergo a 
physical change or a change in the method of operation that in- 
creases actual emissions at that source above de minimis levels to 
offset those emissions or install existing source or new source 
MACT to be determined on a case by case basis where no MACT 
standard has been promulgated for the source category. This pro- 
vision will capture sources that are not on the source category list 
and will be the first introduction for most sources, including wood 
fired boilers, to the requirements of Title Il. 


35479 (DOE/OR/21389-40, pp. 30, Paper 11) Key federal 
and state policies and regulations affecting waste wood for 
energy. Donovan, C.T. (C.T. Donovan Assoicates, Inc., Burlington, 
VT (United States)); Palola, ES. CONEG Policy Research Center, 
Inc., Washington, DC (United States). [1992]. (CONF-9210157-: 5. 
annual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 

This paper provides an overview of major policy and regulatory 
issues affecting waste wood combustion systems. Emphasis is 
places on the impacts of federal and state air quality and solid 
waste regulations on the combustion of “clean ”, untreated wood 
and treated wood for energy. This paper incorporates information 
obtained during the study, “Wood Products in the Waste Stream: 
Characterization and Combustion Emissions” conducted by Envi- 
ronmental Risk Limited (ERL) of Bloodfield, Connecticut and C.T. 
Donovan Associates, Inc. (CTD) of Burlington, Vermont. Completed 
in 1992, the study was funded by the New York State Energy Re- 
search and Development Authority, US Department of Energy 
Regional Biomass Programs, US Environmental Protection Agency, 
Virginia Department of Mines, and Resources. This paper also in- 
corporates information and analysis completes by CTD for other 
public- and private sector waste wood research projects. 51 refs., 3 
tabs. 
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Refer also to citation(s) 35412, 35438, 35439, 35440, 35451, 
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35480 (DOE/OR/21389—-40, pp. 10, Paper 10) The environ- 
mental tate of wood ash applied to soiis. Diebel, J. (Michigan 
Technological Univ., Houghton (United States)); McGinnis, G.M.; 





Shetron, S.; Jurgensen, M. CONEG Policy Research Center, Inc., 
Washington, DC (United States). [1992]. (CONF-9210157—: 5. an- 
nual national biofuels conference, Newton, MA (United States), 
19-20 Oct 1992). In Waste wood processing and combustion for 
energy. 326p. Order Number DE93016245. Source: OSTI; NTIS. 
Michigan imports approximately 87% of the energy consumed 
within the state. Utilization of wood wastes represents an important 
opportunity for Michigan industry to reduce its dependance on ex- 
ternal sources of energy, stimulate the local economy through local 
production of energy and reduce energy costs. It is estimated that 
Michigan's forests have potential to supply over 6% of the State’s 
non-transportation energy consumption. While current biomass 
contribution to the total state energy supply is relatively small, it is 
critical in certain sectors such as the forest products industry. Pulp 
mills and wood based panel plants generate most of their large 
energy demand internally from process residues. In the forest prod- 
ucts industry 12-23% of incoming wood ends up as residue utilized 
for fuel. In the northern Lower Peninsula wood has emerged as a 
viable source for commercial power generation. However, if the 
benefits are to continue from this energy source, a means of 
disposing of the ashes both cost effective and environmentally ap- 
propriate. This paper examines the environmental effects of using 
the ashes on agricultural and forest soils. 26 refs., 1 fig., 7 tabs. 


0990 Products and By-Products 
Refer also to citation(s) 35413 


35481 (DOE/OR/21389-40, pp. 2, Paper 7) Overview of 
untreated and treated wood ash compared to other fuels. Cole- 
man, P.M. (Resource Conservation Services, Inc., Brunswick, ME 
(United States)). CONEG Policy Research Center, Inc., Washing- 
ton, DC (United States). [1992]. (CONF-9210157—: 5. annual 
national biofuels conference, Newton, MA (United States), 19-20 
Oct 1992). In Waste wood processing and combustion for energy. 
326p. Order Number DE93016245. Source: OSTI; NTIS. 

During the past ten years there has been a major development 
of the use of biomass fuels in Northern New England to produce 
energy by both the pulp and paper industry and independent 
power producers. A wide variety of boiler designs have been em- 
ployed, ranging from converted coal boilers to fluidized bed boilers. 
While the predominant fuel source has been whole tree chips, vari- 
ous types of clean waste woods, pulp and paper mill sludges, coal, 
oil, and waste paper are also burned at these facilities. Most of the 
ash produced by the biomass industry in Northern New England is 
utilized by means of land application. The heavy metals content of 
the ash meets regulatory standards for use on food chain crops. 
The major constituents of the ash are silica, calcium, aluminum, 
iron, potassium, and carbon. The agronomic value of ash derives 
from the calcium and potassium content. Ash is typically used as a 
lime substitute and source of supplemental fertilizer. High carbon 
ash, while less valuable for agriculture, has found a ready market 
as a bulking agent for composting municipal waste water treatment 
sludges. Unlike coal ash, which is widely used in the construction 
industry as a cement replacement, wood ash is limited for this use 
by the higher content of potassium, sodium and carbon. While coal 
ash consists of fine, spherical particles, wood ash tends to a 
coarser gradation and an irregular particle shape. 


35482 (NEI-DK-1302) Communal biomass’ conversion 
plants: Agricultural usefulness. Conditions of usage of N, P 
and K. Holm-Nielsen, J.B. (Landboforeningernes Raadgivningscen- 
ter, Bramming (Denmark)); Huntingford, S.; Halberg, N. 
Landboforeningernes Raadgivningsforening, Bramming (Denmark); 
Statens Husdyrbrugsforsoeg, Foulum (Denmark). Mar 1993. 68p. 
(In Danish). Contract ENS-51161-91.0045. Order Number 
DE94702022. Source: OSTI; NTIS; INIS. 

The aim was to show the agricultural advantages of farmers be- 
ing in connection with Communal Biogas Plant. Whether a more 
environmentally protectire distribution of plant nutrients from animal 
manure takes place through a biogas plants distribution system, 
whether the nitrogen in the digested slurry is better utilized and 
whether the connection results in slurry transportation-time reduc- 
tion, are discussed. The average amount of nitrogen from animal 
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manure used per hectare was reduced. The area of manure distri- 
bution was larger. The nitrogen efficiency was increased when 
using digested slurry and purchase of N mineral fertilizer de- 
creased, resulting in considerable reduction in nitrogen leaching. 
The amount of slurry delivered to the local storage tanks was ap- 
proximately 45 per cent of the total amount treated on the biogas 
plant. Conditions of manure transport improved greatly as this was 
now the responsibility of the communal biomass conversion plant 
administrators. (AB) (24 refs.) 
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35483 (DOE/BP/21985-3) Technical appendix for develop- 
ment for modified streamflows: Columbia River and Coastal 
Basins, 1928-1989. USDOE Bonneville Power Administration, 
Portland, OR (United States); Crook (A.G.) Co., Beaverton, OR 
(United States). Jun 1993. 449p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC79-92BP21985. Order 
Number DE93019480. Source: OSTI; NTIS; GPO Dep. 

The report “Adjusted Streamflow and Storage 1928-1989” con- 
tains listings of historical flows for the sites in the Columbia River 
and Coastal Basins. This section of the Technical Appendix pro- 
vides for the site specific procedures used to determine those 
historical flows. The study purpose, authority, and definitions are 
given in the main report. The purpose of this section of the Techni- 
cal Appendix is to document the computational procedures used at 
each of the project sites to develop historical flows for the period 
July 1928—September 1989. 
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35484 (DOE/BP/00467-1) Effects of acclimation of the sur- 
vival of spring chinook salmon: Annual report, 1992. Appleby, 
A. (Washington Dept. of Fisheries, Olympia, WA (United States)); 
Anderson, T. USDOE Bonneville Power Administration, Portland, 
OR (United States). Div. of Fish and Wildlife; Washington Dept. of 
Fisheries, Olympia, WA (United States). Jul 1993. 21p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AI79- 
89BP00467. Order Number DE93019489. Source: OSTI; NTIS; 
GPO Dep. 

Many hatcheries, particularly those raising spring and summer 
chinook yearlings, are supplied with groundwater from wells or 
springs. Generally the smolts are released from rearing ponds 
supplied with groundwater directly into a tributary of ambient tem- 
perature surface water. Often the groundwater supply is relatively 
constant in temperature while the receiving water displays signifi- 
cant temperature variation. It is speculated that pre-release 
exposure to the varying temperature regime and the chemical 
characteristics of the ambient receiving water could enhance post- 
release survival, possibly through improved smoltification. The 
potential for improved survival of smolts exposed to ambient river 
water before release has been shown experimentally and, circum- 
stantially, by field application. No definitive research has been 
done for spring or summer chinook or steelhead. This project was 
designed to conduct acclimation experiments using spring chinook 
yearlings to determine if the experimental treatment will result in in- 
creased survival. 


35485 (DOE/BP/00911-2) A genetic monitoring and evaliua- 
tion program for supplemented populations of salmon and 
steelhead in the Snake River Basin: Annual report, 1992. 
Waples, R.S. (National Marine Fisheries Service, Seattle, WA 
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(United States). Coastal Zone and Estuarine Studies Div.); John- 
son, O.W.; Aebersold, P.B.; Shiflett, C.K.; VanDoornik, D.M.; Teel, 
D.J.; Cook, A.E. USDOE Bonneville Power Administration, Port- 
land, OR (United States). Div. of Fish and Wildlife; National Marine 
Fisheries Service, Seattle, WA (United States). Coastal Zone and 
Estuarine Studies Div. Jul 1993. 156p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract Al79-89BP00911. 
Order Number DE93019479. Source: OSTI; NTIS; GPO Dep. 

This study aims to evaluate the genetic effects of using hatchery- 
reared fish to supplement natural populations of chinook salmon 
(Oncorhynchus tshawytscha) and steelhead (0. mykiss) in the 
Snake River Basin and summarizes the first two years of elec- 
trophoretic data for chinook salmon and steelhead and the first two 
years of meristic data for chinook salmon. Results obtained to date 
include genetic variation detected at 35 gene loci in chinook 
salmon and 50 gene loci in steelhead, both considerable increases 
over the number of polymorphic loci reported previously for Snake 
River populations. No substantial differences in levels of genetic 
variability were observed between years or between hatchery and 
naturaV/wild populations in either species. In both species, statisti- 
cally significant differences in allele frequency were typically found 
between years within populations. However, the temporal changes 
within populations were generally smaller than differences between 
populations. Differences between chinook salmon populations clas- 
sified as spring- and summer-run accounted for little of the overall 
genetic diversity; in contrast, substantial genetic differences were 
observed between B run steelhead from Dworshak Hatchery and A 
run populations from other study sites. 


35486 (DOE/BP/18955—1) Fish habitat improvement pro- 
jects in the Fifteenmile Creek and Trout Creek Basins of 
central Oregon: Field review and management recommenda- 
tions. Kauffman, J.B. (Oregon State Univ., Corvallis, OR (United 
States)); Beschta, R.L.; Platts, W.S. USDOE Bonneville Power Ad- 
ministration, Portland, OR (United States). Div. of Fish and Wildlife; 
Oregon State Univ., Corvallis, OR (United States). Jul 1993. 52p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract BI79-84BP18955_ ;BI79-91BP14812. Order Number 
DE93019488. Source: OSTI; NTIS; GPO Dep. 

A field review of stream habitat improvement project sites in the 
lower Deschutes River Basin was conducted by riparian ecology, 
fisheries, and hydrology specialists. Habitat management objec- 
tives, limiting factors, project implementation, land use history, and 
other factors were discussed at each site. This information, in con- 
junction with the reviewer's field inspections of portions of a 
particular habitat project, provided the basis for this report. 


35487 (DOE/BP/20291—1) Wildlife mitigation and restora- 
tion for Grand Coulee Dam: Blue Creek Project, Phase 1. 
Merker, C. (Upper Columbia United Tribes (United States)). 
Spokane Indian Tribe, Wellpinit, WA (United States); Upper 
Columbia United Tribes (United States). May 1993. 107p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
BI79-91BP20291. Order Number DE93019490. Source: OSTI; 
NTIS; GPO Dep. 

This report is a recommendation from the Spokane Tribe to the 
Northwest Power Planning Council (NPPC) for partial mitigation for 
the extensive wildlife and wildlife habitat losses on the Spokane In- 
dian Reservation caused by the construction of Grand Coulee Dam. 
NPPC’s interim wildlife goal over the next 7 years for the Columbia 
hydropower system, is to protect, mitigate and enhance approxi- 
mately 35% basin wide of the lost habitat units. Grand Coulee Dam 
had the greatest habitat losses of any Dams of the Wildlife Rule. 


35488 (DOE/BP/60629-7) Integrated hatchery operations 
team: Operation plans for anadromous fish production facili- 
ties in the Columbia River Basin, Volume 1: Annual report 
1992. Shelidrake, T. Fish and Wildlife Service, Portland, OR 
(United States). Aug 1993. 158p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract BI79-91BP60629. Order 
Number DE94000946. Source: OSTI; NTIS; GPO Dep. 

Individual operational plans for 1993 are provided for the Aber- 
nathy Salmon Culture Technology Center, Carson National Fish 
Hatchery, Dworshak National Fish Hatchery, Eagle Creek National 
Fish Hatchery, Entiat National Fish Hatchery, Hagerman National 
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Fish Hatchery, Kooskia National Fish Hatchery, Leavenworth Na- 
tional Fish Hatchery, Little White Salmon National Fish Hatchery, 
Spring Creek National Fish Hatchery, Warm Springs National Fish 
Hatchery, Willard National Fish Hatchery, and the Winthrop Na- 
tional Fish Hatchery. 


35489 (DOE/BP/62611—2) Factors affecting the survival of 
upstream migrant adult salmonids in the Columbia River 
Basin: Recovery issues for threatened and endangered Snake 
River salmon technical report 9 of 11. Dauble, D.D.; Mueller, 
R.P. Pacific Northwest Lab., Richland, WA (United States). Jun 
1993. 72p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AI79-86BP62611. Order Number 
DE93019690. Source: OSTI; NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) is developing con- 
servation planning documentation to support the National Marine 
Fisheries Service's (NMFS) recovery plan for Columbia Basin 
salmonid stocks that are currently listed under the Endangered 
Species Act (ESA). Information from the conservation planning 
documentation will be used as a partial scientific basis for 
identifying alternative conservation strategies and to make recom- 
mendations toward conserving, rebuilding, and ultimately removing 
these salmon stocks from the list of endangered species. This re- 
port describes the adult upstream survival study, a synthesis of 
biological analyses related to conditions affecting the survival of 
adult upstream migrant salmonids in the Columbia River system. 
The objective of the adult upstream survival study was to analyze 
existing data related to increasing the survival of adult migrant 
salmonids returning to the Snake River system. The fate and ac- 
countability of each stock during its upstream migration period and 
the uncertainties associated with measurements of escapement 
and survival were evaluated. Operational measures that affected 
the survival of adult salmon were evaluated including existing con- 
ditions, augmented flows from upstream storage release, and 
drawdown of mainstem reservoirs. The potential impacts and bene- 
fits of these measures to each ESA stock were, also described 
based on considerations of species behavior and run timing. 


35490 (DOE/BP/94402-6) Columbia River coordinated in- 
formation system: Phase 2, Project summary report, 1992. 
Roger, P.B. (Columbia River Inter-Tribal Fish Commission, 
Portland, OR (United States)). USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States). Div. of Fish and Wildlife; 
Columbia River Inter-Tribal Fish Commission, Portland, OR (United 
States). May 1993. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG79-89BP94402. Order Number 
DE93018975. Source: OSTI; NTIS; GPO Dep. 

Anadromous salmon in the Columbia River Basin are presently 
far below historic level of production, due to the impacts of devel- 
opment in the basin. To halt the downward trend in production and 
ultimately increase returns, the Northwest Power Planning Council 
developed the Columbia River Basin Fish and Wildlife Program. 
The Program outlines a coordinated plan for restoring anadromous 
salmonid runs to the basin. The goals and objectives outlined in 
the Program require addressing a complex set of problems that en- 
compass a broad range of social, political, economic and biological 
issues. Resolution of these problems will require the efforts of a 
number of federal, state, and tribal agencies that have regulatory 
authority over activities that either directly or indirectly affect 
anadromous salmonids in the basin. Resource managers have re- 
alized the need for coordination in these efforts. The Coordinated 
Information System is designed to share information critical to Pro- 
gram development and evaluation efficiently among the numerous 
participants in the restoration process. 


35491 (DOE/BP/99654—1) Habitats of weak salmon stocks 
of the Snake River Basin and feasible recovery measures: Re- 
covery issues for threatened and endangered Snake River 
salmon: Technical report 1 of 11. Chapman, D.W. (Chapman 
(D.W.) Consultants, Inc., Boise, ID (United States)); Witty, K.L. US- 
DOE Bonneville Power Administration, Portland, OR (United 
States). Div. of Fish and Wildlife; Cramer (S.P.) and Associates, 
Inc., Gresham, OR (United States). Jun 1993. 128p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AM79- 
93BP99654. Order Number DES93018980. Source: OSTI; NTIS; 
GPO Dep. 





This report describes spawning aggregations of Snake River 
salmon listed under the Endangered Species Act, and numerical 
status of aggregations. It summarizes habitat quality and problems 
between the natal area and the open ocean. It reviews critical 
habitat designation, identifies mitigative measures and suggests 
monitoring and research. 


35482 (DOE/BP/99654—2) Flow augmentation and reservoir 
drawdown: Straiegies for recovery of threatened and endan- 
gered stocks of salmon in the Snake Riber Basin: Recovery 
issues ior threatened and endangered Snake River salmon: 
iecnnicai report 2. Giorgi, A.E. (Chapman (D.W.) Consultants, 
inc., Boise, 1D (United States)). USDOE Bonneville Power Adminis- 
tration, Portland, OR (United States). Div. of Fish and Wildlife; 
Cramer (S.P.) and Associates, Inc., Gresham, OR (United States); 
Chapman (v.W.) Consultants, Inc., Boise, ID (United States). Jun 
1993. 50p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AM79-93BP99654. Order Number 
DE93018981. Source: OSTI; NTIS; GPO Dep. 

The premise for flow augmentation is based on the argument 
that increasing water velocity increases smolt migration speed, 
which in turn improves smolt survival through reservoirs and at 
ocean entry. The purpose of this document is to examine key tech- 
nical issues regarding the benefits of flow augmentation as a 
Strategy for improving survival of downstream migrants. Reservoir 
drawdown, an altemative strategy for increasing water velocity 
through the mainstream Snake and Columbia rivers will also be ex- 
amined. Data sets and analyses that pertain to Snake River stocks 
will be emphasized, particularly those stocks currently listed as 
threatened or endangered. This document focuses on treating two 
smolt responses that can be useful in reflecting the effects of flow 
augmentation, or increased water velocity; travel time or migration 
speed, and survival. Although there has been recent interest in us- 
ing migrational timing as a measure of flow effects that response 
reflects principally the temporal initiation of the migration event and 
does not provide a performance measure once fish are in transit 
between two locations. 


35493 (DOE/BP/99654-3) Effects of marine mammals on 
Columbia River salmon listed under the Endangered Species 
Act: Recovery issues for threatened and endangered Snake 
River salmon: Technical report 3. Park, D.L. (Chapman (D.W.) 
Consultants, Inc., Boise, ID (United States)). USDOE Bonneville 
Power Administration, Portland, OR (United States). Div. of Fish 
and Wildlife; Cramer (S.P.) and Associates, Inc., Gresham, OR 
(United States); Chapman (D.W.) Consultants, Inc., Boise, ID 
(United States). Jun 1993. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AM79-93BP99654. Order 
Number DE93018982. Source: OSTI; NTIS; GPO Dep. 

Most research on the Columbia and Snake Rivers in recent 
years has been directed to downstream migrant salmon (On- 
corhynchus spp.) losses at dams. Comparatively little attentions 
has been given to adult losses. Recently an estimated 378,4000 
adult salmon and steelhead (O. mykiss) were unaccounted-for from 
Bonnevilie Dam to terminal areas upstream. It is now apparent that 
some of this loss was due to delayed mortality from wounded by 
marine mammals. This report reviews the recent literature to define 
predatory effects of marine mammals on Columbia River salmon. 


35494 (DOE/BP/99654—4) Transportation as a means of in- 
creasing wild juvenile salmon survival: Recovery issues for 
threatened and endangered Snake River salmon : Technical 
report 4. Park, D.L. (Chapman (D.W.) Consultants, Inc., Boise, ID 
(Unttea States)). USDOE Bonneville Power Administration, Port- 
iand, OR (Unied States). Div. of Fish and Wildlife; Cramer (S.P.) 
and Associates, Inc., Gresham, OR (United States); Chapman 
(D.W.) Consultants, inc., Boise, ID (United States). Jun 1993. 35p. 
Sponsoied by USDOE, Washington, DC (United States). DOE 
Contract AM79-936P99654. Order Number DE93018983. Source: 
OSTi; NTIS; GPO Dep. 

Smoit transportation on the Snake and Columbia Rivers has 
been under nearly continuous study for 25 years. Most controversy 
surrounds transport of spring/summer chinook, so most analyses 
and discussion are devoted to that species. Sockeye migrate at the 
same time as spring/summer chinook as do the earliest of the fall 
chinook. Therefore, action taken o spring/summer chinook will also 
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affect sockeye and fall chinook. Many factors influenced transporta- 
tion study results including population structure change — the shift 
from nearly all wild fish to nearly all hatchery fish; new dams; the 
number of turbines at Snake River dams alone increased from 3 in 
1968 to 24 by 1979; installation of juvenile fish pass facilities; and 
calamitous natural events such as the 1977 drought. All the above 
had negative effects on the survival of wild fish in general and on 
transport test results specifically, except that when smolts were 
transported from the upper dam their survival was not influenced 
by new or existing structures downstream from the transport site. 


35495 (DOE/BP/99654-5) Use of artificial propagation and 
supplementation for rebuilding salmon stocks listed under the 
Endangered Species Act: Recovery issues for threatened and 
endangered Snake River salmon: Technical report 5. Licha- 
towich, J. (Mobrand Biometrics, Inc., Vashon Island, WA (United 
States)); Watson, B. USDOE Bonneville Power Administration, 
Portland, OR (United States). Div. of Fish and Wildlife; Cramer 
(S.P.) and Associates, Inc., Gresham, OR (United States); Mo- 
brand Biometrics, Inc., Vashon Island, WA (United States). Jun 
1993. 103p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AM79-93BP99654. Order Number 
DE93018984. Source: OSTI; NTIS; GPO Dep. 

Conventional hatcheries, supplementation, and habitat protection 
are management activities located on a production continuum. At 
one end of the continuum is the conventional hatchery which at- 
tempts to separate artificially propagated fish from naturally 
reproducing populations. On the other end of the continuum is nat- 
ural production. Supplementation which attempts to increase 
natural production through the use of artificial propagation lies 
somewhere between natural production and _ conventional 
hatcheries on the continuum. The use of artificial propagation in 
the recovery of listed species is controversial. Guidance on the use 
of artificial propagation in the recovery of listed species comes 
from three sources: The Endangered Species Act (ESA), US Fish 
and Wildlife Service (USFWS) policies and National Marine Fish- 
eries Service (NMFS) guidelines. 


35496 (DOE/BP/99654—6) Ocean carrying capacity: Recov- 
ery issues for threatened and endangered Snake River 
salmon: Technical report 6 of 11. Lichatowich, J. (Mobrand 
Biometrics, Inc., Vashon Island, WA (United States)). USDOE Bon- 
neville Power Administration, Portland, OR (United States). Div. of 
Fish and Wildlife; Cramer (S.P.) and Associates, Inc., Gresham, 
OR (United States). Jun 1993. 25p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AM79-93BP99654. 
Order Number DE93019482. Source: OSTI; NTIS; GPO Dep. 

The northeast Pacific is comprised of four fishery production do- 
mains: The gulf of Alaska, a coastal downwelling zone, a coastal 
upwelling zone and a transition zone. Salmon from the Columbia 
River enter the sea in the upwelling zone. Marine survival of coho 
salmon in the Oregon Production Index area has been the subject 
of extensive study. Variability in marine survival of coho salmon ap- 
pears to be determined in the first month at sea while the fish are 
still in local marine areas in the upwelling zone. There is stronger 
evidence that upwelling might influence vulnerability to predation. A 
broader ecosystem view which considers salmon as a member of 
a complex marine community offers additional insight and raises 
new questions regarding the marine mortality of salmon. The 
pelagic fish community in the upwelling zone has undergone dra- 
matic change in the last 50 years. That change is consistent with 
the historical record, however, the system has not completed a full 
cycle of change (as it has in the past) since the stocks have been 
subjected to intense commercial and sport exploitation. Salmon 
seem to be responding to shifts in productivity in the coastal up- 
welling zone. 


35497 (DOE/BP/99654—8) Biodiversity and the recovery of 
threatened and endangered salmon species in the Columbia 
River Basin: Recovery issues for threatened and endangered 
Snake River salmon: Technical report of 8 of 11. Steward, C. 
(Mobrand Biometrics, Inc., Vashon Island, WA (United States)). 
USDOE Bonneville Power Administration, Portland, OR (United 
States). Div. of Fish and Wildlife; Cramer (S.P.) and Associates, 
Inc., Gresham, OR (United States). Jun 1993. 35p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AM79- 
93BP99654. Order Number DE93019483. Source: OSTI; NTIS; 
GPO Dep. 

The stated purpose of the Endangered Species Act is to provide 
a means whereby the ecosystem upon which endangered species 
and threatened species depend may be conserved. Conservation 
of the Columbia River ecosystem and the diversity of gene pools, 
life histories, species, and communities that comprise it, should be- 
come a major objective of species recovery and fish and wildlife 
management programs in the Columbia River Basin. Biodiversity is 
important to both species and ecosystem health, and is a prerequi- 
site to long-term sustainability of biological resources. In this paper, 
| provide an overview of various approaches to defining, measur- 
ing, monitoring, and protecting biodiversity. A holistic approach is 
stressed that simultaneously considers diverse species and 
resource management needs. Emphasis is on threatened and en- 
dangered species of salmon and their associated habitat. 


35498 (DOE/BP/99654—-10) Evaluation of delisting criteria 
and rebuilding schedules for Snake River spring/summer chi- 
nook, fall chinook, and sockeye salmon: Recovery issues for 
threatened and endangered Snake River salmon technical re- 
port 10 of 11. Cramer, S.P. (Cramer (S.P.) and Associates, Inc., 
Gresham, OR (United States)); Neeley, D. USDOE Bonneville 
Power Administration, Portland, OR (United States). Div. of Fish 
and Wikdlife. Jun 1993. 229p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AM79-93BP99654. Order Num- 
ber DE93019484. Source: OSTI; NTIS; GPO Dep. 

We develop a framework for distinguishing healthy and threat- 
ened populations, and we analyze specific criteria by which these 
terms can be measured for threatened populations of salmon in the 
Snake River. We review reports and analyze existing data on listed 
populations of salmon in the Snake River to establish a framework 
for two stages of the recovery process: (1) defining de-listing crite- 
ria, and (2) estimating the percentage increase in survival that will 
be necessary for recovery of the population within specified time 
frames, given the de-listing criteria that must be achieved. We de- 
velop and apply a simplified population model to estimate the 
percentage improvement in survival that will be necessary to 
achieve different rates of recovery. We considered five main con- 
cepts identifying de-listing criteria: (1) minimum population size, (2) 
rates of population change, (3) number of population subunits, (4) 
survival rates, and (5) driving variables. In considering minimum 
population size, we conclude that high variation in survival rates 
poses a substantially greater probability of causing extinction than 
does loss of genetic variation. Distinct population subunits exist 
and affect both the genetic variability of the population and the dy- 
namics of population decline and growth. We distinguish between 
two types of population subunits, (1) genetic and (2) geographic, 
and we give examples of their effects on population recovery. 


35499 (DOE/BP/99654—11) Population viability of the 
Snake River chinook salmon (Oncorhynchus tshawytscha): 
Recovery issues for threatened and endangered Snake River 
salmon, Technical report 11 of 11. Emien, J.M. (Fish and Wildlife 
Service, Seattle, WA (United States). Seattle National Fishery Re- 
search Center). USDOE Bonneville Power Administration, Portland, 
OR (United States). Div. of Fish and Wildlife; Cramer (S.P.) and 
Associates, Inc., Gresham, OR (United States). Jun 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AM79-93BP99654. Order Number DE93018985. Source: 
OSTI; NTIS; GPO Dep. 

A stochastic simulation model of spring chinook population dy- 
namics was parameterized using 36 years of redd count data from 
five index streams on the middle fork of the Salmon River in Idaho. 
Two versions of the model, one in which spawning age structure 
was presumed to follow an evolutionarily stable strategy and an- 
other in which spawning age structure was constrained to observed 
values were examined. The models were then used to generate 
1000 statistically representative population projections over the 
next 100 years to assess risk of extinction and prospects for stock 
rebuilding. Current levels of production and mortality appear to suf- 
fice for maintaining the status quo, virtually assuring persistence 
over the next 100 years, barring catastophes, but providing no 
hope for rebuilding. A doubling of the current population level over 
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the next 100 years can be expected to follow an increase in a 
(density independent mortality or fry production) of 5 to 25%, but 
rebuilding to the population levels prevailing in the 1950's will re- 
quire an increase in a of at least 37%. 


35500 (DOE/BP/99654—-12) Harvest management and re- 
covery of Snake River salmon stocks: Recovery issues for 
threatened and endangered Snake River salmon: Technical re- 
port 7. Lestelle, L.C. (Mobrand Biometrics, Inc., Vashon Island, 
WA (United States)); Gilbertson, L.G. USDOE Bonneville Power 
Administration, Portland, OR (United States). Div. of Fish and 
Wildlife; Cramer (S.P.) and Associates, Inc., Gresham, OR (United 
States). Jun 1993. 75p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AM79-93BP99654. Order Number 
DE93019481. Source: OSTI; NTIS; GPO Dep. 

Management measures to regulate salmon fishing harvest have 
grown increasingly complex over the past decade in response to 
the needs for improved protection for some salmon runs and to al- 
ter harvest sharing between fisheries. The development of 
management plans that adequately address both needs is an im- 
mensely complicated task, one that involves a multitude of stocks, 
each with its own migration patterns and capacity to sustain ex- 
ploitation. The fishing industry that relies on these fish populations 
is also highly diverse. The management task is made especially 
difficult because the stocks are often intermingled on the fishing 
grounds, creating highly mixed aggregates of stocks and species 
on which the fisheries operate. This situation is the one confronting 
harvest managers attempting to protect Snake River salmon. This 
report provides an overview of some of the factors that will need to 
be addressed in assessing the potential for using harvest manage- 
ment measures in the recovery of Snake River salmon stocks. The 
major sections of the report include the following: perspectives on 
harvest impacts; ocean distribution and in-river adult migration tim- 
ing; description of management processes and associated fisheries 
of interest; and altemative harvest strategies. 
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Refer also to citation(s) 35508, 36173 


35501 (IAEA-623-11-AG-689.5, pp. 43-59) Capacity value 
evaluation of photovoltaic power generation. Kurihara, |. (Cen- 
tral Research Inst. of Electric Power Industry, Tokyo (Japan)). 
International Atomic Energy Agency, Vienna (Austria). 1993. 
(CONF-9304212—: Advisory group meeting on compilation and re- 
view of methodologies for estimating the comparative electric 
power system costs for renewable energy systems, Vienna (Aus- 
tria), 26-28 Apr 1993). In Compilation and review of methodologies 
for estimating the comparative electric power system costs for re- 
newable energy systems. Working material: Proceedings of an 
advisory group meeting held in Vienna, Austria, 26-28 April 1993. 
189p. Order Number DE94603568. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The paper presents an example of capacity value (kW-value) 
evaluation of photovoltaic generation from power companies gener- 
ation planning point of view. The method actually applied to 
evaluate the supplying capability of conventional generation plants 
is briefly described. 21 figs, 1 tab. 


35502 (IAEA-623-11-AG-689.5, pp. 91-104) Discussion mate- 
rial for the Advisory Group Meeting on Compilation and 
Review of Methodologies for Estimating the Comparative Elec- 
tric Power System Costs for Renewable Energy Systems, 
26-28 April 1993, Vienna. Nakagawa, K. (NEDO Solar Energy 
Dept. (Japan)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1993. (CONF-9304212-: Advisory group meeting on 
compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable energy sys- 
tems, Vienna (Austria), 26-28 Apr 1993). In Compilation and review 
of methodologies for estimating the comparative electric power sys- 
tem costs for renewable energy systems. Working material: 
Proceedings of an advisory group meeting held in Vienna, Austria, 





26-28 April 1993. 189p. Order Number DE94603568. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A method for power generation cost of photovoltaic power plant 
is described. 2 figs, 2 tabs. 


35503 (IAEA-623-11-AG-689.5, pp. 179-187) Structural evo- 
lution of utility systems and its implications for photovoltaic 
applications. lannucci, J.J. (Pacific Gas and Electric Company, 
San Ramon, CA (United States)); Shugar, D.S. International 
Atomic Energy Agency, Vienna (Austria). 1993. (CONF-9304212-: 
Advisory group meeting on compilation and review of methodolo- 
gies for estimating the comparative electric power system costs for 
renewable energy systems, Vienna (Austria), 26-28 Apr 1993). In 
Compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable energy sys- 
tems. Working material: Proceedings of an advisory group meeting 
held in Vienna, Austria, 26-28 April 1993. 189p. Order Number 
DE94603568. Source: OSTI; NTIS (US Sales Only); INIS. 
Photovoltaics (PV) differ substantially from the central generating 
stations traditionally employed by utilities. PV utilizes a fuel which 
disappears nightly, operating only while the sun shines. It has the 
potential of being highly reliable while requiring low levels of oper- 
ating and maintenance attention, and it can be deployed in a highly 
modular fashion close to load. It is precisely these differences that 
give rise to PV’s greatest opportunities in successfully entering the 
utility market. The purpose of this paper is to explore an emerging 
utility paradigm, the Distributed Utility concept, and how utilities 
might change their current planning and resource selection pro- 
cesses to take advantage of it, both to the betterment of the PV 
industry and the utility's customers. Out of this exploration emerges 
the photovoltaics Diffusion Model strategy that bridges the gap 
from currently economic stand-alone special applications of PV in 
utility operations to bulk power production. (author). 12 refs, 5 figs. 


1405 Solar Energy Conversion 
Refer also to citation(s) 36717, 36729 


35504 (DOE/CE/15974-T5) Progress report on conductive 
paints, May 1, 1993—August 15, 1993. Soukup, R.J.; lanno, N.J. 
Nebraska Univ., Lincoln, NE (United States). Dept. of Electrical En- 
gineering. [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG01-92CE15974. Order Number 
DE93041270. Source: OSTI; NTIS; GPO Dep. 

Several conductive paint samples were prepared and tested for 
use as solar cell contacts. Sample preparation is described and re- 
sults are presented. 


35505 (ECN-RX-—93-089) The effect of material inhomo- 
geneities on the characteristics of semi-crystalline silicon 
solar cells. Mijnarends, P.E.; Janssen, GJ.M.; Sinke, W.C. 
Netherlands Energy Research Foundation (ECN), Petten (Nether- 
lands). Aug 1993. 31p. Contract NOVEM 41.220-021.1. Order 
Number DE94702289. Source: OSTI; NTIS; Also available from 
the library of the Netherlands Energy Research Foundation (ECN), 
P.O. Box 1, 1755 ZG Petten (Netherlands). 

Part of the ENGINE research programme of the Netherlands En- 
ergy Research Foundation. This publication has been submitted to 
the journal Solar Cells and Solar Energy Materials. 

The effect of lateral variations in material properties on the I-V 
characteristics of semi-crystalline silicon solar cells is studied by 
means of numerical simulation. Individual crystallites are described 
with the aid of a one-diode model. The effective |-V characteristic 
of the cell under illumination is analyzed in terms of a two-diode 
model using curve fitting. A wide distribution of diffusion lengths of 
the minority charge carriers is found to worsen the I-V characteris- 
tic. This is reflected in increased values of the effective series 
resistance and second-diode saturation current. It is shown that the 
effects of intrinsic inhomogeneities can not be separated in a 
straightforward manner from those of recombination in space- 
charge regions. 12 figs., 4 tabs., 9 refs. 


35506 (ECN-RX-—93-098) Very low surface recombination 
velocities on 2.5 wem Si wafers, obtained with low-temperature 
PECVD of Si-oxide and Si-nitride. Leguijt, C. (FOM-Institute for 
Atomic and Molecular Physics, Amsterdam (Netherlands)); Loelgen, 
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P.; Eikelboom, J.A.; Amesz, P.H.; Steeman, R.A.; Sinke, W.C.; 
Sarro, P.M.; Verhoef, L.A.; Michiels, P.-P.; Chen, Z.H. Netherlands 
Energy Research Foundation (ECN), Petten (Netherlands). Sep 
1993. 3p. Contract NOVEM 41.220-021.1;Projects ECN-ENGINE 
4412 and 4413. Order Number DE94702291. Source: OSTI; NTIS; 
Also available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

To be presented at the 7. International Photovoltaic Science and 
Engineering Conference in Nagoya, Japan, at 22-26 November, 
1993. 

The first measurements are presented of very low recombination 
velocities (<90 cm/s) on 2.5 wem p-type silicon wafers, passivated 
with low-temperature PECVD (Plasma Enhanced Chemical Vapor 
Deposition) of Si-oxide and Si-nitride. Also n-type emitter surfaces 
were passivated by PECVD. A forming gas anneal turned out to be 
crucial in achieving low recombination velocities. No increase of the 
surface recombination velocity was observed after exposure of the 
layers to white light at 30°C and 1000 W/m? for 500 hours. 16 refs. 


35507 (NREL/CP—470-5777) Proceedings of the 1993 DOE/ 
NREL Hydrogen Program Review. National Renewable Energy 
Lab., Golden, CO (United States). Aug 1993. 207p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC02-83CH10093. (CONF-9305266—-: 1993 Department of En- 
ergy/National Renewable Energy Laboratory (DOE/NREL) hydrogen 
program review, Cocoa Beach, FL (United States), 4-6 May 1993). 
Order Number DE93018207. Source: OSTI; NTIS; GPO Dep. 

The US Department of Energy has conducted programs of re- 
search and development in hydrogen and related technologies 
since 1975. The current program is conducted in accordance with 
the DOE Hydrogen Program Plan FY 1993—-FY 1997 which was 
published in June 1992. The plan establishes program priorities 
and guidance for the allocation of funding. The core program. cur- 
rently under the Office of Energy Management, supports projects in 
the areas of hydrogen production, storage and systems research. 
A program review is held annually to evaluate each research 
project for technical quality, progress and programmatic benefit. 
The evaluation is conducted by a panel of technical experts. This 
proceedings of the Program Review conducted in May 1993 is a 
compilation of all research projects supported by the Hydrogen 
Program during FY 1993. It is produced in the anticipation that will 
serve as a useful technical reference for those interested in the 
status of hydrogen technologies. Selected papers have been 
indexed separately for inclusion in the Energy Science and Tech- 
nology Database. 


35508 (NREL/TP-—411-5644) Amorphous silicon batch pro- 
cess cost analysis: Annual subcontract report, 11 March 
1991-28 February 1993. Whisnant, R.A. (Research Triangle Inst., 
Research Triangle Park, NC (United States)); Sherring, C. National 
Renewable Energy Lab., Golden, CO (United States); Research 
Triangle Inst., Research Triangle Park, NC (United States). Aug 
1993. 94p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93018203. Source: OSTI; NTIS; INIS; GPO Dep. 

This report describes the development of baseline manufacturing 
cost data to assist PVMaT monitoring teams in assessing current 
and future subcontracts, which an emphasis on commercialization 
and production. A process for the manufacture of a single-junction, 
large-area, a Si module was modeled using an existing Research 
Triangle Institute (RTI) computer model. The model estimates a re- 
quired, or breakeven, price for the module based on its production 
process and the financial structure of the company operating the 
process. Sufficient detail on cost drivers is presented so the rela- 
tionship of the process features and business characteristics can 
be related to the estimated required price. 


35509 (NREL/TP-411-5749) Growth mechanisms and char- 
acterization of hydrogenated amorphous-silicon-alloy films: 
Annual subcontract report, 14 February 1992-13 February 
1993. Gallagher, A. (National Inst. of Standards and Technology, 
Boulder, CO (United States)); Tanenbaum, D.; Laracuente, A.; 
Molenbroek, E. National Renewable Energy Lab., Golden, CO 
(United States); National Inst. of Standards and Technology, Boul- 
der, CO (United States). Aug 1993. 25p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93018202. Source: OSTI; NTIS; GPO Dep. 

This report describes work performed to better understand the 
atomic-scale structure of glow-discharge-produced a-Si:H, a Ge:H, 
and a-Si:Ge:H films; its effect on film quality; and its dependence 
on deposition discharge conditions. Hydrogenated a- Si films are 
deposited from a silane rf discharge onto atomically flat crystal Si 
and GaAs substrates. The substrates are then transferred in vac- 
uum to a scanning tunneling microscope, where the atomic-scale 
surface morphology is measured. The films were deposited at T, = 
30°C and 250°C from a silane rf glow discharge using device- 
quality deposition conditions of 2.66 Pa (0.5 Torr) silane pressure, 
1.7 A’s deposition rate, and small power/flow; IR absorption, o,, 
and gp indicate high-quality intrinsic films. From the thickness de- 
pendence of the surface morphology, we determined that the films 
initially conform smoothly to an atomically flat Si or GaAs 
substrate, but as the thickness increases the roughness steadily in- 
creases to approximately 10% of the length of the scanned region. 
The surface of 100-400-nm-thick films is highly inhomogeneous, 
with steep hills and canyons in some areas and large atomically 
smooth regions in others. These unexpectedly large surface irregu- 
larities indicate severe and often connected void structures in the 
growing film, as well as relatively limited-range surface diffusion of 
the incorporating SiH3 radicals. On the other hand, large areas of 
atomically flat surface were occasionally found, indicating the pos- 
sibility of growing a homogeneous and compact amorphous film if 
appropriate growth conditions could be discovered. 


35510 (NREL/TP-411-5760) Research on_ stable, high- 
efficiency amorphous silicon multijunction modules: Annual 
subcontract report, 1 November 1992-31 May 1993. Ghosh, M. 
(Advanced Photovoltaic Systems, Inc., Princeton, NJ (United 
States)); Kampas, F.; Xi, J. National Renewable Energy Lab., 
Golden, CO (United States); Advanced Photovoltaic Systems, Inc., 
Princeton, NJ (United States). Sep 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93018220. Source: OSTI; NTIS; 
GPO Dep. 

This report describes progress made in the first half of Phase Il 
of a three-phase program to develop high-efficiency, same-band- 
gap, amorphous-silicon, tandem-junction modules. Results for both 
1-cm- ® devices and 0.3-m (0.09-m?) modules are given. consider- 
able effort was devoted to finding a device structure and layer 
conditions that reconcile the conflicting requirements of a good 
“tunnel junction” contact between the two stacks and a high- 
efficiency device. High-band-gap pzlayers, which enable good 
voltage and current from the second stack, were found to result in 
poor tunnel junctions. The best results were obtained by using a 
thin (1-nm-thick) p* layer (no carbon) between the n; and po layers 
of the device. 


35511 (NREL/TP—413-5740) Fabrication of stable large-area 
thin-film CdTe photovoltaic modules: Annual subcontract re- 
port, 10 May 1992-9 May 1993. Nolan, J.F. (Solar Cells, Inc., 
Toledo, OH (United States)); Meyers, P.V. National Renewable En- 
ergy Lab., Golden, CO (United States); Solar Cells, Inc., Toledo, 
OH (United States). Aug 1993. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93018204. Source: OSTI; NTIS; GPO Dep. 

This report highlights the progress made by Solar Cells, Inc. 
(SCI), in its program to produce 60-cm x 120-cm solar modules 
based on CdTe films. During the past year, confirmed efficiency 
has increased to 10.4% (active area) on a 1 cm? cell, 9.8% (aper- 
ture area) on a 64-cm? 8-cell submodule, and 6.6% (total area) on 
a 7200-cm* module. A module measured in-house had a power 
output of 53 W, for a total-area efficiency of 7.4%. Average effi- 
ciency of modules produced is steadily increasing and standard 
deviation is decreasing; in a limited run of 12 modules, results 
were 6.3% (+ 0.2%). Field testing has begun; a nominal 1-kW ar- 
ray of 24 modules was set up adjacent to SCl’s facilities. Analysis 
indicates that present modules are limited in efficiency by shunt re- 
sistance and optical absorption losses in the glass superstrate. 
Loss analysis of present devices allows us to project a module 
efficiency of 11.8%. A third generation deposition method — atmo- 
spheric pressure elemental vapor deposition (APEVD) has been 
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brought on-line and has produced good quality CdTe. In addition, 
SCI is expanding its proactive safety, health, environmental, and 
disposal program dealing with issues surrounding cadmium. 


35512 (NREL/TP-—413-5759) Research on polycrystalline 
thin-film submodules based on CulnSe, materials: Annual 
subcontract report, 1 November 1991-31 December 1992. Arya, 
R. (Solarex Corp., Newtown, PA (United States). Thin Film Dvwv.); 
Fogleboch, J.; Lommasson, T.; Podlesny, R.; Russell, L.; Skibo, 
S.; Wiedeman, S.; Rothwarf, A.; Birkmire, R. National Renewable 
Energy Lab., Golden, CO (United States); Solarex Corp., Newtown, 
PA (United States). Thin Film Div. Sep 1993. 64p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93018223. Source: OSTI; NTIS; 
GPO Dep. 

This report describes a 3-year, cost-shared research program at 
Solarex to develop all pertinent processes and technologies re- 
quired to achieve the goal of 12% CIS submodule (with areas > 
900 cm?). The work is focused on four tasks: (1) window layers, 
contacts, substrate; (2) CIS absorber layer; (3) device structure; 
and (4) submodule design and encapsulation. Each task addresses 
(1) basic material improvements, (2) fabrication and characteriza- 
tion of CIS solar cells, and (3) scale up of processes to large-area 
substrates. 


35513 (NREL/TP--451-5452) Fundamental studies of defect 
generation in amorphous silicon alloys grown by remote 
plasma-enhanced chemical-vapor deposition: Final subcon- 
tract report, 1 July 1989-31 December 1992. Lucovsky, G. 
(North Carolina State Univ., Raleigh, NC (United States)). National 
Renewable Energy Lab., Golden, CO (United States); North Car- 
olina State Univ., Raleigh, NC (United States). Aug 1993. 55p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93017083. Source: 
OSTI; NTIS; GPO Dep. 

This report describes research to reduce the intrinsic bonding 
defects in amorphous and microcrystalline Si alloys by controlling 
the bonding chemistry and the microstructure via the deposition 
process reactions. The specific approach was to use remote 
plasma-enhanced, chemical-vapor deposition (PECVD) and reac- 
tive magnetron sputtering to limit the multiplicity of deposition 
inaction pathways, and thereby gain increased control over the 
thin-film chemistry and microstrucre. The research included (1) the 
deposition of amorphous and microcrystalline Si alloy materials by 
the PECVD process and by reactive magnetron sputtering, and (2) 
the evaluation of the material properties of these films for potential 
applications in PV devices. The focus of the research was on pin- 
ing a fundamental understanding of the relationships between 
deposition reaction pathways, the bonding of dopant and alloy 
atoms, and the electrical provides of importance for PV applica- 
tions. This involved studying the factors that contribute to defect 
generation and to defect removal and/or neutralization. In addition 
to the experimental studies, the research also included theoretical 
and modeling studies aimed at understanding the relationships be- 
tween local atomic arrangements of Si and alloy atoms, and the 
electrical, optical, vibrational, and defect properties. 


35514 (NREL/TP-451-5591) High efficiency epitaxial optical 
reflector solar cells: Final subcontract report, 1 January 1990— 
31 October 1992. Dapkus, P.D. (University of Southern California, 
Los Angeles, CA (United States)); Hummel, S.G. National Renew- 
able Energy Lab., Golden, CO (United States); University of 
Southern California, Los Angeles, CA (United States). Aug 1993. 
49p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93017115. Source: 
OSTI; NTIS; GPO Dep. 

This report describes work to test the feasibility of a new solar 
cell concept — the epitaxial optical reflector (EOR) solar cell. This 
cell concept alters current designs for high efficiency cells by 
changing the optical absorption efficiency of single cells. The 
change is introduced by the use an epitaxial multilayer reflector as 
an integral part of the cell to increase the optical path length of cer- 
tain wavelengths of light in the cell. These changes are expected to 
increase the open circuit voltage at which power is extracted from 
the cell. The program is designed to test the feasibility of the use 
of a broad band epitaxial multilayer reflector grown as an integral 





part of the device structure to reflect the near-band-edge light back 
through the device for a second absorption pass. This second pass 
allows the design of a solar cell with a thinner base, and the use of 
the epitaxial reflector as a heterojunction carrier-reflecting barrier at 
the rear of the device. The thinner cell design and altered carrier 
profile that results from the light- and carrier-reflecting barrier will 
decrease the carrier concentration gradient and increase the open 
circuit voltage. The program is structured to have three tasks: (1) 
Solar Cell and Reflector Modeling, (2) Materials Growth and Opti- 
mization, and (3) Solar Cell Fabrication and Characterization. 


35515 (NREL/TP—451-5650) Development of high-efficiency 
CdTe solar cells: Annual subcontract report, 1 February 1992— 
31 December 1992. Rohatgi, A. (Georgia Inst. of Tech., Atlanta, 
GA (United States)); Chou, H.C.; Bhat, A.K.; Kamra, S. National 
Renewable Energy Lab., Golden, CO (United States); Georgia Inst. 
of Tech., Atlanta, GA (United States). Aug 1993. 52p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93018206. Source: OSTI; NTIS; 
GPO Dep. 

This report describes work to improve the basic understanding of 
the loss mechanisms in thin-film CdS/CdTe solar cells and to im- 
prove their efficiency by characterizing the properties of the films 
as well as the finished devices. To accomplish this, soiar cells were 
fabricated on glass/SnO2CdS substrates by metal-organic chemical 
vapor deposition (MOCVD) growth of CdTe films and evaporation 
of Cu/Au contacts. The substrates were provided by Solarex 
Corporation and were recently grown in house on glass/SnO2 sub- 
strates using solution growth. Rapid thermal processing (RTP), still 
a relatively new technology with growing applications in the semi- 
conductor industry, is being investigated in this program as an 
altemative to the conventional post-growth furnace annealing of the 
CdS/CdTe films. Consistent with the long-term goals of cost- 
effective, large-scale terrestrial applications of photovoltaics, we 
also made some preliminary investigations of a solution growth 
technique for depositing CdTe films. 


35516 (NREL/TP-—451-5653) Advanced processing technol- 
ogy for high-efficiency thin-film CulnSe. solar cells: Annual 
subcontract report, 1 March 1992-28 February 1993. Morel, D.L. 
(University of South Florida, Tampa, FL (United States)); Attar, G.; 
Karthikeyan, S.; Muthaiah, A.; Zafar, A. National Renewable En- 
ergy Lab., Golden, CO (United States); University of South Florida, 
Tampa, FL (United States). Aug 1993. 32p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-83CH10093. 
Order Number DE93010045. Source: OSTI; NTIS; GPO Dep. 

This report describes work to develop novel fabrication for 
CulnSe», (CIS) solar cells that will result in improved performance 
and cost effectiveness at the manufacturing level. The primary 
approach involves all solid-state processing for CIS. This was aug- 
mented by work to provide novel alternatives for the formation of 
the window layer/heterojunction contact. Inherent to the project was 
the need to develop a generic understanding of the relationship be- 
tween processing and performance so that broad-based transfer to 
industry can be facilitated. We achieved good-electronic-quality CIS 
by the use of two selerization procedures for predeposited metal 
layers. We achieved good stoichiometry throughout the bulk of the 
film, attained grain sizes of up to 1 wm, and measured electron 
mobilities of up to 60 cm?V-s. However, there is a complex rela- 
tionship between grain size, adhesion, and performance. Our 
primary approach to characterization was to fabricate ZnO/CIS test 
devices and measure as many properties as possible in device for- 
mat. We are also developing reactive sputtering of ZnO as an 
alternative window layer technology. 


35517 (NREL/TP-451-5756) Stable, high-efficiency 
amorphous-silicon solar cells with low hydrogen content: Fi- 
nai subcontract report, 1 March 1991-31 March 1993. Hegedus, 
S.S. (Delaware Univ., Newark, DE (United States). Inst. of Energy 
Conversion); Phillips, J.E. National Renewable Energy Lab., 
Golden, CO (United States); Delaware Univ., Newark, DE (United 
States). Inst. of Energy Conversion. Aug 1993. 60p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
83CH10093. Order Number DE93018214. Source: OSTI; NTIS; 
GPO Dep. 
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This report describes a 21-month project to demonstrate 
amorphous-silicon (a-Si) solar cells with high stabilized conversion 
efficiency. The objective was to develop a research program span- 
ning material issues (more stable a-Si and better a-SiGe alloys) 
and device issues (more stable a-Si-based solar cells) with the 
goal of high stabilized solar cell efficiency. The Institute of Energy 
Conversion (IEC) produced and analyzed the stability of a-Si films 
and solar cells with reduced hydrogen content (2-6%). A thermo- 
dynamic model of defect formation was developed that describes 
the high-temperature degraded state of a solar cell. An analysis of 
bifacial current voltage and quant-efficiency insults for a-SiGe p-i-n 
devices with transparent front and back contacts provided informa- 
tion about the influence of alloying and band-gap grading on hole 
and electron collection. IEC also studied the stability of graded and 
ungraded a-SiGe solar cells using bifacial devices to learn about 
the relative degradation of hole and electron collection, and 
concludes that degradation of the photoconductivity of a-SiGe ma- 
terials does not agree with degradation observed in solar cells. 


1406 Photovoltaic Power Systems 


35518 (ECN-RX-93-092) Field experience with a grid- 
connected photovoltaic system based on amorphous silicon. 
Hasse, G.W. (Matimba Power Station, Electricity Supply Commis- 
sion ESKOM, Ellisras (South Africa)); Sinke, W.C.; Baltus, C.W.A.; 
Vink, P.W.; Van der Borg, N.J.C.M. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Sep 1993. 7p. Contract 
NOVEM 41.250-011.1. Order Number DE94702290. Source: OSTI; 
NTIS; Available from the library of the Netherlands Energy 
Research Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands). 

Part of the ENGINE program of the Netherlands Energy Re- 
search Foundation. This paper has been presented at the ISES 
Solar World Congress in Budapest (Hungary) at August 23-27, 
1993. 

A 1 kWp grid-connected photovoltaic power plant, based on on 
amorphous silicon, was operated for a one-year period at the 
premises of the Netherlands Energy Research Foundation ECN in 
Petten, Netherlands. Being the first amorphous-silicon grid- 
connected power plant in the Netherlands, the project's aim was to 
gain field experience under typical Dutch climatic conditions. The 
results indicate a high inverter efficiency, but a drop in the DC sys- 
tem efficiency from 4% to 2.2%, due to defective modules and, to 
a smaller extent, intrinsic module degradation. After replacement of 
the defective modules the efficiency of the total system was re- 
stored to 3.8%. A subarray, consisting of original modules showed 
an efficiency of 3.5% after one year of operation. Apart from the 
module related problems that have been solved, the system ap- 
peared to be very reliable. 6 figs., 9 refs. 


1409 Solar Thermal Utilization 
Refer also to citation(s) 36219 


35519 (DTH-LV—92-1) Calculation of output for Aidt low- 
flow solar heating system: Comparison of measurements and 
calculations. Carisson, P.; Furbo, S. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Lab. for Varmeisolering. Jan 1992. 17p. 
(In Danish). Contract ENS-51181-91.0035. Order Number 
DE94709579. Source: OSTI; NTIS. 

A description and presentation of two series of measurements on 
a, Danish, solar heating system produced by a firm named Aidt 
Miljoe ApS. The design of the system and measuring methods are 
described in addition to the utilized computerized simulation model 
the nature of which is explained in detail. The measured tempera- 
tures and the system’s output are compared with the calculations. 
(AB) 


35520 (DTH-LV-92-5) Tests on an uncovered solar collec 
tor with Decra roof sheets. Oestergaard Jensen, S. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Feb 1992. 14p. Order Number DE94709573. Source: OSTI; NTIS. 

The aim was to investigate whether a traditional roof with Decra 
roof sheets can be used for preheating air for a heat pump and 
even for preheating domestic hot water. Results obtained from 
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tests on a solar collector with a standard roof - Decra - as ab- 
sorber are described. The Decra roof consists of corrugated metal 
sheets giving almost the same structure to the roof as traditional 
tiles. The sheets have an area of 1.34 x 0.41 m® and are made of 
0.43 mm galvanized steel. A 2-3 mm layer of ceramic dyed granite 
granulate fastened by acrylic forms the outer surface of the sheets. 
To find out if the Decra roof can be used as a simple solar collec- 
tor for preheating air, a test panel was constructed. The panel is 
an uncovered solar collector, where the Decra sheets act as the 
absorber. The sheets used for the test panel have a black outer 
surface and are mounted on laths behind which insulation is lo- 
cated - here polyisocyanurat foam, stable up to 250 deg. C. The 
Decra-collector proved to be a very cheap solar collector. It will, 
even during cloudy weather, increase the temperature of the 
incoming air by 5 deg. C, while during sunny conditions the temper- 
ature is increased by more than 30 deg. C - with an air flow rate of 
20 mh/m? - and 45 deg. C with an air flow rate of 5 m*h/m?. It is 
well suited for preheating air to the condenser of a heat pump. 
During summertime, when no space heat is demanded, heated air 
from the collector can be utilized for direct preheating of domestic 
hot water. When used as preheater for the condenser of a heat 
pump, it is necessary to have a by-pass, so air can be taken di- 
rectly from the ambient, without going through the collector. (AB) 


35521 (DTH-LV-247) Results from measurements on two 
insulated solar walls. Oestergaard Jensen, S. Danmarks Tekniske 
Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. Mar 1993. 
51p. Contract EM-1353/85-5. Order Number DE94709587. Source: 
OSTI; NTIS. 

EFP-85. 

The findings from an experiment with two heavy mass solar 
walls, where different measures were taken in order to decrease 
the heat loss from the mass component through the cover, are 
described. In one wall a vertical blind of bright plastic foil was in- 
stalled between the cover and the mass component. The blind was 
operated so that during the day the slats were always parallel with 
the solar beams and at night they were closed in order to decrease 
the radiative and convective losses through the cover. The other 
wall was an internally ventilated Trombe wall. An insulating panel 
was mounted in the space between the mass component and the 
absorber. A transparent cover was installed in front of the ab- 
sorber. Two air gaps on each side of the insulating panel. Heat 
absorbed by the absorber was transported to the mass component 
by a thermosiphonic air stream between the two air gaps on each 
side of the insulating panel. To prevent a reverse air circulation, 
dampers made of piastic foil and metal grids were mounted in the 
openings at the top and bottom of the insulating panel. Various 
temperatures of the walls are shown. The U-values, the overall net 
heat gains and the solar gains of the walls have been calculated. 
The thermal comfort of rooms are discussed and it is described 
how overheating problems may be reduced. It is estimated that the 
walls are suitable under Danish weather conditions. (AB) 


35522 


(DTH-LV-MEDD-—252) Larger low flow solar heating 
systems: Storage design and the circulation network's influ- 
ence on the temperature stratification in the container. 


Fagerlund Carlsson, P. Danmarks Tekniske Hoejskole, Lyngby 
(Denmark). Lab. for Varmeisolering. Apr 1993. 64p. (In Danish). 
Contract ENS-51181-91.0035. Order Number DE94709578. 
Source: OSTI; NTIS. 

In a low-flow solar heating system it is important for performance 
that the temperature stratification in the storage tanks is high. Cir- 
culation flow through the storage tank in larger low flow solar 
heating systems has proved to be one of the factors destroying 
temperature stratification. The type of connection of the circulation 
pipe to the storage tank is significant. The tap flow as well as the 
flow caused by the boiler and by the soalr collector can also de- 
stroy the temperature stratification. Temperature conditions in the 
solar collector loop might cause mixing in the lower part of the 
storage tank if the inlet temperatrue from the solar collector is 
lower than the temperature of the tank in the given inlet. Tests 
were carried out on a 2000 | vertical heat storage tank in which 
boiler heating as well as solar heating take place through plate 
heat exchangers. The flow in the circulation pipe varied between 0 
and 5000 Vh, and direct, bended, T-shaped pipe and perforated 
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pipe inlet designs were used. The direct inlet and the perforated 
pipe had about the same effect on the temperature stratification in 
the storage tank. The T-shaped pipe proved to have a favourable 
influence and the bended pipe proved to be unsuitable. No signifi- 
cant mixing was measured for flows under approx. 2000 Vh in the 
case of the 2” direct inlet. Tests showed that it is possible to 
achieve a favourable temperature stratification in the storage tank 
with a combination of boiler and solar heating. Calculations were 
made to show the difference between measured storage tempera- 
tures and temperatures calculated with the computer program 
EMGP3. EMGP3 underestimates the temperature stratification due 
to numerical diffusion in the storage model. The program is used 
for calculation of the yearly performance of low flow solar heating 
systems. A mathematical model, to determine the annual perfor- 
mance of various large systems, was developed. (AB) 


35523 (DTH-LV-MEDD~—253) Profile system for solar walls. 
Isaksen, K. Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. 
for Varmeisolering. Jun 1993. 56p. (in Danish). Contract ENS- 
51181-91.0050. Order Number DE94709588. Source: OSTI; NTIS. 

The aim was to develop an inexpensive mounting and profile 
system for use in connection with both ventilated and non- 
ventilated solar walls. The design of two types is described in 
detail as are also tests for heat losses, strength and for leakage to 
rain. Price evaluations are given for profile systems of steel and of 
aluminium, and a number of diagrams of the systems are included. 
The systems are based on ready-made frames mounted on rails 
fixed to the wall. Seals are consist of polyethurene foam with 
strong acryllim glue on both sides and the sealing is effective. This 
type of solar wall system can be used when retrofitting older build- 
ings. (AB) 


35524 (ETSU-S—0A/00098/02/REP) Integration of advice on 
passive solar and microclimatic design. Keeble, E. Building Re- 
search Establishment, Watford (United Kingdom). 1993. 34p. 
(BRE-CR-11/93). Order Number DE94704031. Source: OSTI; 
NTIS (US Sales Only). 

This report has been prepared to help ETSU assess the value 
and practicality of including microclimatic factors in its advice on 
site layout, under development within its passive solar programme. 
It reviews how local climate and microclimate are likely to influence 
the energy performance of buildings and assesses how well these 
effects can be predicted in quantitative terms. It also comments on 
how different approaches to site layout and building design may be 
suitable for different contexts, and suggests priorities for further 
work. Microclimatic design is a potentially useful component of re- 
newable energy strategy for buildings, deploying natural forces to 
reduce climatic demands driving space-heating (and, where appli- 
cable, cooling) energy use. (author) 


35525 (ETSU-S—01/00180/REP) Passive solar study. Exist- 
ing passive solar contributions in buildings. Burton, S.; 
Maxwell, J. ECD, London (United Kingdom). 1993. 50p. Order 
Number DE94704010. Source: OSTI; NTIS (US Sales Only). 

In November 1992 the Energy Technology Support Unit invited 
ECD to prepare a study with the objective of quantifying the pas- 
sive solar contribution to the UK domestic and non-domestic 
building energy requirements at 1990 levels. This has been 
achieved by quantifying the useful solar contribution utilised in all 
buildings for heating, cooling and lighting. The general definitions 
and assumptions made in the calculations have been stated. The 
useful passive solar contribution has been defined as the passive 
solar energy which displaces auxiliary energy (primary fossil fuel) 
which would otherwise be needed and used. (author) 


35526 (ETSU-S—1218-P6) Passive solar house design stud- 
ies. Midlands and Wales. Overview report. Trollope, M.; Howrie, 
A.J. Databuild, Birmingham (United Kingdom). 1993. 86p. Order 
Number DE94704043. Source: OSTI; NTIS (US Sales Only). 

The objects of this project were to produce a range of designs of 
passive solar houses; to assess the performance, cost marketabil- 
ity and amenity of designs, and to optimise these using the 
resources available to the project; to increase understanding of the 
design process and of how considerations of energy use might be 
integrated into it effectively; and to influence the house building in- 
dustry by publishing the most useful results, by participating in live 





projects, and by encouraging the building of the resulting designs 
in order to provide a pool of exemplars for the future. (author) 


35527 (ETSU-S—1219-P5) Passive solar house design stud- 
ies. Southern England. Management report. Pickering, M. NBA 
Tectonics, London (United Kingdom). 1993. 51p. Order Number 
DE94704008. Source: OSTI; NTIS (US Sales Only). 

The purpose of this report is two fold: to provide a record of the 
organisation and procedures used in the southern group of phase 
two of the ETSU Passive Solar House Design Studies and to show 
how the objectives of the studies have been met. Fourteen designs 
were produced in a broadly representative range of sizes and 
types of dwelling and based on options identified in earlier studies. 
Whether they will be likely to provide the greatest national benefit 
in both the long and short term will depend on their performance 
and take-up in the market. The performance cost, marketability and 
amenity of the designs was assessed. Some understanding of the 
design process was obtained. The aim of influencing the house- 
building industry by publishing the most useful results will be 
carried out following the review of the studies. (author) 


35528 (ETSU-S—1219-P6) Passive solar house design stud- 
ies. Southern England. Overview report: design messages. 
Pickering, M. (NBA Tectonics, London (United Kingdom)); Attenbor- 
ough, M. NBA Tectonics, London (United Kingdom). 1993. 134p. 
Order Number DE94704045. Source: OSTI; NTIS (US Sales Only). 

This overview report identifies the design messages, good and 
bad, that can be derived from the house design studies. It draws 
on studies within the Midland and Wales, and the Southern groups. 
In particular it draws on the lessons that can be drawn from the 
sensitivity analyses carried out within individual studies to evaluate 
the benefits of particular measures. Many of the messages are re- 
finements of, or simply endorse, messages which were generally 
accepted at the outset of the studies; for example the energy ben- 
efit of small north facing windows. However three important 
measures which might have been unacceptable to the market have 
not survived; the energy saving benefits from conservatories, larger 
south facing glazing and wider house frontages. (author) 


35529 (ETSU-S—-1274) The development of BREDEM for 
passive solar applications. Doran, S.M.; Anderson, B.R. Building 
Research Establishment Scottish Lab., East Kilbride (United King- 
dom). 1993. 103p. Contract E/SA/CON/1274/2170. Order Number 
DE94704035. Source: OSTI; NTIS (US Sales Only). 

This work involved the setting up and analysis of detailed simu- 
lations of houses with passive solar design features using the 
model SERI-RES. This work has led to the development of algo- 
rithms suitable for BREDEM-8 which improve the way in which it 
addresses passive solar design. The main features of passive solar 
design examined in this work were: the effects of heat storage 
within the building fabric on fuel consumption in houses which in- 
corporate passive solar design; the effect of large glazed areas in 
the house on fuel consumption and on the risk of extremes of tem- 
perature; the effects of adding a conservatory to the house on the 
overall fuel consumption; and the risk of extremes of temperature 
occurring within passive solar houses leading to occupant discom- 
fort or damage to the internal furnishings. (author) 


35530 (ETSU-S—1368) Quantifying errors in the predictions 
of SERI-RES. Martin, C. Energy Monitoring Co. Ltd., Newport 
Paynell (United Kingdom). 1993. 87p. Order Number DE93524519. 
Source: OSTI; NTIS (US Sales Only). 

Computer simulation programs are currently being used within 
the Department of Trade and Industry Passive Solar Programme to 
predict the energy savings which can be obtained by incorporating 
passive solar design features in buildings. The conclusions of such 
a programme, which relies so heavily on modelling, will be more 
widely accepted by the building community as a whole if the model 
used has credibility; that is if it has been tested and shown to work 
in a wide range of applications. Outdoor test rooms provide one 
way of testing a simulation model. These are simplified buildings, 
which are not subject to the uncertainties in performance associ- 
ated with the behaviour of occupants. They can be monitored at a 
sufficiently high level of detail to allow different sources of simula- 
tion error to be identified. Furthermore they are realistically sized, 
and, most importantly, are exposed to real climate. The Energy 
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Monitoring Company operates a test site consisting of nine such 
rooms, and in the past a series of validation studies of the model 
SERI-RES has been funded using the facility. These trials have 
provided valuable insight into how well the model represents the 
performance of these simple buildings. However, it is clearly of in- 
terest to know the relevance of the shortcomings observed in test 
room validation trials when the model is used to predict the perfor- 
mance of more complex buildings over longer periods, and to 
quantify the likely errors when the model is used in real applica- 
tions. Accordingly, the work described in this report set out to 
determine the significance of those problems when the model is 
used to make performance predictions for more realistic buildings. 
(Author) 


35531 (ETSU-S/D2-00134/REP) Field trial of the Moseley 
and District Churches Housing Association development in 
Balsall Heath, Birmingham. Watkins, R.; Pane, G.; Shaw, P.; 
Palmer, J. Databuild, Birmingham (United Kingdom). 1993. 57p. 
Order Number DE94701895. Source: OSTI; NTIS (US Sales Only). 

The House Design Studies Project of ETSU was carried out with 
the aim of fostering passive solar design by using real housing 
projects as vehicles for design advice. By providing clients and de- 
signers with specialist energy advice and performance and cost 
assessment services the value of solar design could be shown. 
This report describes the progress of the design through to the fi- 
nal monitoring of a house in Balsall Heath, Birmingham, that was 
the final outcome of a design that originated in the House Design 
Studies’ work. The house was one of eight that were constructed 
by the Moseley and District Churches’ Housing Association to high 
insulation standards and using passive solar design principles. The 
final design was significantly different from the original and repre- 
sented a response to the realities of building houses: a series of 
financial, planning, security and practical constraints actually deter- 
mined the design. This report concentrates on an analysis of the 
energy and amenity related aspects of the house. (author) 


35532 (NEI-DK-1277) Guide to the installation of solar 
heating systems. Buhl, L.; Tveit, D. Dansk Teknologisk Inst., 
Taastrup (Denmark). Proevestationen for Solenergi. Dec 1992. 57p. 
(In Danish). Contract ENS-51181-92.0006. Order Number 
DE94702013. Source: OSTI; NTiS. 

A detailed guide to the installation of smaller solar heating sys- 
tems which includes testing methods to be used after installation, 
and information on relevant regulations also in relation to certifica- 
tion. The instructions cover dimensioning and useful computer 
programmes, solar collectors, heat storage facilities, control sys- 
tems, connection to electric power sources, startup and special 
conditions with regard to solar heating systems used for heating up 
the water in swimming pools. (AB) (13 refs.) 


35533 (NEI-DK-1299) Self-circulating solar heating sys- 
tems with low-lying container: Preliminary project. Ringsted 
Energi Center, Ringsted (Denmark). [1993]. 27p. (In Danish). Con- 
tract ENS-51181-93.0026. Order Number DE94702029. Source: 
OSTI; NTIS. 

The background for, and the design, construction and perfor- 
mance of a self-circulating solar heating system with a low-placed 
container are described. The system is such that heat transport 
takes place in a downwards direction without the use of electrical 
control and pumps because the solar collectors are placed in a po- 
sition which is higher than the solar-heat container. The solar 
collector system is constructed so that air can be pumped out and 
the vacuum is filled with a controlled amount of liquid and air. This 
liquid can then be used for boiling at low temperatures and the for- 
mation of steam is used to make the heated liquid run down to a 
spiral from which heat is given out. Copper tubes are used. Dia- 
grams illustrate the design and tables give data on water and 
vapour pressure. The water used contains a very small amount of 
glycol which, it is claimed, constitutes no health hazards. No pollu- 
tive elements are produced under operation. Operational costs are 
low. It is hoped that the system will soon become commercially 
available, also for export. (AB) 


35534 (NEI-DK-1303) Output statistics for smaller domes- 
tic water systems: Experiences gained from the first year’s 
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measurements. Otto, W.; Nielsen, J.E.; Clausen, |.-L. Dansk Tek- 
nologisk Inst., Taastrup (Denmark). Proevestationen for Solenergi. 
Feb 1993. 56p. (in Danish). Order Number DE94709582. Source: 
OSTI; NTIS. 

The results of the first year’s measurements taken on 12 solar 
water- heating systems in Zealand, Denmark, are presented in ad- 
dition to short descriptions of operational experiences gained at 11 
systems located in Jutland and 3 on Funen. Each system was 
equipped with measuring equipment so that the solar collectors’ 
production in kWh could be read from the meter. Other measuring 
equipment registered the household's consumption of hot water. 
Hour-counters were installed on supplementary heat sources so 
that it was possible to registrate operation hours for oil/gas boilers 
etc. Results are compared with the theoretic output calculated by 
the computer programme Solpakken. This programme is based on 
input data on weather and water consumption and reckons the 
monthly output. The actual results tallied with the theoretical ones, 
except in a few cases where the output was less than expected. 
The causes of the lower output were reckoned to be tubes that 
were not insulated and/or were too long, shadowing by large trees 


or building segments, or impractical positioning of the solar heating 
tank. (AB) 


35535 (NEI-DK-1304) Solar architecture: Results of a pub- 
lic competition of ideas. Schekion Nielsen, E. Dansk Teknologisk 
Inst., Taastrup (Denmark). Proevestationen for Solenergi. Jun 
1993. 45p. (In Danish). Contract ENS-51181-92.0036;Contract 
ENS-51181-91.0054;Contract E Order Number DE94709596. 
Source: OSTI; NTIS. 

The publication comprises a summary of the results of a compe- 
tition on solar architecture and includes a photocopy of a detailed 
article printed in the Danish periodical Arkitekten (The Architect - in 
which the winner projects are published), the text of considerations 
made by the judges of the competition and related press cuttings 
from that period. The authors refer to the booklet also entitled Sol i 
Arkitekturen. The main aims that should be addressed with regard 
to the offered architectural designs were a minimum consumption 


of fossil fuels, ecological building materials, a reasonably cheap 
house rent based on operational savings and that relations be- 


tween solar heating, ecology and the architecture should form the 
basis of the design. (AB) 


35536 (NEI-DK-1324) Measurements on Ar-Con_ solar 
heating system for space and domestic water heating at Moel- 
letoften 12, Lyngby, 8570 Trustrup. Clausen, |.-L. Dansk 
Teknologisk Inst., Taastrup (Denmark). Proevestationen for Solen- 
ergi. Jul 1993. 11p. (In Danish). Contract ENS-51181-91.0005. 
Order Number DE94709624. Source: OSTI; NTIS. 

The solar heating system, its design, construction and operation 
is described in relation to measuring, measuring methods and re- 
sults. Energy yields, temperature and solar energy were registered 
monthly. In this particular system an external heat exchanger is in- 
cluded in the design in order to make use of the solar energy for 
space heating. Measurements were taken on the amount of energy 
drawn from the storage tank for heating the domestic water, on 


supplementary energy provided by the electric cartridge and that 
used for space heating. (AB) 


35537 (NEI-DK-1325) Measurements on Aidt Miljoe A/S so- 
lar heating system for space and domestic water heating at 
Pindebakken 9, Addit, 8740 Braedstrup. Clausen, |.-L. Dansk 
Teknologisk Inst., Taastrup (Denmark). Proevestationen for Solen- 
ergi. Jul 1993. 13p. (In Danish). Contract ENS-51181-91.0005. 
Order Number DE94709623. Source: OSTI; NTIS. 

The solar heating system's design, construction and operation is 
described in connection with measurements, measuring methods 
and results. The measurements of heat yield, temperature and so- 
lar energy were registered weekly. The system is designed in such 
a way that energy for space heating is tapped from the storage 
tank via a spiral heat exchanger at the top of the tank. The heat 


exchanger is also used in relation to heating the domestic hot wa- 
ter. (AB) 


35538 (NEI-DK-1326) Validation of KVIKSOL in connection 
with Aidt solar heating system for space and domestic water 
heating with tapping for space heating via overhead heat 
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exchangers. Nielsen, J.E. Dansk Teknologisk Inst., Taastrup (Den- 
mark). Proevestationen for Solenergi. Jul 1993. 28p. (In Danish). 
Contract ENS-51181-91.0005. Order Number DE94709621. 
Source: OSTI; NTIS. 

A comparison between measurements and calculations related 
to a domestic-water and solar space heating system where the 
heat for rooms is tapped from a heat exchanger in the top of the 
storage tank. This heat exchanger is also used for supplementary 
heating of domestic water. The comparison was made during two 
periods in the spring of 1993. During the first period the overhead 
heat exchanger functioned for supplementing the domestic water 
heating, in the second period heat for space heating was drawn 
from it. The KVIKSOL ver. 3.1 (1) computer programme was used 
for calculations. (AB) 


35539 (NEI-DK-1327) Validation of KVIKSOL in connection 
with Ar-Con solar heating system for space and domestic hot 
water heating with separate heat exchanger in the solar cir- 
cuit. Nielsen, J.E. Dansk Teknologisk Inst., Taastrup (Denmark). 
Proevestationen for Solenergi. Jul 1993. 32p. (In Danish). Contract 
ENS-51181-91.0005. Order Number DE94709622. Source: OSTI; 
NTIS. 

A comparison between measurements and calculations related 
to a domestic-water and solar space heating with tapping for space 
heating via overhead heat exchangers. The calculations were car- 
ried out using the computer programme KVIKSOL ver. 3.1 (1). It 
was found that the programme did not reckon with the heat losses 
from the heat exchanger used in connection with space heating. It 
was concluded that the heat losses were insignificant and that the 
heat exchanger should be insulated and that it may be too small. It 
is important to note that, in this type of system with a separate 
heat exchanger in the solar circuit with a constant run-through in 
the space heating unit, that the heat exchanger is insulated as 
heat losses from the exchanger otherwise will occur throughout the 
heating season. (AB) 


1410 Solar Collectors and Concentrators 
Refer also to citation(s) 35533, 35535 


35540 (INIS-mf-13710, pp. 146) Thermodynamic limitations 
on the growth of convective layers in stably stratified, doubly 
diffusing systems (e.g. Solar Ponds). Weinberger, Z. (Jerusalem 
College of Technology, Jerusalem (Israel)). Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. SOLAR PONDS/natural 


convection; 
STRATIFICATION; THERMODYNAMICS 


1420 Heat Storage 


35541 (BFR-R-40-92) Pilot project for seasonal heat stor- 
age: Experiences gained at Kronhjorten, Vaexjoe. Dalenbaeck, 
J.O. (Chalmers Univ. of Technology, Goeteborg (Sweden). Dept. 
for Buidling Services Engineering). Swedish Council for Building 
Research, Stockholm (Sweden). 1992. 77p. (in Swedish). Project 
BFR-861031-0. Order Number DE94702187. Source: OSTI; NTIS. 

This report gives details of the evaluation of an experimental 
building project at the block Kronhjorten in Vaexjoe. This pilot 
project comprises a small insulated water filled heat store which is 
connected to a solar heating plant. The Kronhjorten project was a 
valuable pilot project for small insulated water heat stores. The re- 
port gives details of practical experiences gained during both the 
construction stage and operation during the last two years. The 
original construction comprised an internally insulated water filled 
rock pit with a plastic watertight layer on the inside and a roof slab 
at ground level. One of the principal advantages of this construc- 
tion is that it can be easily integrated into a residential area. The 
drawback is that it contains untested insulation and waterproofing 
technology. Since the waterproofing contractor did not succeed in 





producing a satisfactory watertight layer, the heat store was re- 
designed to include a cylindrical rolled steel sheet tank. (au) (14 
refs., tabs., figs., 35 illus.) 
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1501 Resources and Availability 
Refer also to citation(s) 35551 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


Refer also to citation(s) 35566, 35569, 35577, 35583, 35584, 
35588, 35589 


35542 (SGP-TR-122, pp. 39-45) Comparison of pressure 
transient response in intensely and sparsely fractured reser- 
voirs. Johns, R.T.; Jalali-Yazdi, Y. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

A comprehensive analytical model is presented to study the 
pressure transient behavior of a naturally fractured reservoir with a 
continuous matrix block size distribution. Geologically realistic prob- 
ability density functions of matrix block size are used to represent 
reservoirs of varying fracture intensity and varying degrees of frac- 
ture uniformity. Transient interporosity flow is assumed and 
interporosity skin is incorporated. Drawdown and interference pres- 
sure transient tests are investigated. The results show distinctions 
in the pressure response from intensely and sparsely fractured 
reservoirs in the absence of interporosity skin. The pressure re- 
sponse in a nonuniformly fractured reservoir approaches that of a 
nonfractured (homogeneous) reservoir for the case of large, matrix 
block size variability. Type curves are developed to estimate matrix 
block size variability and the degree of fracture intensity for draw- 
down and interference well tests. 19 refs., 9 figs., 1 tab. 


35543 (SGP-TR-122, pp. 61-66) Hydrology of the 
Sumikawa geothermal prospect, Japan. Pritchett, J.W. (S- 
Cubed, La Jolla, CA (US)); Garg, S.K.; Maki, H.; Kubota, Y. 
Stanford Univ., CA (United States). [1989]. (CONF-890114—: 14. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

The Sumikawa geothermal field is located in the Hachimantai 
voleanic area in northern Honshu, Japan. Various investigations 
have been carried out in the area in recent years to assess the 
suitability of the field for electrical power production. This paper 
summarizes the principal characteristics of the natural fluid circula- 
tion system at Sumikawa and relates them to local geological 
structure. These features are deduced primarily from static (shut-in) 
pressure determinations in wells in the field and from a limited 
amount of pressure-transient testing. It is concluded that extensive 
natural two-phase flow prevails at intermediate depths at 
Sumikawa, and that a very high permeability zone is present below 
~1 km depth containing fluids with temperatures exceeding 300°C. 
This zone is a suitable target for further study and possible future 
development. 6 refs., 7 figs. 


35544 (SGP-TR-122, pp. 73-79) Multidisciplinary data sub- 
stantiate Vapliq model of the Los Azufres geothermal system. 
iglesias, E.R. (Instituto de Investigaciones Electricas, Cuernavaca 
(MX)); Arellano, V.M.; Nieva, D. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

In this work the authors revise and expand their previous vapliq 
model of the Los Azufres hydrothermal system. we present data 
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that delineate the vertical distributions of the formation’s thermal 
conductivity and bulk density. Both distributions disclose a sharp 
change of formation properties at the boundary between the liquid- 
dominated layer and the steam cap. This supports the inference of 
previous work that a substantial permeability contrast must exist 
between the liquid- and vapor-dominated layers of the system. The 
observed vertical distribution of liquid saturation in the system is 
presented as inferred from the chemical composition of reservoir 
fluids and well logs; it is used in addition to the pressure profile to 
calibrate the model’s thermophysical parameters. Calibration 
against both observed profiles greatly improves the reliability of the 
model. The new model predicts vertical permeability values of 
about 0.1x10-'® m? for the liquid-dominated layer and of about 
80x10-'8 m? for the steam cap. The low permeability of the 
liquid-dominated layer and the permeability contrast appear as the 
main reasons for the vapliq characteristic displayed by this 
geothermal system. In addition to the distribution of vertical perme- 
ability, the model provides estimates of the heat and mass fluxes 
and of the relative permeability functions of the system. The 
present model consistently represents a large body of multidisci- 
plinary data. 11 refs., 9 figs. 


35545 (SGP-TR-122, pp. 81-86) Fluid chemistry and hy- 
drology of the Heber geothermal system, California. Adams, 
M.C. (Univ. of Utah Research Institute, Salt Lake City, UT (US)); 
Lemieux, M.; Moore, J.N.; Johnson, S.D. Stanford Univ., CA 
(United States). [1989]. (CONF-890114-: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

This paper presents the results of chemical and isotopic analy- 
ses of geothermal fluids and microthermometric measurements on 
fluid inclusions from the Heber geothermal system. The chemical 
analyses indicate that the reservoir fluids have salinities near 
15000 ppm total dissolved solids and low gas contents. Small but 
consistent differences in the concentrations of total CO,, B, Li, O- 
18, and deuterium are found between the fluids that feed the two 
power plants. These differences may be due to divergent paths of 
the thermal fluids as they flow from the south. Fluid inclusion ho- 
mogenization temperatures are similar to the present temperatures 
in a gradient well near the zone of upflow but are generally lower 
in the other two wells studied. Salinities determined from the freez- 
ing measurements suggest that the fluids contained within the 
inclusions are mixtures of the production fluids and other lower- 
salinity waters. 8 refs., 4 figs. 


35546 (SGP-TR-122, pp. 123-130) On relative permeability 
of rough-walled fractures. Pruess, K. (Lawrence Berkeley Labo- 
ratory, CA (US)); Tsang, Y.W. Stanford Univ., CA (United States). 
[1989]. DOE Contract ACO03-76SF00098. (CONF-890114—: 14. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

This paper presents a conceptual and numerical model of multi- 
phase flow in fractures. The void space of real rough-walled rock 
fractures is conceptualized as a two-dimensional heterogeneous 
porous medium, characterized by aperture as a function of position 
in the fracture plane. Portions of a fracture are occupied by wetting 
and non-wetting phase, respectively, according to local capillary 
pressure and accessibility criteria. Phase occupancy and perme- 
ability are derived by assuming a parallel-plate approximation for 
suitably small subregions in the fracture plane. Wetting and non- 
wetting phase relative permeabilities are calculated by numerically 
simulating single phase flows separately in the wetted and non- 
wetted pore spaces. Illustrative examples indicate that relative 
permeabilities depend sensitively on the nature and range of spa- 
tial correlation between apertures. 30 refs., 7 figs. 


35547 (SGP-TR-122, pp. 139-144) A fluid flow model of the 
Coso geothermal system: Data from production fluids and 
fluid inclusions. Moore, J.N. (Univ. of Utah Research Institute, 
Salt Lake City, UT (US)); Adams, M.C.; Hirtz, P.; Bishop, B.P. 
Stanford Univ., CA (United States). [1989]. (CONF-890114—: 14. 
workshop on geothermal reservoir engineering, Stanford, CA 
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(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

Coso is one of several high-temperature geothermal systems as- 
sociated with recent volcanic activity in the Basin and Range 
province. Within this fracture-dominated system, temperatures as 
high as 340°C have been measured at depths of less than 2.5 km. 
Chemical analyses of the production fluids show that steep gradi- 
ents in the salinities, gas concentrations, and temperatures occur 
within the reservoir. Salinities and COz contents range from 1.05 
wt.% TDS and 0.95 wt.% COz in the southern part of the field to 
0.37 wt.% TDS and 0.06 wt.% COs in the north and east. Fluid in- 
clusion data have been used to characterize the compositions and 
temperatures of the reservoir outside the production zones. Ho- 
mogenization temperatures of the fluid inclusions ranged from 328° 
to less than 100°C. Ice- and clathrate-melting temperatures indi- 
cate that the fluids have salinities up to 1.4 equivalent wt.% NaCl 
and variable but significant CO2 contents. The chemical and fluid 
inclusion data define a plume of thermal fluid that rises from depth 
in the south, and travels outward toward the north and east. In this 
paper the authors illustrate how production and fluid inclusion data 
can be combined to develop a detailed hydrogeochemical model of 
the fracture-dominated geothermal system at Coso. This investiga- 
tion is part of an ongoing study being performed through an 
agreement between the California Energy Company and the Earth 
Science Laboratory Division/University of Utah Research Institute. 
4 refs., 6 figs., 1 tab 


35548 (SGP-TR-122, pp. 155-161) Calculation of steam 
fractions in vapour-dominated geothermai systems using an 
empirical method. McCartney, R.A. (GeoScience Limited, Fal- 
mouth Cornwall (GB)); Lanyon, G.W. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—-: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 


Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 


Steam fractions can be calculated via an empirical method using 


the steam fraction model conditions developed by earlier re- 
searchers (eg Giggenbach, 1980; D’Amore et al, 1982). The only 
exception is that prior knowledge of the reactions controlling the 
gas composition of the reservoir fluid is not required. Two tech- 
niques, one graphical and the other numerical, of calculating steam 
fractions by this new method are presented and their respective 
performances are assessed. The advantages and limitations of the 
new method compared with previous steam fraction calculation 
methods are discussed. 14 refs., 5 figs., 3 tabs. 


35549 (SGP-TR-122, pp. 163-172) The hydrogeologic- 
geochemical model of Cerro Prieto revisited. Lippmann, MJ. 
(Lawrence Berkeley Laboratory, CA (US)); Halfman, S.E.; Trues- 
dell, A.H.; Manon, A.M. Stanford Univ., CA (United States). [1989]. 
DOE Contract AC03-76SF00098. (CONF-890114—: 14. workshop 
on geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

As the exploitation of the Cerro Prieto, Mexico, geothermal field 
continues, there is increasing evidence that the hydrogeologic 
model developed by Halfman et al. (1984, 1986) presents the basic 
features controlling the movement of geothermal fluids in the sys- 
tem. At the present time the total installed capacity at Cerro Prieto 
is 620 MWe requiring the production of more than 10,500 tonnes/hr 
of a brine-steam mixture. This significant rate of fluid production 
has resulted in changes in reservoir thermodynamic conditions and 
in the chemistry of the produced fluids. After reviewing the 
hydrogeologic-geochemical model of Cerro Prieto, some of the 
changes observed in the field due to its exploitation are discussed 
and interpreted on the basis of the model. 21 refs., 11 figs., 1 tab. 


35550 (SGP-TR-122, pp. 181-187) The occurrence of acid- 
leached graywacke at the geysers, Sonoma County, California. 
Sternfeld, J. (GEO Operator Corp., Santa Rosa, CA (US)); Walters, 
M. Stanford Univ., CA (United States). [1989]. (CONF-890114—: 
14. workshop on geothermal reservoir engineering, Stanford, CA 
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(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

Acid-leached graywacke has been identified In 15 of 19 GEO 
wells in the Northwest Geysers. Laboratory studies were subse- 
quently performed to determine the characteristics of this rock. This 
paper reports the preliminary results of that work. The altered 
graywacke is characterized by a bleached appearance and a high 
degree of secondary dissolution porosity/permeability. Minerals 
deposited in vugs and veins include large (up to 30mm) doubly ter- 
minated quartz crystals, bladed calcite, pyrite, pseudohexagonal 
pyrrhotite, albite, potassium feldspar and kaolinite. Alunite, trace 
amounts of iron oxides, opaline silica and possibly sulfur are also 
observed. The dissolution features and the morphologies of the re- 
placement minerals suggest that these rocks were subject to a 
complex history of boiling and low pH dissolution. The dissolution 
features include the leaching and replacement of detrital albite and 
selected matrix phyliosilicates. The acid-leached zones are gener- 
ally encountered above the steam-bearing reservoir rocks and may 
represent the shallows levels of the geothermal system. Examina- 
tion of older GEO mudlogs and publically available data indicate 
that similar zones are present throughout The Geysers field. 5 
refs., 3 figs., 1 tab. 


35551 (SGP-TR-122, pp. 257-263) Simulation of pressure 
response data trom geothermal reservoirs by lumped parame- 
ter models. Axelsson, G. (National Energy Authority, Reykjavik 
(IS)). Stanford Univ., CA (United States). [1989]. (CONF-890114—: 
14. workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

Detailed numerical modeling of geothermal reservoirs is time 
consuming, costly, and requires large amounts of field data. 
Lumped parameter modeling is in some cases a cost effective al- 
ternative. A method is described here that has been developed to 
tackle simulation of pressure response data by Jumped models as 
an inverse problem and therefore requires very little time. This 
method of lumped modeling has been used successfully to simulate 
data from several low-temperature geothermal reservoirs in iceland. 
The lumped simulators have been used to predict future pressure 
changes and they provide information on the global hydrological 
characteristics of the geothermal reservoirs. 14 refs., 9 figs., 1 tab. 


35552 (SGP-TR-122, pp. 265-272) Hydrogeologic model of 
the Ahuachapan geothermal field, El Salvador. Laky, C. 
(Lawrence Berkeley Laboratory, CA (US)); Lippmann, M.J.; Bod- 
varsson, G.S.; Retana, M.; Cuellar, G. Stanford Univ., CA (United 
States). [1989]. DOE Contract AC03-76SF00098. (CONF-890114—: 
14. workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

A hydrogeological model of the Ahuachapan geothermal field 
has been developed and is described here. It considers the lithol- 
ogy and structural features of the area and discerns their impact 
on the movement of cold and hot fluids in the system. Three 
aquifers were identified, their zones of mixing and flow patterns 
were obtained on the basis of temperature and geochemical data 
from wells and surface manifestations. 13 refs., 9 figs., 1 tab. 


35553 (SGP-TR-122, pp. 287-295) Modeling studies of the 
Ahuachapan geothermal field, El Salvador. Aunzo, Z. (Lawrence 
Berkeley Laboratory, CA (US)); Steingrimsson, B.; Bodvarsson, 
G.S.; Escobar, C.; Quintanilla, A. Stanford Univ., CA (United 
States). [1989]. DOE Contract AC03-76SF00098. (CONF-890114—: 
14. workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

Modeling studies of Ahuachapan include analyses of interference 
test data, modeling of the fieldwide pressure decline, and the de- 
velopment of a three-dimensional natural state model of the field. 
The main objective of this work is to obtain reasonable estimates 
for the transmissivity and storativity of the reservoir and to investi- 
gate fluid and heat flow patterns in the system. The analyses of 





the interference test data and the long term pressure decline data 
indicate that the average reservoir transmissivity is about 30 Dm 
and the storativity about 3.5 x 10-® m/Pa. The natural state model- 
ing supports an overall average transmissivity of 25-35 Dm and 
indicates that the system is recharged with 255°C hot water at a 
rate of about 225 kg/s. The total thermal throughflow for the 
Ahuachapan system is estimated to be about 250 MW;. 10 refs., 
11 figs., 3 tabs. 


35554 (SGP-TR-122, pp. 303-308) Reservoir compressibil- 
ity from water-influx modeling of liquid-dominated systems. 
Brock, D.C. (Stanford Univ., CA (US)); Gudmundsson, J.S. Stan- 
ford Univ., CA (United States). [1989]. (CONF-890114—: 14. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

A water influx model was used to history match the pressure 
drawdown behavior of three liquid-dominated geothermal reser- 
voirs.. The compressibilities of confined and unconfined liquid-only 
reservoir systems were shown to differ by one to two orders of 
magnitude in the temperature range 300°C to 100°C. History 
matching of production data from three high temperature fields 
(Ahuachapan, Svartsengi and Wairakei) yielded reservoir com- 
pressibility values similar to what would be expected for unconfined 
(free liquid level) systems. 15 refs., 6 figs. 4 tabs. 


35555 (SGP-TR-122, pp. 323-327) Three-dimensional tem- 
perature field reconstruction in geothermal reservoirs based 
on the spline approximation of Green’s formula. Fage, D.M. 
(Computer Center, Novosibirsk (RU)); Perveev, S.L.; Kiryukhin, 
A.V.; Gusev, D.N. Stanford Univ., CA (United States). [1989]. 
(CONF-890114—: 14. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth 
workshop geothermal reservoir engineering: Proceedings. 353p. 
Order Number DE92016026. Source: OSTI; NTIS; GPO. 

The basic idea of the method of three-dimensional temperature 
field reconstruction is to express the observable temperature field 
as a superposition of source functions and a core of “A®”-operator 
(background temperature plane) in accordance with Green's for- 
mula. The technical realization of this method was provided on the 
basis of computer program LIDA-3 (Library of Data Approximation). 
It has been demonstrated that the method of three-dimensional 
temperature field reconstruction can be applied to convective 
geothermal reservoirs. The reconstruction of three-dimensional 
temperature fields of the Mutnovsky geothermal reservoir is shown 
as an example. 1 ref., 3 figs. 
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35556 (CONF-9306261-, pp. 339-342) Case histories of ar- 
ray CSMT survey at Minami-kayabe and Sengan area. Hattori, 
A. (Bishimetal Exploration, Co. Ltd., Tokyo (Japan)); Tajima, T.; 
Kaku, M.; Tanaka, K.; Sasada, M.; Yoneda, Y. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). Jun 1993. 557p. (In 
Japanese). From 88. SEGJ conference; Tsukuba (Japan); 1-3 Jun 
1993. In Proceedings of the 88th (spring 1993FY) SEGJ Confer- 
ence. Order Number DE94707348. Source: OSTI; NTIS. 

This paper describes application experiments carried out at the 
Sengan area (foot of Mt. Hachimantai) on the array CSMT survey 
system developed as a part of the ‘electromagnetic survey system 
development project’ implemented by NEDO. Twelve observation 
lines were set up in the survey area, with each line (with a length 
of 1.4 km and 29 measurement points) meausured using two ar- 
rays. The frequency region data were measured using four or more 
binary steps over 16 frequencies ranging from 0.25 Hz to 8192 Hz. 
The time region data were derived from measuring wave forms of 
0.25 Hz one hundred times. To eliminate static shift because of the 
specific resistance heterogeneity near the ground surface and the 
topography, a data processing was performed using a system that 
makes a moving average on electric field. The paper indicates that 
the survey results derived from these experiments have detected 
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several low specific resistance zones showing geothermal transfor- 
mation. These zones reflect the fracture structures and 
transformation zones available in existing geological information 
and well data. 3 refs., 8 figs. 


35557 (CONF-9306261-—, pp. 361-366) Measurement results 
and evaluation of BHTV logging and FMI logging at the TG-2 
well. Okabe, T. (GERD Geothermal Energy Research and Develop- 
ment Co. Ltd., Tokyo (Japan)); Shinohara, N.; Takasugi, S. Society 
of Exploration Geophysicists of Japan, Tokyo (Japan). Jun 1993. 
557p. (In Japanese). From 88. SEGJ conference; Tsukuba (Japan); 
1-3 Jun 1993. In Proceedings of the 88th (spring 1993FY) SEGJ 
Conference. Order Number DE94707348. Source: OSTI; NTIS. 

At a hydraulic fracturing test carried out at the TG-2 well in the 
Yunomori area in Iwate Prefecture (1992), BHTV logging was 
performed before and after the test, and FMI logging after the hy- 
draulic fracturing. This paper describes mainly the following matters 
on the result of both loggings: It is judged from the BHTV logging 
that the opening cracks detected in the vicinity of a flooding loca- 
tion which were revealed by the PTS logging at the hydraulic 
fracturing test have existed before the hydraulic fracturing, and the 
hydraulic fracturing in this test has been governed by natural 
cracks; the stress fields inferred from breakouts observed in the 
BHTV logging and drilling induced fractures observed in both log- 
gings are harmonious with the result of core stress tests; it would 
be possible to infer three-dimensional stress fields from the FMI 
logging data particularly on the drilling induced fractures; and the 
both loggings have no great difference in the fracture detecting ac- 
curacy. 8 refs., 8 figs. 


35558 (CONF-9306261-, pp. 367-372) SP monitoring during 
the hydraulic fracutring using the TG-2 well. Kawakami, N. 
(GERD Geothermal Energy Research and Development Co. Ltd., 
Tokyo (Japan)); Takasugi, S. Society of Exploration Geophysicists 
of Japan, Tokyo (Japan). Jun 1993. 557p. (in Japanese). From 88. 
SEGJ conference; Tsukuba (Japan); 1-3 Jun 1998. in Proceedings 
of the 88th (spring 1993FY) SEGJ Conference. Order Number 
DE94707348. Source: OSTI; NTIS. 

In a hydraulic fracturing test carried out at the TG-2 well in the 
Yunomori area in lwate Prefecture, streaming potential (SP) moni- 
toring was performed during the hydraulic fracturing on a circle with 
a radius of 750 m centering around the hole bottom as an observa- 
tion area. A multi Winner filter or observation data at reference 
points were used as the observation data. This paper describes 
that, on the SP variation applied with a processing to remove mag- 
netic field induced components (with a variation range of several 
millivolts or less), no variation has appeared in the observation 
area for one hour after starting injecting water into the well. Then, a 
positive abnormality has appeared at the well head as the center, 
which showed a trend of increasing monotonously as the water in- 
jection amount was increased and spread to a range with a radius 
of 250 m centering around the well head. After the water injection 
has been stopped, the positive abnormality has reduced slowly. 
Further, a negative abnormality has appeared around the well 
head during a flow-back. The paper mentions additionally an infer- 
ence that the injected water has flown through cracks that have 
developed upward from the hole bottom. 2 refs., 11 figs., 1 tab. 


35559 (CONF-9306261-, pp. 410-414) Shear-wave reflection 
method in a geothermal area.: Case study in the Yutsubo 
area. Onishi, M. (Japan Petroleum Exploration Co. Ltd., Tokyo 
(Japan)); Aoki, Y.; Nakagome, O.; Sasada, M.; Yoneda, Y.; 
Kiguchi, T. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Jun 1993. 557p. (in Japanese). From 88. SEGJ confer- 
ence; Tsukuba (Japan); 1-3 Jun 1993. In Proceedings of the 88th 
(spring 1993FY) SEGJ Conference. Order Number DE94707348. 
Source: OSTI; NTIS. 

This paper describes experiments carried out at the Yutsubo area 
in Oita Prefecture to evaluate applicability of the shear-wave reflec- 
tion method in a geothermal area and its effectiveness for detecting 
fracture structures. A measurement line with a total length of 1.2 
km was provided in the area, along which 50 oscillating points and 
120 oscillation receiving points (fixed development) were set up at 
an interval of 10 meters. Multi-channel reflection data were ac- 
quired by means of combining epicenters of shear-wave vibrators 
with geophones for three ground surface components according to 
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working procedures for the reflection method. Subsequently, CDP 
superimposing treatment was given according to data processing 
procedures for the reflection method. The reflection method using 
P-wave vibrator epicenters was also applied to acquire comparative 
data. The experimental result indicated the following: Discontinuity 
points in reflection events at shallow depths appear more clearly 
on the S-wave record cross section than in the P-wave record; and 
depths greater than 1000 m cause decay in S-waves, with which 
no notable reflection events are detected. 2 refs., 6 figs., 1 tab. 


35560 (INIS-mf-13629, pp. No pagination) Radon as a guide 
to geothermal exploration. The case of Chipilapa geothermal 
field in El Salvador. Baicazar, G.M. (Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City (Mexico)); Gonzalez, P.E.; Faz, 
P.P.; Renteria, T.D.; Torres, R.V.; De Sanchez, M. Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 190p. (In Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
HE-ININ-IMP on technological specialties. Topic 13: earth sciences. 
Order Number DE94601977. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the months September 1990 until January 1991 was 
realized in Chipilapa Geothermal field a Radon study utilizing nitro- 
celullose films as detector. The concentration of average Radon 
obtained was 125 pCi/| with a standard deviation of 51. As natural 
background of Radon concentration in the study area was estab- 
lish a value of 50 pCi/I so it permitted to determine as an anomaly 
those ones concentrations upper than 100 pCi/l. The obtained re- 
sults show interest zone the central and southwest of Chipilapa 
area, so also at east of Cuyanausul fault and along Agua Shuca 
fault. (Author). 


35561 (SGP-TR-122, pp. 47-53) The use of computers in 
well test analysis. Horne, R.N.; Sanchez, P.U. Stanford Univ., CA 
(United States). [1989]. (CONF-890114—: 14. workshop on 


geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 


gineering: Proceedings. 
Source: OSTI; NTIS; GPO. 
The advent of small and portable microcomputers provides inter- 
esting new possibilities for the acquisition and analysis of well test 
data. In particular, there is a considerable saving in time if the data 
is transferred directly (or remotely using a modem link) to the com- 
puter for scaling, filtering and plotting. In addition, since present 
day microcomputers have considerable processing power, it is pos- 
sible to perform all of the interpretation using the same portable 
microcomputer. The advantages of doing this are several. Comput- 
erized analysis using automated techniques can provide good 
estimates from much shorter test data than is required for standard 
graphical analysis. Thus it is possible to analyze the test at the 
same time data is being collected, and to terminate the test when 
the data are sufficient for interpretation. Examples given in the pa- 
per demonstrate that the well test can sometimes be shortened by 
an order of magnitude in this way. The cost saving could therefore 
easily pay for the computer itself. The advents of compact and 
powerful microcomputers, of computerized data acquisition and 
control, and of automated interpretation software represent major 
advances in the field of well test analysis. 18 refs., 13 figs., 6 tabs. 


35562 (SGP-TR-122, pp. 67-72) The Fuzhou geothermal 
system (P.R. China): Natural state and exploitation modelling 
study of a low temperature, fracture zone system. Hochstein, 
M.P. (Kyushu Univ., Fukuoka (JP)); Zhongke, Y.; Ehara, S. Stan- 
ford Univ., CA (United States). [1989]. (CONF-890114-: 14. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

A conceptual model is presented which explains the likely heat 
and mass transfer of the Fuzhou system in the natural and ex- 
ploited state. The model was extended to 7 km depth to simulate a 
deep heat sweep of naturally convecting meteoric waters in a 
granitic crust. Convection is controlled by the high permeability (or- 
der of E-13m?) of the fracture zone, the heatflow at the sweep 
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base, as well as width and axial extent of the fracture zone. 
Recharge is controlled by a shallow, confined, highly permeabie, 
Quaternary aquifer. 13 refs., 5 figs., 2 tabs. 


35563 (SGP-TR-122, pp. 105-110) Results of well logging 
operations at the Ahuachapan geothermal field, El Salvador. 
Dennis, B. (Los Alamos National Laboratory, NM (US)); Jemance, 
R.; Lawton, R. Stanford Univ., CA (United States). [1989]. (CONF- 
890114—: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

Well logging operations were performed in eight of the 
geothermal wells at Ahuachapan. A series of high temperature in- 
struments, including temperature/rabbit, caliper, fluid velocity/ 
temperature/pressure (STP) and fluid sampler were deployed in 
each well. The caliper tool was used primarily to determine the 
possible chemical deposit buildup in the casing or liner, and in one 
well to investigate a suspected break in the casing. STP logs were 
obtained form six of the eight wells at various flow rates ranging 
fmm 30 to 70 kg/s. A static STP log was also run with the wells 
shut in to provide data to be used in the thermodynamic analysis 
of several production wells. 23 figs., 1 tab. 


35564 (SGP-TR-122, pp. 111-117) DC resistivity at the 
Ahuachapan geothermal field, El Salvador. Fink, J.B. (Los 
Alamos National Laboratory, NM (US)); Fuente, M.D. de la; Ro- 
driguez, C.; Cash, D.J.; Gerety, M. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

Deep dc resistivity surveying has been performed at the 
Ahuachapan Geothermal Field in western El Salvador. The field 
lies on the north base of the volcanic range that runs the length of 
the country and is the site of a significant active geothermal power- 
plant. The technical purpose of the surveying was to assess the 
geophysical properties of the geothermal regime around the exist- 
ing field. The survey was carded out as a colinear dipole-dipole 
survey using dipole spacings of 500m and 1000m, and dipole sep- 
arations of up to fourteen dipole lengths. Results included (1) the 
observation that the geothermal reservoir was not readily detectable 
due to surface lithologic changes and extensive cultural effects, (2) 
the hydrothermally altered areas are readily recognized by their low 
resistivities, (3) local lithologies appear to be mappable based on 
their in situ resistivities, (4) the greater field logistical convenience 
of the shorter 500m dipole spacings is negated by the increase in 
topographic effects, and (5) if appropriate dipole separations are 
used, there is no need to run surveys of both 500 and 1000 meter 
dipole spacings to gather shallow and deep information. 7 figs. 


35565 (SGP-TR-122, pp. 145-153) Self-potential anomaly 
changes at the East Mesa and Cerro Prieto geothermal fields. 
Goldstein, N.E. (Lawrence Berkeley Laboratory, CA (US)); Half- 
man, S.; Corwin, R.F.; Alvarez, J.R. Stanford Univ., CA (United 
States). [1989]. DOE Contract AC03-76SF00098. (CONF-890114-: 
14. workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

Repetitive self-potential (SP) surveys recently completed over 
two producing geothermal fields, Cerro Prieto and East Mesa, ten 
years after the original surveys presented an unprecedented oppor- 
tunity to see whether SP changes over the fields are related to 
pressure gradients associated with massive fluid movements; i.e., 
production, injection and natural recharge. The analysis of the sur- 
vey is described here. A strong correlation between SP and 
production was observed at Cerro Prieto where the anomaly posi- 
tion has shifted eastward, and where we were able to model the 
new anomaly on the basis of actual production rates and the hy- 
drogeology. On the other hand, the authors were unable to explain 
the East Mesa anomalies on the basis of what we presently know 
about production rates and the hydrogeology of that system. The 
SP voltages over the East Mesa area are smaller, and non- 
geothermal sources effects are more apparent. It is suspected, as 





well, that electrochemical (diffusional) potentials are caused by 
fault-guided leakage of thermal fluids in the shallow clay caprock. 
17 refs., 10 figs., 2 tabs. 


35566 (SGP-TR-122, pp. 189-196) Cold-water injection into 
single- and two-phase geothermal reservoirs. Garg, S.K. (S- 
Cubed, La Jolla, CA (US)); Pritchett, J.W. Stanford Univ., CA 
(United States). [1989]. (CONF-890114—: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

In the present work, approximate analytical solutions are derived 
for cold water injection into single- and two-phase “porous medium” 
geothermal reservoirs. A numerical geothermal reservoir simulator 
is used to verify the applicability of the analytical solutions for pres- 
sure transient analysis. In accordance with these numerical results, 
the analytical solutions indicate that the pressure build up behavior 
during injection into either a single-phase-liquid or two-phase reser- 
voir is governed by the kinematic viscosity of the cold injected fluid. 
The fall-off pressures after cold water injection into a single-phase 
liquid reservoir (except for very early shutin times) are primarily 
controlled by the kinematic viscosity of the in situ (hot) reservoir 
fluid. For two-phase reservoirs, however, the fall-off behavior is 
considerably more complex and cannot be fully described by the 
analytical solution developed in this paper. 7 refs., 4 figs., 1 tab. 


35567 (SGP-TR-122, pp. 197-199) Tracer testing at Los 
Azufres. Horne, R.N.; Puente, H. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

Up until February 1987, nearly 8 million tonnes of water had been 
reinjected at Los Azufres, mainly at wells Az-40, Az-15, and Az-7. 
Six tracer tests had been performed up to the most recent one in 
July 1987. No tracer was recovered in any of the tests. The format 
used in the tracer tests and the implications of the null responses 
are reviewed. Based on the results, it appears as if reinjection into 
wells Az-7 and Az-8 is unlikely to affect reservoir performance 
detrimentally. Since tracer return times seem to be long at Los 
Azufres, further tracer testing is probably not warranted—as an al- 
ternative, long time monitoring of liquid and gas chemistry (such as 
chloride and nitrogen) may identify the longer term transport of in- 
jected fluid through the reservoir. 3 refs., 2 figs., 2 tabs. 


35568 (SGP-TR-122, pp. 213-217) A downhole pump test 
on a 2 km deep hot dry rock geothermal system. Nazroo, M.F. 
(Camborne School of Mines Geothermal Energy Project, Cornwall 
(GB)); Bennett, T.S. Stanford Univ., CA (United States). [1989]. 
Contract E/S5A/CON/151/2034. (CONF-890114—: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

The objective of the downhole pump (DHP) tests, the results of 
which are described in this work, was to simulate partially the 
effective stress conditions which would be encountered when oper- 
ating a deep system and to assess the effect the conditions would 
have on flow in the reservoir. By operating a DHP to give a draw- 
down head of approximately 4 MPa at a depth of 2 km in the 
existing reservoir, it was possible to partially simulate the effective 
stress conditions on a 6 km deep system being operated without a 
DHP. During the continuing long-term circulation programme of the 
2 km deep Hot Dry Rock (HDR) geothermal system at Camborne, 
a downhole pump was installed in the production well and used to 
investigate the effects of sub-hydrostatic pressure on reservoir per- 
formance. This condition is expected to occur naturally in a 6 km 
deep HDR reservoir. Tracer test results showed a change in the 
flow distribution but no overall change in the effective circulating 
volume of the reservoir and this was confirmed by the unchanged 
thermal behaviour of the reservoir. Although the production flow 
rate did increase during the test the impedance was also increased 
and indicated that the increased effective stress acting on the joints 
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close to the production well was causing them to close up. 2 refs., 
5 figs., 2 tabs. 


35569 (SGP-TR-122, pp. 249-256) Doublet heat sweep 
mode! with bounded initial temperature distribution. Lam, S.T. 
(Stanford Univ., CA (US)); Kruger, P. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

The SGP 1-D Heat Sweep Model has been improved to simulate 
production fluid cooldown under partial reinjection recharge through 
a fractured hydrothermal reservoir with a given temperature distri- 
bution. The model was developed as a 1-D doublet flow model 
assuming equal and linear flow through a series of N crescents 
each carrying 1/N of the reinjection recharge flowrate. For a uni- 
form initial reservoir temperature infinite in geometry for doublet 
flow, the heat content available above a useful abandonment tem- 
perature increases rapidly with increasing crescent number. The 
result is a very long cooldown time to the abandonment tempera- 
ture. The improved model limits the volume of the reservoir at 
mean initial temperature to a defined geometry. In the absence of 
field data on temperature distribution around an isolated injection- 
production well pair, several possibilities are explored; for example, 
uniform temperature in a cylinder of radius equal to one half of the 
distance between the well pair, with temperature distribution de- 
creasing as 1/N thereafter. Other distributions examined are a step 
function, a normal distribution, and an exponential decline from the 
line normal to the well pair. The simulated cooldowns resulting 
from these temperature distributions are compared to the prior re- 
sults reported for uniform temperature distribution at two Mexican 
geothermal fields. The first is the La Primavera well pair scheduled 
for the first power unit. The simulations were based on preliminary 
data on the actual temperature distribution at the flow horizon. The 
second is the isolated well pair in the El Chino zone of the Los 
Azufres geothermal field, where little temperature data are avail- 
able. The results show considerable decline in cooldown time to 
the abandonment temperature. When measured temperature distri- 
butions are made, the model can be changed to reflect doublet 
flow more accurately. This will require a more complicated heat 
sweep model. 10 refs., 5 figs., 2 tabs. 


35570 (SGP-TR-122, pp. 273-278) The use of Ahuachapan 
fluid chemistry to indicate natural state conditions and reser- 
voir processes during exploitation. Truesdell, A.H. (Geological 
Survey, Menlo Park, CA (US)); Aunzo, Z.; Bodvarsson, G.; Alonso, 
J.; Campos, A. Stanford Univ., CA (United States). [1989]. (CONF- 
890114—: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

This work describes results of chemical analyses of production 
fluids from Ahuachapan, El Salvador, that have been used to 
indicate natural state reservoir fluid temperatures and chloride con- 
centrations and reservoir processes resulting from exploitation. 
Geothermometer temperatures (Na-K-Ca and SiO.) and calculated 
aquifer Cl for early flows show a gradient from about 265°C and 
9000 ppm Cl in the western part of the well field to 235°C and 
6000 ppm Cl in the eastern part. The geochemical temperatures 
are 10-20°C higher than early downhole measurements. Since ex- 
ploitation started, pressures have declined over most of the drilled 
area with boiling and excess-enthalpy discharges in the eastern 
and western parts. In the center of the field, a number of wells 
show mixing with cooler, less-saline water. These wells are nearly 
coincident with a major NE-SW oriented fault that may be the con- 
duit for downward recharge of cooler fluids from an overlying 
aquifer. 12 refs., 9 figs., 1 tab. 


1505 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 35574, 35587, 36286 


35571 (SGP-TR-122, pp. 1-6) Advances in geothermal re- 
search. Mock, J.E. (Department of Energy, Washington, DC (US)); 
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Beeland, G.V. Stanford Univ., CA (United States). [1989]. (CONF- 
890114—: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

The accomplishments of the various elements of the gecthermal 
research and development program of the Department of Energy 
during 1988 are outlined. It is noted that research advances will 
help to place the geothermal industry in a better technical position 
to meet the challenges of an increased energy demand in the 
1990's, as predicted by DOE. Recent federal technology transfer 
initiatives are identified and preliminary results of an analysis of all 
energy sources in the US vis-a-vis geothermal’s ranking in the total 
energy resource base, the accessible resource base, and energy 
reserves are presented. 


35572 (SGP-TR-122, pp. 7-10) Future prospects for 
geothermal energy development in California. Noteware, W.D. 
Stanford Univ., CA (United States). [1989]. (CONF-890114—: 14. 
workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

In this address the speaker briefly discusses some of the chal- 
lenges facing California’s geothermal energy industry. Some 
options available from the Energy Commission to aid the geother- 
mal industry in meeting these challenges are explored. Topics 
include the effect of the threat of global warming on the geothermal 
industry, the cost-effectiveness of current geothermal technology, 
exploration and development of geothermal resources, and difficul- 
ties facing facilities in meeting federal air quality standards. 


35573 (SGP-TR-122, pp. 15-17) Research can keep 
geothermal competitive. Pye, S. (Unocal Corp., Los Angeles, CA 
(US)). Stanford Univ., CA (United States). [1989]. (CONF-890114-: 
14. workshop on geothermal reservoir engineering, Stanford, CA 
(United States), 24-26 Jan 1989). In Fourteenth workshop geother- 
mal reservoir engineering: Proceedings. 353p. Order Number 
DE92016026. Source: OSTI; NTIS; GPO. 

This paper focuses on two problems facing the geothermal 
industry: the low price of geothermal fuel and the excess of gener- 
ating capacity in the Western United States, which makes any new 
generation plant difficult to promote. Research possibilities are de- 
scribed for keeping geothermal power competitive. Research as a 
method of controlling costs is discussed for the areas of explo- 
ration, reservoir, drilling, design and construction, and production. 
Some prospects for cooperative research projects are described. 


1506 Environmental Aspects 


Refer also to citation(s) 35572 
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35574 (SGP-TR-122, pp. 11-13) Geothermal research at 
EPRI. Roberts, V.W. (Electric Power Research institute, Palo Alto, 
CA (US)). Stanford Univ., CA (United States). [1989]. (CONF- 
890114—: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

The rules by which the energy game is played have been chang- 
ing since 1985 and may not firm for some time. This has affected 
the way in which geothermal is viewed within the utility industry. 
The net result has been to downgrade the relative importance of 
geothermal and geothermal R&D. In this paper some of the rea- 
sons for the downgrade are reviewed and the content of EPRI’s 
Geothermal Program discussed. 


35575 (SGP-TR-122, pp. 233-239) The commercial require- 
ments for an HDR reservoir supplying a double flash power 
plant. Batchelor, A.S. (GeoScience Limited, Cornwall (GB)); Curtis, 
R.H.; Moore, P.W. Stanford Univ., CA (United States). [1989]. 
(CONF-890114—: 14. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth 
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workshop geothermal reservoir engineering: Proceedings. 
Order Number DE92016026. Source: OSTI; NTIS; GPO. 

Hot Dry Rock (HDR) geothermal systems have been under in- 
vestigation by research groups in several countries for the past 18 
years. This work has cost in excess of $240 million and has proba- 
bly utilized more than 1000 man years of effort. However, the 
central problem of developing an adequate heat extraction region 
with the correct hydraulic properties has still not been solved. The 
results from the large field experiments suggest that the heat trans- 
fer areas are formed by the preexisting natural fractures in the 
reservoir region and that HDR systems will be dependant upon the 
natural interconnections in the fractures forming flow paths to ex- 
tract the heat. This means that the reservoir geometry will be 
predetermined by the interaction of the selected injection and pro- 
duction positions with the joint network, despite the fact that some 
form of stimulation may be necessary to reduce the resistance to 
flow. Work is already in hand to understand the nature of suitable 
joint distributions and, secondly, to determine if the results from an 
exploration well can be used to support continuing a project into a 
development phase. In addition, measurements must be made in 
the reservoir that give an early indication of heat transfer area, 
hence, allowing longevity assessments to be made to ensure that 
an individual project can be funded properly. This paper presents 
some results from a continuing sensitivity analysis of the perfor- 
mance of a HDR system based on a double flash plant for a 
commercial project based in the United Kingdom. It shows that it is 
possible that geological constraints on HDR reservoirs may restrict 
the commercial application of the process in the near future. How- 
ever, the indications are that HDR does have a viable future under 
the right circumstances but the research effort on reservoir behav- 
iour is in need of adequate direction and requires operational 
experience of longterm flow in fractured systems. 8 refs., 5 figs., 1 
tab. 


353p. 


35576 (SGP-TR-122, pp. 309-314) Current status and fu- 
ture research objectives for the HGP-A generator facility. 
Thomas, D.M. (Hawaii Institute of Geophysics, Honolulu, HI (US)); 
Olson, H.J. Stanford Univ., CA (United States). [1989]. (CONF- 
890114-: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

The HGP-A Geothermal Generator Facility began operation in 
June 1981 and has been continuously producing electrical power 
since March 1982. Changes in the chemical composition of the flu- 
ids during the operational life of the well have not only presented a 
number of engineering challenges to the continued production of 
power but have also provided a number of very valuable insights 
into the dynamics of the geothermal reservoir associated with the 
Kilauea East Rift Zone. This paper reviews the evolution of the 
reservoir characteristics and summarizes the engineering develop- 
ments that have been made at the HGP-A facility during the last 
seven years of operation. 2 refs., 4 figs. 


35577 (SGP-TR-122, pp. 329-334) One curve fits all. 
James, R. (Geothermal Research Centre, Taupo (NZ)). Stanford 
Univ., CA (United States). [1989]. (CONF-890114—: 14. workshop 
on geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

Characteristic curves of geothermal wells coordinate mass flow 
with wellhead pressure, and although differing from one another, 
plots of good commercial producers are roughly elliptical in appear- 
ance. This occurs whether the flow originates as dry saturated 
steam or as pressurized hot water. All ellipses when tilted can be 
changed to a circle, hence by plotting (W/Wmax) versus (P/Pmax) 
where W is flowrate and P is wellhead pressure, a circle can be 
obtained when: (W/Wmax)*+(P/Pmax)*= 1.0. Ten geothermal wells - 
of which half emit dry saturated steam - are plotted employing the 
above parameters and give surprisingly close approximations to a 
circle considering the variety of wells tested. The relationship per- 
mits optimization of turbine entry pressures which are found to be 
proportional to maximum operating wellhead pressures for both 
dry-steam and wet-steam wells. Besides giving a sense of unity, 





this approach can be used to predict the whole output curve for dif- 
fering discharge pipe diameters from limited field results; an 
example of this ability is presented with useful economic conse- 
quences for a new well under test. 11 refs., 5 figs., 2 tabs. 
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Refer also to citation(s) 35542, 35553, 35557, 35558, 35561, 
35563, 35564, 35570, 35571, 35575, 36452, 37095 


35578 (CONF-9306261—, pp. 349-354) Hydraulic fracturing 
test and pressure behavior analysis at the TG-2 well. Hyodo, 
M. (GERD Geothermal Energy Research and Development Co. 
Ltd., Tokyo (Japan)); Shinohara, N.; Takasugi, S. Society of Explo- 
ration Geophysicists of Japan, Tokyo (Japan). Jun 1993. 557p. (In 
Japanese). From 88. SEGJ conference; Tsukuba (Japan); 1-3 Jun 
1993. In Proceedings of the 88th (spring 1993FY) SEGJ Confer- 
ence. Order Number DE94707348. Source: OSTI; NTIS. 

As part of a project in Technology for Increasing Geothermal En- 
ergy Recovery’ being undertaken by NEDO, a hydraulic fracturing 
test was carried out at the test well (TG-2) in the Yunomori area in 
Iwate Prefecture. Fresh water of 4352 m® was injected at a maxi- 
mum flow rate of 4 m°/min. No phenomenon that pressures at the 
well mouth decrease during the water injection was seen. The 
maximum well mouth pressure was 139 kgf/cm? that m is a pres- 
sure immediately before terminating the water injection. For 
evaluating the shapes of cracks generated as a result of the hy- 
draulic fracturing, an analysis program that handles a pseudo 
three-dimensional model based on a concept of multi fractures was 
used in place of the conventional single fracture model. Sizes and 
shapes of cracks were derived by using a method that makes the 
pressure calculations using leak-off coefficients and number of 
equivalent cracks as parameters to comply with measured values 
of pressures imposed on the cracks. A calculation result was de- 
rived that assumes crack groups with a radius of about 100 m 
having been formed. The results of PTS well logging, BHTV well 
logging, and AE measurement have endorsed the reasonability of 
the calculations. 2 refs., 5 figs., 3 tabs. 


35579 (CONF-9306261—, pp. 355-360) Evaluation of produc- 
tivity improvement by hydraulic fracturing using PTS logging 
at the TG-2 well. Ujo, S. (GERD Geothermal Energy Research 
and Development Co. Ltd., Tokyo (Japan)); Shinohara, N.; Taka- 
sugi, S. Society of Exploration Geophysicists of Japan, Tokyo 
(Japan). Jun 1993. 557p. (In Japanese). From 88. SEGJ confer- 
ence; Tsukuba (Japan); 1-3 Jun 1993. In Proceedings of the 88th 
(spring 1993FY) SEGJ Conference. Order Number DE94707348. 
Source: OSTI; NTIS. 

At a hydraulic fracturing test carried out at the TG-2 well in the 
Yunomori area in Iwate Prefecture (with total fresh water injected 
at 4352 m9) and water injection tests performed before and after 
the former test, a logging system was used that measures change 
in pressures, temperatures and flow rates on a real-time basis. An 
injection logging, a static logging, and a fall-off logging were imple- 
mented to investigate change in fluid flowing out locations due to 
the hydraulic fracturing used in the test and the improvement of 
water permeability. This paper summarizes how to evaluate the 
permeability based on logging data of reduction indexes and prod- 
ucts of permeation coefficient and bed thickness. This paper 
de = the investigation result as follows: No large change was 

d in locations of fluid flow-out, but change was seen in 
t atio of the fluid flow-out; according to analysis of the fall-off 
logging data, the water permeability was improved to about 1.3 
times to 2.2 times as much; and the locations in which water per- 
meability was improved are only those in the vicinity of the wells. 3 
refs., 2 figs., 4 tabs 


35580 {SGP-TR-122, pp. 19-28) Pressure-dependent water 
loss trom a hydraulically stimulated region of deep, naturally 
jointed crysialline rock. Brown, D.W. (Los Alamos National Labo- 
ratory, NM (US)); Fehler, M.C. Stanford Univ., CA (United States). 
{1989}. (CONF-890114—: 14. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 24-26 Jan 1989). In 
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Fourteenth workshop geothermal reservoir engineering: Proceed- 
ings. 353p. Order Number DE92016026. Source: OSTI; NTIS; 
GPO. 

The rate of water loss from a hydraulically stimulated region of 
naturally jointed crystalline rock is shown to be dependent on both 
the pressure and the pressure gradient. However, there is a 
threshold pressure above which the rate of water loss increases 
much more rapidly. Above this threshold pressure, further growth 
and extension of the previously stimulated region occurs due to ad- 
ditional dilation and shear displacement of peripheral joints, as 
evidenced by greatly increased microseismic activity at the bound- 
aries of the region. Therefore, the increased water loss at 
pressures above this threshold pressure is primarily due to fluid 
storage within the newly stimulated region, rather than to increased 
permeability losses at the boundaries. 12 refs., 10 figs., 2 tabs. 


35581 (SGP-TR-122, pp. 29-38) An investigation of the 
influence of high-velocity flow on the transient pressure be- 
havior of liquid-dominated wells. Villalobos, L.H.; Rodriguez, F-.; 
Samaniego, V.F. Stanford Univ., CA (United States). [1989]. 
(CONF-890114—: 14. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth 
workshop geothermal reservoir engineering: Proceedings. 353p. 
Order Number DE92016026. Source: OSTI; NTIS; GPO. 

The present study on the influence of high-velocity effects on the 
flow of hot-water through porous media was undertaken based 
upon the analysis of tests taken in the Cerro Prieto and East Mesa 
fields. These fields produce form a sedimentary formation of the 
“homogeneous” (non-fractured) type. The study is based on a nu- 
merical solution to the radial flow (isothermal) problem of hot-water 
considering high-velocity flow. An expression for the rate depen- 
dent pseudo-skin effect term is derived. It is demonstrated through 
an integration of the Forchheimer flow equation and the simulation 
of drawdown tests that consider no skin damage that this pseudo- 
skin is essentially equal to the product Dw, where D is the 
turbulent term coefficient defined as Gk/2atwhy It is also shown 
that the semilogarithmic slope of 1.1513 characteristic of radial flow 
is obtained once a stabilized high-velocity condition is reached. 
The start of this straight line was found to be dependent on the 
intensity of high-velocity flow effects. For practical producing condi- 
tions found in the field, it was found that the start of the semi-log 
straight line can be predicted by the correlation of Ramey et al.; 
provided that the apparent skin effect s’ is used instead of the skin 
factors. This study also considers the influence of high velocity flow 
on pressure buildup tests. The effects of a finite formation skin and 
isothermic wellbore storage are also included in this work. 32 refs., 
9 figs., 2 tabs. 


35582 (SGP-TR-122, pp. 55-59) NEDO’s project on 
geothermal reservoir engineering: A reservoir engineering 
study of the Sumikawa geothermal field, Japan. Kawano, Y. 
(New Energy and Industrial Technology Development Organization, 
Tokyo (JP)); Maki, H.; Ishido, T.; Kubota, Y. Stanford Univ., CA 
(United States). [1989]. (CONF-890114—-: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

In order to promote the development of geothermal energy re- 
sources, it is important to understand how to estimate reservoir 
capacity and to minimize the risks associated with various develop- 
ment schemer, prior to full-scale commitment so that power plant 
design may be formulated. The New Energy and Industrial Tech- 
nology Development Organization (NEDO) has been developing 
technology suitable for the evaluation of geothermal reservoirs 
since FY 1984. Phase | of this program was completed during FY 
1987; the results of these studies are being published during FY 
1988. Beginning in FY 1988, NEDO undertook Phase II of the pro- 
gram, the major purpose of which was to devise techniques to deal 
with more complex reservoir behavior. This includes reservoirs in 
which the effects of fractures must be specifically treated and/or in 
which the fluid mixture contains important constituents in addition 
to H2O (such as carbon dioxide gas). This article describes the 
schedule of NEDO’s project. There are three major components of 
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the schedule: (1) the development of numerical reservoir simula- 
tors, (2) the acquisition of data from real geothermal fields, and (3) 
modeling and simulation studies. 6 refs., 8 figs. 


35583 (SGP-TR-122, pp. 87-93) Two-dimensional simula- 
tion of the Krafla-Hvitholar geothermal field, Iceland. Tulinius, 
H. (Orkustofnun National Energy Authority, Reykjavik (IS)); 
Sigurosson, O. Stanford Univ., CA (United States). [1989]. (CONF- 
890114—: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

The Hvitholar geothermal field is a part of the Krafla geothermal 
area in north-eastern Iceland. It has been exploited since 1984 for 
electrical production. Three wells have been drilled in the field to 
depths of 1200 - 1968 m. The two producers (KJ-21 and KJ-22) 
have a total flow capacity of 60 kg/s, sufficient for generation of 14 
MWe. The reservoir pressure in the field has declined by about 15 
bar since 1982. This paper describes the development of a two- 
dimensional model of the natural state of the reservoir. The model 
is a vertical cross section. The physical processes considered in- 
clude mass transport, conductive and convective heat transfer, 
boiling, and condensation. The model adequately matches all rele- 
vant data from the field. The natural flow of hot fluids through the 
reservoir is estimated to be somewhat less than 10 kg/s. The natu- 
ral state model was calibrated against the production history of the 
field, and three different future production schemes were evalu- 
ated. At current production rates, the field is expected to last no 
more than another decade. 11 refs., 14 figs., 2 tabs. 


35584 (SGP-TR-122, pp. 95-104) Evaluation of reservoir 
model predictions for the Olkaria East geothermal field, 
Kenya. Bodvarsson, G.S. (Lawrence Berkeley Laboratory, CA 
(US)); Pruess, K.; Haukwa, C.; Ojiambo, S.B. Stanford Univ., CA 
(United States). [1989]. DOE Contract AC03-76SF00098. (CONF- 
890114—: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

In 1984 a detailed three-dimensional well-by-well model was de- 
veloped for the Olkaria geothermal field in Kenya. The model was 
calibrated against the production history of the field over the period 
1977 through 1983, using porosities and permeabilities as ad- 
justable parameters. During this period two 15-MW, Units were put 
on-line at Olkaria; the third 15 MW. Unit commenced operation in 
March 1985. The numerical model was used to predict the perfor- 
mance of the Olkaria wells. This work describes the comparisons of 
predicted and observed well behavior for the period 1984 to 1987. 
In general, the model predictions show satisfactory agreement with 
the observed well behavior, especially for those wells that had pro- 
duction histories exceeding two years. The predicted steam rates 
for most of the wells were accurate to within 1 kg/s for the period 
considered and the steam rate decline was well predicted by the 
model. Some differences between the observed and predicted total 
flow rates and enthalpies of individual wells were seen, especially 
in those wells with large enthalpy variation or unorthodox increases 
in total flow rate. The model also predicted that 3 make-up wells 
would be needed by the end of 1987, which is consistent with the 
observed decline in total steam rates. New performance predictions 
have been made using an updated model, including the effects of 
wastewater reinjection. 6 refs., 12 figs., 2 tabs. 


35585 


(SGP-TR-122, pp. 201-206) Longevity calculations 
for HDR geothermal reservoirs. Elsworth, D. (Univ. of Waterloo, 
Ontario (CA)). Stanford Univ., CA (United States). [1989]. (CONF- 


890114—-: 14. workshop on geothermal reservoir engineering, 
Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth work- 
shop geothermal reservoir engineering: Proceedings. 353p. Order 
Number DE92016026. Source: OSTI; NTIS; GPO. 

A conceptual model is presented to describe thermal recovery 
from a semi-infinite hot dry rock (HDR) geothermal reservoir con- 
taining an equidimensional permeable zone. Transient behaviour 
may be represented uniquely by five dimensionless parameters. 
Variation in production temperature (Tp) with time (tp) is influenced 
by reservoir throughput (Qp), thermal porosity (Dp) and depth ratio 
(a/z). Of these, only throughput (Qp) exercises significant control 


150 ERA Vol. 18, No. 12 


on transient performance, the parameter being directiy proportional 
to reservoir circulation rate and inversely proportional to the effec- 
tive radius of the stimulated zone. Steady production temperature 
(Tp) is indexed to throughput (Qp) and depth ratio (a/z), only. 
Steady production temperatures are always highest for a host 
medium bounded by a proximal constant temperature surface and 
lowest for an insulated boundary. Boundary effects are insignificant 
for reservoir burial depths up to an order of magnitude greater than 
the reservoir radius. A threshold behaviour in time (tpQp) is evident 
for very large reservoir throughput (Qp). This bounding behaviour 
describes, in dimensionless time (tpQp) the maximum rate at 
which thermal depletion may occur. This state is evident for large 
dimensionless throughput magnitudes (Qp) corresponding directly 
with high circulation rates within the reservoir. Predictions compare 
favourably with results from a 300-day circulation test at the Fen- 
ton Hill Geothermal Energy Site, New Mexico. 8 refs., 7 figs. 


35586 (SGP-TR-122, pp. 219-225) The controlling influence 
of natural joint continuity on the creation of HDR systems- 
experience and modelling. Ledingham, P. (GeoScience Limited, 
Cornwall (GB)); Lanyon, G.W. Stanford Univ., CA (United States). 
[1989]. (CONF-890114—: 14. workshop on geothermal reservoir en- 
gineering, Stanford, CA (United States), 24-26 Jan 1989). In 
Fourteenth workshop geothermal reservoir engineering: Proceed- 
ings. 353p. Order Number DE92016026. Source: OSTI; NTIS; 
GPO. 

A brief outline of the development of conceptual designs in Hot 
Dry Rock geothermal reservoirs, based on heat extraction require- 
ments, leads to today’s favoured volumetric models, which depend 
on the stimulation of natural jointing. Evidence from field experi- 
ments is used to demonstrate that no new flow paths have been 
created by stimulation, and that the nature, particularly continuity, 
of the natural jointing has a controlling influence on reservoir devel- 
opment. The paper goes on to show how fracture network models 
can play a significant role in understanding the development pro- 
cess, and presents a small study undertaken to illustrate the joint 
continuity problem. The study shows how only a very small number 
of the larger joints may be required to form a connection between 
two wells, and how under these circumstances a low area flow 
path may be created. It is concluded that connections are likely 
with only a small percentage of the fractures considered, and that 
there is a significant likelihood of creating a ‘short circuit’ connec- 
tion in the types of network tested. The probability of such a 
connection increases with the size of the fractures. It is accepted 
that the size of natural joints is one of the hardest parameters to 
measure. 14 refs., 7 figs., 1 tab. 


35587 (SGP-TR-122, pp. 227-232) Reservoir physics and 
hot dry rock in current national R/D projects. Hirakawa, S. 
(Univ. of Tokyo (JP)); Miyazaki, Y.; Satoh, Y. Stanford Univ., CA 
(United States). [1989]. (CONF-890114—-: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

The national geothermal energy development program in Japan 
began in the early 1970's as one of the Sunshine Projects (R/D on 
new energy technology). The program has been funded by the 
Sunshine Project Promotion Headquarters, Agency of Industrial Sci- 
ence and Technology, Ministry of International Trade and Industry. 
The main targets of the geothermal energy project are to develop 
(1) technology for exploration and extraction of hot hydrothermal 
energy, (2) technology for power generation using geothermal hot 
water (10MW class binarycycle test plant), (3) technology for hot 
dry rock power generation systems, and (4) technology for multi- 
phase utilization of geothermal energy and preservation of 
environment. The FY1988 total budget for all national geothermal 
R/D programs is about 5386 million Yen (43 million US dollars, 
1$=125 Yen). NEDO (New Energy and Industrial Technology De- 
velopment Organization), established in 1980 by the government 
and private sector, plays the main role in promoting national en- 
ergy development with participation by several national institutes 
such as GSJ (Geological Survey of Japan), NRIPR(National Re- 
search Institute for Pollution & Resources), Tohoku Industrial 
Research Institute and so on. This paper presents the introduction 





of the main national R/D projects which are going on, and focuses 
on the reservoir physics and hot dry rock project. 1 fig., 2 tabs. 


35588 (SGP-TR-122, pp. 241-246) Stability of two phase 
zones below fissured caprock. Yano, Y. (Geological Survey of 
Japan, Tsukuba (JP)); Ishido, T. Stanford Univ., CA (United 
States). [1989]. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

Many geothermal reservoirs contain two-phase (water/steam) 
flow regions under natural-state conditions. Vapor-dominated reser- 
voirs are characterized by the predominance of such regions (and 
occasionally dry steam zones), but even liquid-dominated reser- 
voirs frequently contain two-phase regions which overlie part or all 
of the liquid filled volume below. Production-induced reservoir pres- 
sure decline will cause the two-phase flow region to grow. Owing 
to compressibility effects, the response characteristics of two-phase 
regions and of liquid zones are very different. Consequently, it is 
important to properly understand the development and flow charac- 
teristics of reservoirs containing two-phase zones. The purpose of 
this paper is to study the conditions required for the development 
of a two-phase Zone in a particular Japanese geothermal reservoir. 
The complicated behavior of two-phase systems may now be 
treated using numerical simulation techniques. Ingebritsen (1987) 
examined three different kinds of vapor dominated reservoirs which 
can evolve in the natural state. He suggested that there are sev- 
eral basic types of two-phase zones which have different sizes and 
characteristic pressure profiles. The differences arise from differ- 
ences in formation properties. 5 refs., 6 figs. 


35589 (SGP-TR-122, pp. 279-286) Changes in thermody- 
namic conditions of the Ahuachapan reservoir due to 
production and injection. Steingrimsson, B. (Lawrence Berkeley 
Laboratory, CA (US)); Bodvarsson, G.S.; Cuellar, G.; Escobar, C. 
Stanford Univ., CA (United States). [1989]. DOE Contract AC03- 
76SFO00098. (CONF-890114—: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OSTI; 
NTIS; GPO. 

Since large-scale exploitation of the Ahuachapan reservoir began 
in 1975 with the commencement of the first 30 MWe unit, large 
changes in the reservoir thermodynamic condition have occurred. 
Drawdowns up to 15 bars have developed in the production field 
and significant temperature changes have been observed. In most 
cases temperatures have declined due to boiling in the reservoir 
stimulated by the pressure drawdown; cooling due to reinjection of 
spent geothermal fluids has also been observed. There are indica- 
tions of a cold fluid recharge to the reservoir from the west and 
north. Increasing temperatures in the southeast comer of the well- 
field show that significant recharge of hot fluids to the wellfield 
comes from the southeast, they also indicate that the recharge rate 
has increased with time as the pressure declines in the reservoir. 
The objective of this paper is to examine the pressure and temper- 
ature changes as well as changes in fluid chemistry that have 
occurred during exploitation of the field. Of primary interest is the 
evaluation of the temperature decline in producing well in terms of 
boiling, reinjection returns, and natural recharge. 8 refs., 13 figs. 


35590 (SGP-TR-122, pp. 315-322) A conceptual and mathe- 
matical model of the Larderello production history. Neri, G. 
(ENEL, Pisa (IT)). Stanford Univ., CA (United States). [1989]. 
(CONF-890114—: 14. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth 
workshop geothermal reservoir engineering: Proceedings. 353p. 
Order Number DE92016026. Source: OST; NTIS; GPO. 

The Larderello production history has been interpreted by the 
author (1987) as the consequence of an initial depletion-type pro- 
duction regime followed by a diffusive type one. At the moment a 
diffusive flow is developing vertically all over the northern part of 
the field. This paper presents a mathematical model of the 
Larderello production history which incorporates the above men- 
tioned concepts. Such a model has been validated calculating the 
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measured reservoir pressure drop caused by the actual production 
history. 4 refs., 9 figs. 


1510 Direct Energy Utilization 


35591 (DOE/ID/13040-21) Geothermal direct-heat utiliza- 
tion assistance: Quarterly progress report, Apri+June 1993. 
Oregon Inst. of Tech., Klamath Falls, OR (United States). Geo- 
Heat Center. [1993]. 28p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG07-901D13040. Order Number 
DE93018920. Source: OSTI; NTIS; GPO Dep. 

Progress is reported on the following R&D activities: evaluation 
of lineshaft turbine pump problems, geothermal district heating 
marketing strategy, and greenhouse peaking analysis. Other activi- 
ties are reported on technical assistance, technology transfer, and 
the geothermal progress monitor. 


1520 Geothermal Data and Theory 
Refer also to citation(s) 35546, 35554 


35592 (SGP-TR-—122, pp. 131-137) The rise and fall of chlo- 
ride in Larderello steam. Truesdell, A.H. (Geological Survey, 
Menlo Park, CA (US)); D'Amore, F.; Haizlip, J.R. Stanford Univ., 
CA (United States). [1989]. (CONF-890114—: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

Significant amounts of Cl appeared in steam from upflow zones 
of Larderello in the early 1960s. The general pattern of Ci concen- 
tration includes: a rapid rise, a more or less constant plateau 
(coincident with a low, stabilized flow rate), and rapid decrease 
generally after 1980. The rise correlates with a general decrease in 
pressure throughout the field presumably due to the disappearance 
of liquid in the two-phase, vapor-dominated reservoir. The plateau 
may be related to the distance from centers of upflow and inhomo- 
geneities in the temperature and chemistry of deep brine. The 
decrease is correlated with the start of liquid introduction from rein- 
jection and drilling losses and particularly with the time of 
breakthrough of steam formed from injected water. This history 
suggests that when liquid was exhausted in some areas and pres- 
sure dropped, other areas suffered accelerated boiling and dried 
out as well, allowing high-Cl steam formed from boiling of deep 
brine to move upward to reach the wells. The introduction of liquid 
after 1980 reversed the process. A similar situation may be occur- 
ring now at The Geysers, California. The occurrence of Cl in 
Larderello steam was briefly described by Truesdaell et al. (1988) 
but is discussed here at greater length. Also addressed in the cur- 
rent work are the reasons for the rapid rise and (after 1980) fall of 
Cl in relation to reservoir processes. 22 refs., 6 figs., 2 tabs. 


35593 (SGP-TR-122, pp. 173-179) Anomalous behaviour of 
hydrogen in steam from vapour-dominated geothermal sys- 
tems. McCartney, R.A. (GeoScience Limited, Falmouth Cornwall 
(GB)); Haizlip, J.R. Stanford Univ., CA (United States). [1989]. 
(CONF-890114—: 14. workshop on geothermal reservoir engineer- 
ing, Stanford, CA (United States), 24-26 Jan 1989). In Fourteenth 
workshop geothermal reservoir engineering: Proceedings. 353p. 
Order Number DE92016026. Source: OSTI; NTIS; GPO. 

This study presents some results from a major investigation of 
steam gas data collected by GEO Operator Corporation (GEOOC) 
from Unit 15 at The Geysers. The data were evaluated by Geo- 
Science Limited and GEOOC, both wholly owned subsidiaries of 
Geothermal Resources International Inc. The investigation pro- 
duced a conceptual model of the area involving the production of 
steam from a mixture of both vaporized liquid and vapor sources. 
The ratios of gases in dry steam produced from the vapour- 
dominated reservoir of the Unit 15 steam field at The Geysers in 
Northern California, USA, can be explained by the model incorpo- 
rating mixing between original reservoir vapour and vaporized 
reservoir liquid. However, hydrogen analyses are anomalous in that 
they are apparently enriched in the produced steam compared with 
levels predicted by this model. This enrichment appears to be 
caused primarily by fluid-rock interactions during boiling in the 
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reservoir, although well casing corrosion reactions during produc- 
tion are also contributary. Hydrogen enrichment also appears to be 
present in the northwestern area of The Geysers and at the 
vapour-dominated geothermal systems of Larderello, Italy, suggest- 
ing its occurrence may be widespread. The calculation and 
interpretation of steam fractions and water-rock interaction models 
could be significantly affected by this hydrogen enrichment phe- 
nomenon. 17 refs., 6 figs. 


35594 (SGP-TR-122, pp. 207-212) A combined heat trans- 
fer and quartz dissolution/deposition model for a hot dry rock 
geothermal reservoir. Robinson, B.A. (Los Alamos National Labo- 
ratory, NM (US)); Pendergrass, J. Stanford Univ., CA (United 

tates). [1989]. (CONF-890114—-: 14. workshop on geothermal 
reservoir engineering, Stanford, CA (United States), 24-26 Jan 
1989). In Fourteenth workshop geothermal reservoir engineering: 
Proceedings. 353p. Order Number DE92016026. Source: OST]; 
NTIS; GPO. 

A kinetic model of silica transport has been coupled to a heat 
transfer model for a Hot Dry Rock (HDR) geothermal reservoir to 
examine the effect of silica rock-water interactions on fracture aper- 
ture and permeability. The model accounts for both the dissolution 
and deposition of silica. Zones of local dissolution and deposition 
were predicted, but their effects on aperture and permeability were 
fairly small for all cases studied. Initial rock temperature, reservoir 
size, and the ratio of rock surface area to fluid volume have the 
largest effect on the magnitude of silica mass transfered between 
the liquid and solid phases. 13 refs., 6 figs. 


16 TIDAL AND WAVE POWER 


1601 Resources and Availability 


35595 (ETSU-WV-1683) The UK’s shoreline and nearshore 
wave energy resource. Queen’s Univ., Belfast, Northern Ireland 
(United Kingdom); Heriot-Watt Univ., Edinburgh (United Kingdom). 
1992. 196p. Order Number DE94702002. Source: OSTI; NTIS (US 
Sales Only). 
This assessment of the nearshore and shoreline wave energy re- 
source was made using wave climate data for offshore locations 
calculated from meteorological records using the Meteorological 
Office’s wind-wave hindcasting computer model. The selection and 
verification of this data set by comparison with instrumental mea- 
surements is also described. The nearshore and shoreline wave 
climates were determined by modelling the transformation of the 
offshore spectra as they travel towards the shore. (author) 


1605 Environmental Aspects 


35596 
severe weather mortality. Clark, J.A.; Baillie, S.R.; Clark, N.A.; 


(ETSU-TID-4113) Estuary wader capacity following 


Langston, R.H.W. British Trust for Ornithology, Thetford 
(United Kingdom). 1993. 166p. (BTO-RR-103). Order Number 
DE94704044. Source: OSTI; NTIS (US Sales Only); INIS. 

The building of a tidal power barrage across an estuary may 
lead to substantial changes in its ecology. Many of Britain’s estuar- 
ies hold internationally important numbers of waders. Careful 
consideration, therefore, needs to be given to the likely effects of 
tidal power barrages on wader populations. The opportunity for in- 
creased understanding of the mechanisms which govern wader 
populations was provided by a period of severe winter weather in 
1991, which resulted in a substantial mortality of waders in eastern 
England. Such conditions are known to be stressful to birds and 
the study objectives were to investigate both the effects of and re- 
covery from severe weather. (author) 


1607 Tidal Power Plants 


35597 (ETSU-T-03/00140/REP) Tidal power from the River 
Mersey: A feasibility study. Stage Ill and IIIA report. Mersey 
Barrage Co. Ltd., Liverpool (United Kingdom). 1993. 507p. Order 
Number DE94704046. Source: OSTI; NTIS (US Sales Only). 
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The Stage Ill studies described in this report relate to the work 
carried out from the Autumn of 1990 to further develop the possi- 
ble construction of a tidal power Barrage in the Mersey Estuary. 
The Mersey Barrage could provide electricity generation by im- 
pounding flood tides and releasing the water later on the ebb 
through turbines. Provision for movement of shipping would be by 
two locks. The Barrage will provide a catalyst for regeneration on 
Merseyside. The objectives of the Stage ill/Stage IIIA studies were 
to promote certainty in regard to construction costs, methods and 
programme and to carry out a cost benefit analysis. This required 
advancement of the energy yield, engineering and site investigation 
studies. in addition, the concerns of the environmental and ship- 
ping interests were further considered. (author) 


35598 (ETSU-TID-4097) Conwy Barrage engineering opti- 
misation study: Final report. Binnie and Partners, Redhill (United 
Kingdom). 1992. 66p. Order Number DE94702003. Source: OSTI; 
NTIS (US Sales Only). 

The objective of the study described here was to improve the fi- 
nancial performance of the project by optimising the engineering 
design of the barrage while maintaining energy output. The study 
endeavours to reduce the capital cost of the project and hence the 
cost of electricity produced by exploring possibilities for using inno- 
vative construction methods. (author) 
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Refer also to citation(s) 36171 


1701 Resources and Availability (Climatology) 


35599 (ETDE/JP-mf-94707408, pp. 112-203) Study exam- 
ples of multi-purpose pumped storage dam and energy 
utilization system. Japan Machinery Federation, Tokyo (Japan). 
Mar 1993. 204p. (In Japanese). In Report of the 1992FY survey on 
multi-purpose dam and energy utilization system by the wind power 
generation. Order Number DE94707408. Source: OSTI; NTIS; 
Available from The Japan Machinery Federation, 5-8, Shibakoen 3- 
chome, Minato-ku, Tokyo, Japan. 

The paper mentions examples of the study on multi-purpose 
pumped storage by the wind power generation and the inverter 
pump system. This system can control the number of operated 
pumps and the revolution number of the pump so as to make all 
output of the wind turbine consume as power of the pump. By this, 
all the power generated from the wind turbine can be used, and a 
power source from commercial power supply is not only be 
needed, but back flows which mean that the power source from the 
wind turbine flows into the commercial power supply are not seen. 
Moreover, since the current value at starting the pump can be con- 
trolled by using the inverter, a large capacity of power source is not 
necessary. When the system is applied to the wind power genera- 
tion underground dam pumping project at Miyako Island, Okinawa 
Pref., the wind power utilization system is more expensive than the 
commercial power if used limitedly for pumped storage for sugar 
cane irrigation, but rather inexpensive if compared with a total 
pumping cost as a general purpose pumping system. It is clarified 
that the system is fully feasible. 7 refs., 46 figs., 20 tabs. 


35600 (ETDE/JP-mf-94707408) Report of the 1992FY sur- 
vey on multi-purpose dam and energy utilization system by 
the wind power generation. Japan Machinery Federation, Tokyo 
(Japan). Mar 1993. 204p. (in Japanese). Order Number 
DE94707408. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

The paper describes the wind power generation for power supply 
necessary for pumping for water-use works using underground 
dam which have been pushed at Miyako Island, Okinawa Pref. The 
survey aims to study economic effects of introduction of the wind 
power generation system by setting areas for irrigation. The field 
area, which is irrigable by three units of USW’s 100kW wind power 
generator as a load follow-up system, is 100ha. Surplus power, 
when purchased by power companies, is appropriated for mainte- 
nance cost for irrigation and makes farmers’ running cost nothing. 





Even though depreciation expenses and interest rates of the initial 
cost which is construction cost of the wind power generation sys- 
tem are borne, the system possibly pays. Since a public subsidy is 
expected to be given to the initial cost portion, burdens of farmers 
become much lighter. By using an inverter pump system, the num- 
ber of operated pumps and the revolution number of the pump can 
be controlled so as to make all output of the wind turbine consume 
as power of the pump. So the system which is minimum in running 
cost can be obtained. 10 refs., 63 figs., 48 tabs. 


35601 (ETDE/JP-mf-940707408, pp. 49-110) Case study of 
multi-purpose pumped storage dam (firm pond) utilization by 
wind power generation. Japan Machinery Federation, Tokyo 
(Japan). Mar 1993. 204p. (In Japanese). In Report of the 1992FY 
survey on multi-purpose dam and energy utilization system by the 
wind power generation. Order Number DE94707408. Source: 
OSTI; NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

A feasibility study was carried out on pumpedstorage systems 
connected to firm ponds where irrigation pumps are operated with 
wind power generation in Miyakojima Island of Okinawa Prefecture. 
In this study, two cases were examined, where one relates to five 
wind turbines and the other relates to ten wind turbines, and the in- 
tegrated value in each case was used. The 100kKW Model 56 wind 
turbines and control system made by USW company of the U.S. is 
used. Since irrigating power is hardly required in windy winter, the 
wind power generates surplus electric power. Such surplus power 
was regarded to be sellable to the electric power company. On 
these assumptions, the relationship between required power (=de- 
mand to electric power) and power supply was estimated. In the 
case of five wind turbines, while about 25% of rquired power must 
be purchased from the commercial power system at the time of 
peak demand, 865000kWh corresponding to double of required 
power is surplus and reversely flowed to the commercial system. In 
the case of 10 wind turbines, the power to be purchased is only 
12610kW, about 3% of required power, hardly depending on the 
commercial system. 3 refs., 13 figs., 34 tabs. 


1704 Economic, industrial, and Business Aspects 
Refer also to citation(s) 35599, 35600, 35601 


35602 (IAEA—623-11-AG-689.5, pp. 27-41) Power production 
simulation for wind power assisted systems. Halberg, N. (N.V. 
Sep Dutch Electricity Generating Board, Arnhem (Netherlands). 
Planning and Research Dept.). International Atomic Energy 
Agency, Vienna (Austria). 1993. (CONF-9304212—: Advisory group 
meeting on compilation and review of methodologies for estimating 
the comparative electric power system costs for renewable energy 
systems, Vienna (Austria), 26-28 Apr 1993). In Compilation and re- 
view of methodologies for estimating the comparative electric 
power system costs for renewable energy systems. Working mate- 
rial: Proceedings of an advisory group meeting held in Vienna, 
Austria, 26-28 April 1993. 189p. Order Number DE94603568. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The addition of WECS to electricity generating facilities increases 
the operational complexity of the system, since it becomes neces- 
sary to compensate for the intermittent and unpredictable output of 
the wind turbines in order to maintain security of supply. Conse- 
quently, when determining the economics of wind energy, their 
effect on the generating systems as a whole should be fairly 
assessed, and any operating penalty clearly identified. In this as- 
sessment process, the use of good simulation models and reliable 
wind data are recognized to be of equal importance and Sep, the 
Dutch Electricity Generating Board, has put substantial effort into 
improving both modelling techniques and wind data collection. The 
use of recorded wind data in conjunction with improved simulation 
models make it impossible to produce a more accurate assess- 
ment of the potential application of wind energy in the Netherlands. 
Some relevant results from the wind monitoring programmes of the 
past years are presented, together with a description of develop- 
ment in the area of improved modelling of a generating system 
incorporating wind generating capacity. Lastly, a presentation is 
given of the way knowledge of wind patterns is currently being ap- 
plied in conjunction with new computational techniques in a sample 
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case: a first approximation of the economics of 1000 MW installed 
wind power capacity in the Netherlands by the year 2000. (author). 
11 figs, 2 tabs. 


35603 (IAEA-623-11-AG-689.5, pp. 67-89) Economic evalua- 
tion of wind energy in the Netherlands. Pelgrum, E. (Sep 
(Netherlands)). International Atomic Energy Agency, Vienna (Aus- 
tria). 1993. (CONF-9304212-: Advisory group meeting on 
compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable energy sys- 
tems, Vienna (Austria), 26-28 Apr 1993). In Compilation and review 
of methodologies for estimating the comparative electric power sys- 
tem costs for renewable energy systems. Working material: 
Proceedings of an advisory group meeting held in Vienna, Austria, 
26-28 April 1993. 189p. Order Number DE94603568. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Dutch Electricity Generating Board activities in the wind power 
field, economic evaluation method of wind energy and some recent 
study results are discussed. Figs. 


35604 (IAEA-623-11-AG-689.5, pp. 105-126) Costs of renew- 
able energy systems. Steiner Jensen, U. (ELSAM (Denmark)). 
International Atomic Energy Agency, Vienna (Austria). 1993. 
(CONF-9304212-: Advisory group meeting on compilation and re- 
view of methodologies for estimating the comparative electric 
power system costs for renewable energy systems, Vienna (Aus- 
tria), 26-28 Apr 1993). In Compilation and review of methodologies 
for estimating the comparative electric power system costs for re- 
newable energy systems. Working material: Proceedings of an 
advisory group meeting held in Vienna, Austria, 26-28 April 1993. 
189p. Order Number DE94603568. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Danish windpower experience, utility wind farms performance, 
economy of private wind energy in Denmark as well as integration 
study method in the field are discussed. 


1705 Environmental Aspects 


35605 (ETSU-W-13/00190/REP) The influence of noise on 
the design of horizontal axis wind turbines. Watson, |. Howden 
(James) Group Technology, Glasgow (United Kingdom). 1993. 
275p. Order Number DE94701896. Source: OST]; NTIS (US Sales 
Only); INIS. 

This wind turbine noise study was initiated and funded by ETSU 
to help to eliminate noise as an obstacle to the harnessing of wind 
energy for the clean generation of electrical power. There is an 
abundance of theoretical papers on aerodynamic noise, but very 
few contain meaningful, practical verification of the complex analy- 
sis by tests on wind turbines where mechanical noise has been 
eliminated. This serious shortcoming initiated comprehensive tests 
on the 1MW, three bladed wind turbine at Richborough Power Sta- 
tion. This investigation is an integral part of this project. A study of 
the available literature on blade induced noise is also part of this 
project. A report on gearbox noise which is normally the main 
source of mechanical and discrete noise is also given. Four reports 
have been written to fulfil the objectives listed by ETSU. This final 
report summarises and comments on some of the work in the 
other three reports and also includes an appraisal of the effect and 
cost of basic design strategy to create acceptably quiet wind tur- 
bines. (author) 


35606 (ETSU-W-13/00284/REP) Assessment and predic- 
tion of wind turbine noise. Lowson, M.V. Flow Solutions Ltd., 
Bristol (United Kingdom). 1993. 82p. Order Number DE94701897. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The significance of basic aerodynamic noise sources for wind 
turbine noise are assessed, using information on the aero-acoustic 
mechanisms of other rotors, which have been studied in depth for 
many years. From the analysis, areas of potential improvement in 
wind turbine noise prediction are defined. Suggestions are made 
for approaches to wind turbine noise control which separate the 
noise problems at cut-in from those at rated power. Some of these 
offer the possibility of noise reduction without unfavourable effects 
on performance. Based on this analysis, a new model for prediction 
of wind turbine noise is presented and comparisons made between 
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prediction and experiment. The model is based on well established 
aeroacoustic theory and published laboratory data for the two prin- 
cipal sources, inflow turbulence and boundary layer trailing edge 
interaction. The new method gives good agreement with experi- 
ment with the case studied so far. Parametric trends and 
sensitivities for the model are presented. Comparisons with previ- 
ous prediction methods are also given. A consequence of the new 
model is to put more emphasis on boundary layer trailing edge in- 
teraction as a noise source. There are prospects for reducing noise 
from this source detail changes to the wind turbine design. (author) 


35607 (ETSU-W-—13/00354/038/REP) Attitudes towards wind 
power: A survey of opinion in Cornwall and Devon. Young, B. 
Exeter Enterprises Ltd. (United Kingdom). 1993. 91p. Order Num- 
ber DE94704034. Source: OSTI; NTIS (US Sales Only); INIS. 

Planning permission for the construction of a small ‘farm’ of wind 
turbines at Delabole (Deli windfarm) had been obtained and it was 
intended to use this source of renewable energy by generating 
electricity and selling it to the electrical power companies for distri- 
bution through the National Grid. It was important, therefore, to 
establish just what the attitudes of local residents were to the pro- 
posed development. A programme of research was discussed with 
the developer and it was agreed that an attitude survey would be 
conducted in the local area in the summer of 1990, before the tur- 
bines were erected, and before the tourist season was completely 
spent in order to obtain the views of visitors as well. A similar sur- 
vey would then be done one year later, when the Deli windfarm 
was established and running. In addition, control samples would be 
taken at these two times in Exeter to give baseline information on 
attitudes toward this topic. This proposal was put to the developer 
and agreement was reached with him and the UK Department of 
Energy who were providing financial support for the research. The 
results of the research are reported. (author) 


35608 (NEI-DK—1334) Aerodynamical noise from wind tur- 
bine generators: Experiments with modification of full scale 
rotors. Jakobsen, J. (Danish Acoustical Institute (Denmark)). Ly- 
dteknisk Inst., Lyngby (Denmark); Dk-TEKNIK, Soeborg (Denmark). 
Energi og Miljoe. Jun 1993. 98p. Contract ENS-1364/89-5. Order 
Number DE94709605. Source: OSTI; NTIS; INIS. 

EFP-89. 

Two extensive measurement series of noise from wind turbines 
have been made during different modifications of their rotors. One 
series focused on the influence from the tip shape on the noise, 
while the other series dealt with the influence from the trailing 
edge. The experimental layout for the two investigations was identi- 
cal. The total A-weighted noise from the wind turbine was 
measured in 1/3 octave bands from 50 Hz to 10 kHz in 1-minute 
periods simultaneously with wind speed measurements. The micro- 
phone was mounted on a hard board on the ground about 40 m 
directly downwind of the wind turbine, and the wind speed meter 
was placed at the same distance upwind of the wind turbine 10 m 
above ground. Regression analysis was made between noise and 
wind speed in each 1/3 octave band to determine the spectrum at 
8 m/s. During the measurements care was taken to avoid influence 
from background noise, and the influence from machinery noise 
was minimized and corrected for. Thus the results display the 
aerodynamic rotor noise from the wind turbines. By use of this 
measurement technique, the uncertainty has been reduced to 1.5 - 
2 dB per 1/3 octave band in the relevant frequency range and to 
about 1 dB on the total A-weighted levels. (au) (10 refs.) 


1706 Wind Energy Engineering 


Refer also to citation(s) 35608 


35609 (AUC-IBT-R-9317) Fatigue tests on laminated 
beams: Partial report 15. Testing of series M. Pilegaard 
Hansen, L.; Rathkjen, A. Aalborg Universitetscenter (Denmark). 
Inst. for Bygningsteknik. Jun 1993. 49p. (in Danish). Con- 
tract TR-88.1040;Contract ENS-51171-91.0004. Order Number 
DE93516658. Source: OSTI; NTIS. 

Fatigue tests were carried out on laminated pinewood beams. 
The fiber direction was 1:10 parallel to the beam axis. Methods are 
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briefly described and the results are presented in detail. (AB) (16 
refs.) 


35610 (AUC-IBT-R-9319) Fatigue tests on laminated 
wooden beams: Partial report 16. Testing of series N. Pilegaard 
Hansen, L.; Rathkjen, A. Aalborg Universitetscenter (Denmark). 
inst. for Bygningsteknik. Jun 1993. 46p. (In Danish). Con- 
tract TR-88.1040;Contract ENS-51171-91.0004. Order Number 
DE93516659. Source: OSTI; NTIS. 

Fatigue testing of laminated wooden beams from pine trees is 
described. The methods, which have recently been improved, are 
described. The fiber direction of the beams that were tested was 
1:5 parallel with the axis of the beam. The results are presented in 
detail. (AB) (17 refs.) 


35611 (ECN-R-93-014) Short description of aerodynamic 
research in the JOULE Dynamic Inflow projects and of results 
obtained. Snel, H.; Schepers, J.G. Netherlands Energy Research 
Foundation (ECN), Petten (Netherlands). Sep 1993. 11p. Projects 
CEC JOUR-0083-C and JOU2-CT92-0186;Projects ECN 4300 an 
Order Number DE94702292. Source: OSTI; NTIS; Also available 
from the library of the Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

In the rotor plane of a wind turbine, the axial flow velocity de- 
pends on the wind speed and on the degree of loading (axial 
force) of the turbine. Te difference between the wind speed and the 
axial flow velocity in the rotor plane is usually called the induced 
velocity, the velocity induced by the presence of the turbine. When 
the load situations changes, the change in the induced velocity will 
lag behind, since an appreciable amount of air must be acceler- 
ated or decelerated. Load transients and yaw misalignment can be 
described by taking into account the unsteady and non-uniform for- 
mation of the near rotor wake, and its effect on the inflow into the 
rotor plane of the turbine. In the CEC sponsored project 
JOUR-0083 Yoint investigation of dynamic inflow effects and imple- 
mentation of an engineering method for response calculations’ a 
second generation of aerodynamic models is being generated that 
must be capable of accounting for these phenomena. As a result, 
load excursions due to pitching transients can now be predicted 
accurately. Headway is being made in the prediction of blade load 
variations and asymmetric loads resulting from yaw misalignment. 
A more reliable load will lead to a better design and more reliable 
wind turbine operation. As a special example, a more accurate pre- 
diction of yaw loads in the design process can reduce the 
important fraction of downtime, caused by failure of the yaw mech- 
anism. 4 figs. 


35612 (EEV—93-02) Concept for larger windmills. Danske 
Elvaerkers Forenings Udredningsafdeling (DEFU), Lyngby (Den- 
mark). May 1993. 230p. (In Danish). Contract ENS-1364/90-0003. 
Order Number DE94702017. Source: OSTI; NTIS. 

EFP-90. 

One of the suggested concepts for larger windmills is related to 
the turbine blades, in this case an aerodynamic design of a wing 
for a 3-bladed rotor with a diameter of 50 m. An analysis of the 
use of materials and the price of the bearing construction of wood, 
of fiberglass and of coal fibers is given. Fibreglass is recom- 
mended. It is reckoned that the amount of materials used for a 
two-bladed rotor was 20% lower than for a three-bladed one. in the 
case of the design of the hub, the nacelle and the rotation of the 
blades (also including the main shaft and torque shaft) a design is 
chosen where the rotor and nacelle rotate on a fixed shaft which 
facilitates a lighter design (by 20%) of the main axle system. It is 
possible to use a hydraulic system for blade rotation. Experiences 
gained with regard to control systems are discussed. It was investi- 
gated whether towers constructed of concrete instead of steel 
would be commercially competitive and found to be cheaper to 
produce concrete towers. Total costs are given. Various high volt- 
age systems are also considered. It was found that the least 
expensive combination was a high voltage generator coupled to 
the network without a transformer. Types of foundations were also 
discussed. Economical aspects are dealt with in detail. It is sug- 
gested that a significantly increased production will result from the 
use of large 2-300 kW wind turbines but these advantages were 
not proved to be viable in the case of over 3-500 kW turbine. The 
text is illustrated with a large amount of numerical data. (AB) 





35613 (EEV—93-03) Wooden-wing technology: Research 
results 1982-1992. Rasmussen, B. (Rise Consult Aps. (Denmark)). 
Danske Elvaerkers Forenings Udredningsafdeling (DEFU), Lyngby 
(Denmark). Jun 1993. 136p. (In Danish). Contract ENS-1364/90- 
0003. Order Number DE94709593. Source: OSTI; NTIS. 

EFP-90. 

A resume of the initiatives taken under the Danish Ministry of 
Energy's and power plant’s wind power programme and the Danish 
electric power companies in order to develop wooden wings for 
windmills. A status for the development up to 1993 and sugges- 
tions for supplementary projects are given. These initiatives have 
led to the production of wooden wings for rotors up to 40 m in di- 
ameter and the gathering of operational results. It is shown that in 
Denmark, as is the case in other wind turbine producing countries, 
an alternative technology is now available with regard to fiberglass 
blades, which are much used in this country. Because of difficult 
conditions within the laminated wood industry, no industrial produc- 
tion has developed. It seems probable that turbine blades 
constructed of wood will be more expensive than those made of 
fiberglass, but that the influence of this on the total price of wind- 
mills should be negligible. (AB) (63 refs.) 


35614 (ETSU-W-44/00261) Investigation of materials and 
manufacturing methods for wind turbine blades. Corbet, D. Gar- 
rad, Hassan and Partners, Bristol (United Kingdom). 1993. 138p. 
Order Number DE94704013. Source: OSTI; NTIS (US Sales Only). 

There is little consensus within the wind turbine industry about 
the best materials and methods for blade manufacture. The main 
material used has been glass fibre polyester (GRP) although this 
material has shown many limitations in the field. Other materials 
used include wood/epoxy, steel, aluminium, glass/epoxy (G1/Ep) 
and carbon fibre (CFRP). In addition to this profusion of material 
types, the methods of manufacture employed also vary widely and 
for the composite materials alone include hand lay-up, vacuum 
bagging, filament and tape winding, pultrusion, resin transfer 
moulding and internal pressure moulding. (author) 


35615 (ETSU-WN-6050) Feasibility of testing a wind tur- 
bine with an advanced tip controller. Anderson, C.G.; Campbell, 
T.J. Edinburgh Univ. (United Kingdom). Fluid Dynamics Unit. 1993. 
79p. Order Number DE94704033. Source: OSTI; NTIS (US Sales 
Only). 

A feasibility study has been carried out to assess the technical 
and economic requirements in carrying out field trials of an experi- 
mental wind turbine. The machine would be equipped with a new 
tip pitch-regulated rotor incorporating advanced control technology. 
The purpose of the field trials would be (a) to investigate the extent 
to which conventional tip-pitch control can be improved by provi- 
sion of a high-bandwidth, purpose-designed control system, and 
(b) to test the principle of aerodynamic pitch compliance on a full- 
scale wind turbine. The aims of the feasibility study were: to 
identify the options for a test machine, with a rotor redesigned to 
accommodate the new tip control technology; to identify appropri- 
ate test sites; to carry out a detailed engineering assessment of 
the proposed pitch control system; to identify the data logging re- 
quirements for the field tests; and to determine the costs of the 
overall project. (author) 


35616 (ETSU-WN-6065-P1) The selection and cost of 
brakes for horizontal axis stall regulated wind turbines. V. 1. 
Corbet, D.C.; Brown, C.; Jamieson, P. Garrad, Hassan and Part- 
ners, Bristol (United Kingdom). 1993. 104p. Order Number 
DE94704007. Source: OSTI; NTIS (US Sales Only). 

In recent years there has been much debate in the UK over the 
relative merits of fixed pitch, stall regulated wind turbines as op- 
posed to pitch regulated machines. The purpose of this study was 
to provide a complete investigation of the methods and costs of im- 
plementing such a braking system. The study covers all aspects of 
the braking problem starting with an investigation of what is re- 
quired from a braking system from the perspective of both the 
machine manufacturer and the certification bodies. The relative 
merits of the principal types of aerodynamic and mechanical 
brakes have been investigated and conclusions drawn about their 
suitability for the application. Although not commonly used in wind 
turbines, electro-dynamic braking has been considered since it ap- 
pears to offer a new and possibly very low cost system. (author) 
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35617 (ETSU-WN-6065-P2) The selection and cost of 
brakes for horizontal axis stall regulated wind turbines: Ap- 
pendices. La White, N. Garrad, Hassan and Partners, Bristol 
(United Kingdom). 1993. 118p. Order Number DE94704009. 
Source: OSTI; NTIS (US Sales Only). 

This report is intended to provide an understanding of how an 
electrodynamic brake can be used as the primary braking system 
is a fixed pitch, horizontal axis wind turbine with an induction gen- 
erator. The work is based on theoretical and experimental research 
done by Second Wind while designing a retrofit braking system for 
the Micon 65 turbine. While a production retrofit unit was never im- 
plemented, the research provided an in-depth understanding of the 
fundamental concepts employed in designing an electrodynamic 
brake, as well as the benefits, limitations, and costs of using such 
a braking system in wind turbines. Our understanding allows us to 
offer reasonable estimates for how these factors scale-up when de- 
signing a brake for a larger turbine. (author) 


35618 (RISOe-R—655(EN)) Loads and dynamics for stall 
regulated wind turbines. Oeye, S. (Department of Fluid Mechan- 
ics, Technical University of Denmark (Denmark)); Thomsen, K.; 
Rasmussen, F.; Markkilde Petersen, S. Risoe National Lab., 
Roskilde (Denmark). Test Station for Wind Turbines. Jul 1993. 44p. 
Contract ENS-1364/91-0002;Contract ENS-1364/93-0002. Order 
Number DE94709597. Source: OSTI; NTIS; Also available from 
Risoe Library, P.O. Box 49, DK-4000 Roskilde, Denmark. 

EFP-91; EFP-93. 

The dynamic characteristics of a wind turbine are important to 
the loadings causing fatigue. In this investigation the dynamic be- 
havior of turbines will be in focus, and special attention will be 
attached to the dynamics causing rotor loadings, i.e. the moments 
in the yawing and tilting direction. Previous investigations have 
concluded that the potentials of load minimizing by proper design 
of the dynamics of the wind turbine should be very high and in the 
investigation the potentials will be investigated in detail. In the pe- 
riod 1991 - 1993 the Bonus Kombi wind turbine has been the 
objective of a comprehensive measurement programme at the Test 
Station for Wind Turbines, Risoe, and measurements have been 
carried out in a wide range of situations. This includes operation at 
different rotational speeds. As the dynamic behaviour of a turbine 
primarily is determined by the nstural frequencies relative to the ro- 
tational speed, this parameter is essential in the investigation, and 
this combined with the comprehensive measurement programme 
on the Bonus Kombi turbine to be selected as the objective of the 
present analysis. In order to investigate the influence of dynamics 
on the wind turbine loadings in a computational frame of reference 
it is necessary to establish a realistic simulation model of the tur- 
bine as well as the wind inflow to the turbine. The simulations 
carried out in this project are primarily based on a time domain 
aeroelastic computer code, and to ensure consistency between 
predictions and measurements several comparisons in different 
conditions are carried out. Using the computer model different 
structural configurations of a turbine are analyzed and a dynamic 
tuning of the natural frequencies toward a minimization of the load- 
ings is performed. This work has been funded by The Danish 
Energy Agency through project no. ENS-1364/91-0002 and ENS- 
1364/93-0002 "Structural Dynamics and Design Loads”. (au) (7 
tabs., 80 ills., 14 refs.) 
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35619 (ANL/ES/CP-80375) Life-cycle CO. emissions for 
air-blown gasification combined-cycle using selexol. Doctor, 
R.D.; Molburg, J.C.; Thimmapuram, P.; Berry, G.F.; Livengood, 
C.D. Argonne National Lab., IL (United States). Jun 1993. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9308137-1: 1993 summer 
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national American Institute of Chemical Engineers (AIChE) confer- 
ence, Seattle, WA (United States), 15-18 Aug 1993). Order 
Number DE93018623. Source: OSTI; NTIS; GPO Dep. 

Initiatives to limit carbon dioxide (CO2) emissions have drawn 
considerable interest to integrated gasification combined-cycle 
(IGCC) power generation. With its higher efficiency, this process 
can reduce CO> production. It is also amenable to CO. capture, 
because CO. Can be removed before combustion and the associ- 
ated dilution with atmospheric nitrogen. This paper presents a 
process-design baseline that encompasses the IGCC system, CO2 
transport -by pipeline, and land-based sequestering of COz in geo- 
logical reservoirs. The intent of this study is to provide the CO, 
budget, or an “equivalent CO,” budget, associated with each of the 
individual energy-cycle steps. Design capital and operating costs 
for the process are included in the fill study but are not reported in 
the present paper. The value used for the equivalent CO2 budget 
will be 1 kg CO,/kWhe. The base case is a 470-MW (at the bus- 
bar) IGCC system using an air-blown Kellogg Rust Westinghouse 
(KRW) agglomerating fluidized-bed gasifier, US Illinois #6 bitumi- 
nous coal feed, and in-bed sulfur removal. Mining, feed 
preparation, and conversion result in a net electric power produc- 
tion of 461 MW, with a COz release rate of 0.830 kg/kWhe. In the 
COs recovery case, the gasifier output is taken through water-gas 
shift and then to Selexoi, a glycol-based absorber-stripper process 
that recovers CO» before it enters the combustion turbine. This 
process results in 350 MW at the busbar. 


35620 (CONF-920736—, pp. 56-63) Radiative heat transfer 
in coal furnaces. Ahluwalia, R.K. (Argonne National Lab., IL 
(US)); Im, K.H. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

A hybrid technique has been developed to solve three- 
dimensional spectral radiation transport equations for absorbing, 
emitting and anisotropically scattering media. An optimal mix of 
computational speed and accuracy is obtained by combining the 
discrete ordinate method (S,), modified differential approximation 
(MDA) and P, approximation for use in different range of optical 
thicknesses. The technique is used in conjunction with a char 
burnout model and spectroscopic data for H2O, CO,, CO, char, 
soot and ash to determine the influence of ash composition, ash 
content and coal preparation on furnace heat absorption. 6 refs., 5 
figs. 


35621 (CONF-920736-, pp. 120-127) Predictive modelling 
of boiler fouling. Turan, A. (Textron Defense Systems, Everett, 
MA (US)); Stickler, D. USDOE Pittsburgh Energy Technology Cen- 
ter, PA (United States). [1992]. DOE Contract AC22-90PC90098. 
From 8. coal preparation, utilization, and environmental control 
conference; Pittsburgh, PA (United States); 26-31 Jul 1992. In 
Eighth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Fouling is a complex interaction of gas flow, mineral transport 
and adhesion mechanisms. Extensive research has resulted in the 
description of these mechanisms as isolated processes. The pri- 
mary objective pursued in this study is effective integration of these 
various physical mechanism descriptions, while addressing realistic 
heat exchanger geometries and mass flow conditions. The central 
model structure required is a description of the gas flow field in the 
vicinity of the heat exchange structure. This requires modelling of a 
complex geometry, with sufficient detail in averaged flow and turbu- 
lence structure to permit prediction of mineral transport behavior. 
Mineral transport mechanisms and rate is highly dependent on par- 
ticle scale, with effects such as nucleation, condensation and 
agglomeration potentially critical. Surface adhesions and deposit 
evolution requires description of an evolving porous structure of 
varying properties. This, in turn, critically affects heat exchanger 
surface conditions, geometry and correspondingly the transport 
mechanisms and flow field. The global result of this work will be 
Structured to incorporate in a comprehensive numerical model 
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descriptions for the time evolution of fouling under realistic heat ex- 
changer conditions. Analytical means to accomplish such a stated 
goal as well as results obtained to date are discussed in the paper. 
2 figs. 


35622 (CONF-920736-, pp. 183-187) Development of a 
high-performance coal-fired power generating system with a 
pyrolysis gas and char-fired high temperature furnace. 
Shenker, J. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract AC22-91PC91154. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The objective of this project is to develop an advanced, high- 

efficiency power generation system. In the currently funded first 
phase of the project, the system will be developed to the point 
where the technical and economic feasibility of the concept can be 
analyzed. An R&D plan for further development will be prepared as 
well. This plan will address all the technical issues that require res- 
olution before the system can be commercialized. The power 
generating system being developed must have better efficiency, 
lower emissions, and a lower cost of electricity (COE) than existing 
systems. The goal for total station efficiency is 47 percent, with a 
COE at least 10 percent lower than a modern coal-fired plant con- 
forming to NSPS. Emissions of NO, and SO, are each to be no 
more than 0.15 |b/10® Btu of fuel heat input; particulates are not to 
exceed 0.0075 Ib/10® Btu of fuel heat input. Initial systems must be 
capable of deriving 65 percent of the heat input from coal, with an 
ultimate goal of 95 percent coal heat input for later units. The sys- 
tem proposed to achieve these goals is a combined-cycle system 
using a gas turbine and a steam turbine. The gas turbine inlet air 
is indirectly heated to approximately 1,800°F in an advanced fur- 
nace. A natural-gas-fired duct burner then brings the air up to the 
turbine inlet temperature (approximately 2,250°F). The steam cycle 
heat duty is achieved in the furnace and with heat-recovery steam 
generators (HRSGs) in the exit gas streams. The system is called 
the High-Temperature Advanced Furnace (HITAF). This system is 
based on the pyrolysis of coal into fuel gas and char. This conver- 
sion allows design options that would not be available if coal were 
used directly. The relatively clean fuel gas stream can be the fuel 
in areas of the furnace where high-temperature tubes susceptible 
to corrosion are located. 2 refs., 1 fig. 
35623 (CONF-920736-, pp. 188-195) Engineering develop- 
ment of coal-fired high-performance power generation 
systems. Sangiovanni, J.J.; Robson, F.L.; Proscia, W.M.; 
Holowczak, J.E.; Bass, R.W.; Freihaut, J.D.; Heap, M.; Pershing, 
D.W.; Smith, P.J.; Sarofim, A.F.; Boni, A.A.; Johnson, S.A.; Senior, 
C.L.; Srinivasichar, S.; Helble, J.J.; Jones, M.L.; Hurley, J.P.; Ben- 
son,.USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. DOE Contract AC22-92PC91155. From 8. coal 
preparation, utilization, and environmental control conference; Pitts- 
burgh, PA (United States); 26-31 Jul 1992. In Eighth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 682p. Order Number DE92041184. Source: 
OSTI; NTIS. 

The primary objective of this program is to demonstrate the tech- 
nical and economic feasibility of the authors’ advanced power 
concept for a high performance power-generation system (HIPPS) 
by: (1) producing conceptual designs for key components; (2) com- 
paring the economics of their concepts with alternative approaches, 
and (3) preparing a development plan that will lead to a commer- 
cial demonstration before the end of the century. The work plan 
specifically calls for the preparation of an engineering research de- 
velopment and testing plan for the high temperature combustor/air 
heater system (HITAF) that will address the technology issues and 
demonstrate the feasibility of the concept. In addition, they will also 
prepare a design for a commercial generating plant to instill confi- 
dence in the economic viability of the UTRC design approach. 5 
figs., 2 tabs. 


35624 (CONF-9305135-6) Investigation of austenitic alloys 
for advanced heat recovery and hot gas cleanup systems. 
Swindeman, R.W. Oak Ridge National Lab., TN (United States). 





[1993]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO05-840R21400. From 7. annual confer- 
ence on fossil energy materials; Oak Ridge, TN (United States); 
11-13 May 1993. Order Number DE93017863. Source: OSTI; 
NTIS; GPO Dep. 

Commercial and developmental alloys were evaluated in support 
of advanced steam cycle and combined cycle technology. Working 
with industrial groups, Grade 91 steel, which is a candidate for 
main steam line piping and superheater tubing in advanced steam 
cycle plants, was re-evaluated to examine metallurgical factors that 
influence long-time performance to 600°C. Deformation models 
and aging effect models were developed. Testing of corrosion- 
resistant filler metals for tubing was extended to times approaching 
30,000 h. Good strengths were observed. Modified Type 310 stain- 
less steels were examined to 927°C. It was found that these steels 
had up to twice the strength of standard Type 310H stainless steel. 
The behavior of aluminum-bearing, alloys and high chromium alloys 
was examined for potential applications to 870°C. Thermal cycling 
of clad tubing was undertaken, and good performance was found. 


35625 (DOE/EA-0853) Wabash River Coal Gasification 
Combined Cycle Repowering Project: Clean Coal Technology 
Program: Environmental Assessment. USDOE Assistant Secre- 
tary for Fossil Energy, Washington, DC (United States). May 1993. 
83p. Sponsored by USDOE, Washington, DC (United States). Or- 
der Number DE93019114. Source: OSTI; NTIS; INIS; GPO Dep. 

The proposed project would result in a combined-cycle power 
plant with lower emissions and higher efficiency than most existing 
coal-fired power plants of comparable size. The net plant heat rate 
(energy content of the fuel input per useable electrical generation 
output; i.e., Btu/kilowatt hour) for the new repowered unit would be 
a 21% improvement over the existing unit, while reducing SO, 
emissions by greater than 90% and limiting NO, emissions by 
greater than 85% over that produced by conventional coal-fired 
boilers. The technology, which relies on gasified coal, is capable of 
producing as much as 25% more electricity from a given amount of 
coal than today’s conventional coal-burning methods. Besides hav- 
ing the positive environmental benefit of producing less pollutants 
per unit of power generated, the higher overall efficiency of the 
proposed CGCC project encourages greater utilization to meet 
base load requirements in order to realize the associated economic 
benefits. This greater utilization (i.e., increased capacity factor) of a 
cleaner operating plant has global environmental benefits in that it 
is likely that such power would replace power currently being 
produced by less efficient plants emitting a greater volume of pollu- 
tants per unit of power generated. 


35626 (DOE/MC/10637-3384) Proceedings of the opportu- 
nities in the synfuels industry. USDOE Morgantown Energy 
Technology Center, WV (United States). [1992]. 399p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract FC21- 
86MC10637. (CONF-920822—: Symposium on opportunities in the 
synfuels industry, Bismarck, ND (United States), 31 Aug - 4 sep 
1992). Order Number DE93040068. Source: OSTI; NTIS; INIS; 
GPO Dep. 

World interest in coal-based synthetic fuels technology is like a 
roller coaster ride. Interest soars when energy prices are high or 
world oil supplies are threatened. When energy is inexpensive and 
oil is plentiful, interest plummets. However, some people remain 
undaunted by the ups and downs of the synfuels industry. They 
cling tenaciously to the idea that coal-based synthetic fuels are the 
world’s energy future. They are the select group attending the Syn- 
Ops '92 symposium in Bismarck, North Dakota. SynOps ‘92 
participants represent an extraordinary combination of visionaries 
and practical thinkers. They believe the “coal refinery” concept will 
eventually provide the most efficient and productive use of our coal 
resources. They know that coal is a valuable resource which can 
be used to produce a huge variety of valuable nonfuel products. 
They also recognize that until technology can make alternative fu- 
els economically feasible, the world will continue to rely heavily on 
fossil fuels—especially coal, the world’s most abundant energy re- 
source. Individual papers have been entered. 


35627 


(DOE/MC/21023-93/C0214) Westinghouse filter up- 
date. Lippert, T.E. (Westinghouse Electric Corp., Pittsburgh, PA 
(United States). Science and Technology Center); Bruck, G.J.; 
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Smeltzer, E.E.; Newby, R.A.; Bachovchin, D.M. USDOE 
Morgantown Energy Technology Center, WV (United States); West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. [1993]. 18p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC21-86MC21023 
;AC21-88MC24021 ;FC21-89MC26042. (CONF-9306148-37: Coal- 
fired power systems ‘93: advances in IGCC and PFBC review 
meeting, Morgantown, WV (United States), 28-30 Jun 1993). Order 
Number DE93040375. Source: OSTI; NTIS; GPO Dep. 

Hot gas filters have been implemented and operated in four dif- 
ferent test facilities: Subpilot scale entrained gasifier, located at the 
Texaco Montebello Research facilities in California, Foster Wheeler 
Advanced Pressurized Fluidized Bed Combustion pilot plant facili- 
ties, located in Livingston, New Jersey, Slipstream of the American 
Electric Power (AEP) 70 MW (electric) Tidd-PFBC, located in Bril- 
liant, Ohio, and in the Ahlstrom 10 MW (thermal) Circulating PFBC 
facility, located in Karhula, Finland. Candle filter testing has oc- 
curred at all four facilities; cross flow filter testing has occurred at 
the Texaco and Foster Wheeler facilities. Table 1 identifies and 
summarizes the key operating characteristics of these facilities and 
the type and scale of filter unit tested. A brief description of each 
project is given. 


35628 (DOE/MC/27363-93/C0195) A utility’s perspective of 
the market for IGCC. Black, C.R. (Tampa Electric Co., FL (United 
States)). USDOE Morgantown Energy Technology Center, WV 
(United States); Tampa Electric Co., FL (United States). [1993]. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC21-91MC27363. (CONF-9306148-6: Coal-fired power 
systems ‘93: advances in IGCC and PFBC review meeting, Mor- 
gantown, WV (United States), 28-30 Jun 1993). Order Number 
DE93019289. Source: OSTI; NTIS; GPO Dep. 

| believe, in the short-term U. S. market that IGCC’s primary 
competition is, natural gas-fired combined cycle technology. | be- 
lieve that in order for IGCC to compete on a commercial basis, that 
natural gas prices have to rise relative to coal prices, and that the 
capital cost of the technology must come down. While this state- 
ment may seem to be somewhat obvious, it raises two interesting 
points. The first is that while the relative pricing of natural gas and 
coal is not generally within the technology supplier's control, the 
capital cost is. The reduction of capital cost represents a major 
challenge for the technology suppliers in order for this technology 
to become commercialized. The second point is that the improve- 
ments being achieved with IGCC efficiencies probably won't help it 
outperform the effects of natural gas pricing. This is due to the fact 
that the combined cycle portion of the IGCC technology is experi- 
encing the most significant improvements in efficiency. | do see, 
however, a significant advantage for IGCC technology compared to 
conventional pulverized coal-fired units. As IGCC efficiencies con- 
tinue to improve, combined with their environmentally superior 
performance, | believe that IGCC will be the “technology of choice” 
for utilities that install new coal-fired generation. We have achieved 
economic justification of our project by virtue of the DOE’s funding 
of $120 million awarded in Round Ill of their Clean Coal Technol- 
ogy Program. This program provides the bridge between current 
technology economics and those of the future. And Tampa Electric 
is pleased to be taking a leadership position in furthering the IGCC 
knowledge base. 


35629 (DOE/PC/91155—T3) Coakfired high performance 
power generating system: Quarterly progress report, January 
1—March 31, 1992. United Technologies Research Center, East 
Hartford, CT (United States). [1992]. 49p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-92PC91155. 
Order Number DE93041231. Source: OSTI; NTIS; GPO Dep. 

This report covers work carried out under Task 2, Concept Defi- 
nition and Analysis, and Task 3, Preliminary R and D, under 
contract DE-AC22-92PC91155, “Engineering Development of a 
Coal Fired High Performance Power Generation System” between 
DOE Pittsburgh Energy Technology Center and United Technolo- 
gies Research Center. The goals of the program are to develop a 
coal-fired high performance power generation system (HIPPS) by 
the year 2000 that is capable of: > 47% thermal efficiency; NOx, 
SO, and Particulates < 25% NSPS; cost > 65% of heat input; and 
all solid wastes benign. In order to achieve these goals our team 
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has outlined a research plan based on an optimized analysis of a 
250 MW. combined cycle system applicable to both frame type 
and aeroderivative gas turbines. Under the constraints of the cycle 
analysis we have designed a high temperature advanced furnace 
(FHTAF) which integrates several combustor and air heater designs 
with appropriate ash management procedures. The cycle optimiza- 
tion effort has brought about several revisions to the system 
configuration resulting from: (1) the use of Illinois No. 6 coal instead 
of Utah Blind Canyon; (2) the use of coal rather than methane as a 
reburn fuel; (3) reducing radiant section outlet temperatures to 
1700F (down from 1800F); and (4) the need to use higher perfor- 
mance (higher cost) steam cycles to offset losses introduced as 
more realistic operating and construction constraints are identified. 


2002 Waste Management 


Refer also to citation(s) 34742, 34748, 34749, 34750, 34805, 
34808, 34811, 34821, 34831, 34848, 37967 


35630 (CONF-910357-3) [Surface study of absorbents for 
the removal of SO, and NO,]: Quarterly report, March 1—June 
30, 1991. Cooper, B.R.; Montano, P. West Virginia Univ., Morgan- 
town, WV (United States). Dept. of Physics. [1993]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88858. From March meeting of the American Physical 
Society (APS); Cincinnati, OH (United States); 18-22 Mar 1991. 
Order Number DE93018950. Source: OSTI; NTIS; GPO Dep. 

We have completed our modeling survey of the possibility of us- 
ing zine oxide rather than copper oxide dispersed on alumina. This 
does not look promising. We found that for the zinc system, the 
“on-top” and “side-on” models for the adsorption of SO. do not 
show any chemisorption binding, while the “bridge” site model 
shows only a weak chemisorption. We initiated a modeling survey 
for the use of molybdenum oxide. We have completed our model- 
ing survey of the possibility of using molybdenum oxide rather than 
copper oxide dispersed on alumina. This does show some possible 
promise that could be pursued in a future, more detailed study. We 
found that for the molybdenum system the “side-on” and the “on- 
top” models both show the possibility of chemisorption. but the 
“bridge site model” was not favorable for chemisorption. We have 
organized and assessed the results of the modeling effort. We 
have plotted figures, made tables and are drafting a paper for jour- 
nal publication that reports our work and results modeling the 
adsorption of SO. on copper oxide dispersed on alumina. 


35631 (CONF-920736—-, pp. 199-206) Scaleup tests and 
supporting research for the development of duct injection 
technology. Klett, M.G. (Gilber’/Commonwealth, Inc., Reading, PA 
(US)); Hunt, J.E.; Demian, A.G.; Gooch, J.P.; Felix, L.G.; Merritt, 
R.L. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. DOE Contract AC22-88PC88851. From 8. coal 
preparation, utilization, and environmental control conference; Pitts- 
burgh, PA (United States); 26-31 Jul 1992. In Eighth annual coal 
preparation, utilization, and environmental contro/ contractors con- 
ference: Proceedings. 682p. Order Number DE92041184. Source: 
OSTI; NTIS. 

The Department of Energy's (DOE) Duct injection Test Facility 
(DITF), located in Beverly, Ohio at the Muskingum River power 
plant of Ohio Power Company has been converted for testing alter- 
native duct injection technologies. Originally, this facility was one of 
the three DOE proof of concept test facilities constructed to evalu- 
ate duct injection technology and was dedicated to rotary atomizer 
testing. For this project the capability of testing dry sorbent injec- 
tion and slurry injection was added. Gilbert/Commonwealth, Inc. 
and Southern Research Institute are working on the project under 
contract from the US DOE. The technologies under evaluation in- 
clude slurry injection of hydrated lime using dual fluid nozzles and 
pneumatic injection of dry hydrated lime with simultaneous flue gas 
humidification. After an initial shakedown period, the test program 
started in April, 1990 and was completed in February, 1992. SO2 
removal data and concurrent ESP performance data have been 
obtained during the injection of both dry and slurry-based sorbents. 
Also, a portable fabric fitter was used to obtain SO. removal data 
during testing with dry and siurry-based sorbent injection. 5 refs., 5 
figs., 3 tabs. 
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35632 (CONF-920736-—, pp. 207-214) Duct injection technol- 
egy: Engineering and design for commercial applications. 
Claussen, R.L.; Martin, C.E.; Oberjohn, W.J.; Bailey, R.T.; Holmes, 
M.J. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. DOE Contract AC22-88PC88852. From 8. coal 
preparation, utilization, and environmental control conference; Pitts- 
burgh, PA (United States); 26-31 Jul 1992. In Eighth annual coal 
preparation, utilization, and environmental control contractors con- 
ference: Proceedings. 682p. Order Number DE92041184. Source: 
OSTI; NTIS. 

One of this nation’s priority energy goals is improving the envi- 
ronmental acceptability of coal, through the reduction of its acid 
rain potential. Duct injection flue gas desulfurization involves the in- 
troduction of lime, either dry or slurried, into the flue gas ductwork 
downstream of the air heater in a coal-fired utility boiler for SO, 
control. The objectives of the Department of Energy's Duct Injec- 
tion Technology Prototype Development project are to develop and 
verify the necessary engineering design and scale-up criteria for 
the commercialization of duct injection technology. United Engi- 
neers & Constructors (UE&C) is responsible for developing these 
design guidelines for retrofit to existing utility power plants. A duct 
injection Design Handbook and a three-dimensional predictive 
mathematical model of the process will constitute the two primary 
work products of this project. In addition to the preparation of the 
Design Handbook and math model, UE&C is providing economic 
evaluations and facilitation of technology transfer of this process 
through the convening of semi-annual working group meetings and 
publication of technical update newsletters. 4 refs., 1 fig., 2 tabs. 


35633 (CONF-920736-, pp. 215-221) Advanced in-duct sor- 
bent injection for SO, control. Stouffer, M.R. (CONSOL Inc., 
Library, PA (US)); Withum, J.A.; Rosenhoover, W.A. USDOE Pitts- 
burgh Energy Technology Center, PA (United States). [1992]. DOE 
Contract AC22-91PC90360. From 8. coal preparation, utilization, 
and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

CONSOL Inc., under partial sponsorship of the US Department 
of Energy, is conducting a process development project to sub- 
stantially improve the desulfurization performance of in-duct dry 
sorbent injection technology. The goal of this work is to develop 
advanced process(es) capable of SO2 removal of 90% and sorbent 
utilization of 60%, while maintaining the low-capital-cost advantage 
of current processes. This degree of performance enhancement 
could greatly increase the applicability of duct injection technology 
for compliance with the Federal Clean Air Act Amendments of 
1990. Several approaches for improving SO. removal and sorbent 
utilization were identified, based on data and experience obtained 
by CONSOL through development of the Coolside desulfurization 
process. Specific approaches to be investigated in this pilot plant 
project include improving sorbent recycle, enhancing water droplet/ 
sorbent interactions, achieving closer approach to saturation, and 
optimizing sorbent activity. Novel process concepts will be evalu- 
ated for achieving improvement in these areas. The project will 
focus on dry injection processes for which water droplets and/or 
water vapor activate hydrated lime for SO2 capture; duct slurry in- 
jection will not be studied. 6 figs. 


35634 (CONF-920736—, pp. 222-229) Retrofit of flue gas 
desulphurization system at Skawina Power Station. Gess, W.L. 
(AirPol inc., Teterboro, NJ (US)). USDOE Pittsburgh Energy Tech- 
nology Center, PA (United States). [1992]. DOE Contract 
AC22-91PC90368. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. in Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

This paper presents an introduction and the current status of the 
Flue Gas Desulphurization (FGD) system for installation in the 
Skawina Power Station located near Cracow, Poland. The plant re- 
quirements led to the selection of an AirPol Thiosorbic Lime FGD 
system for controlling two of the 11 boilers at Skawina Power Sta- 
tion. Currently AirPol has completed the preliminary and final 





design work and is proceeding with material procurement and fur- 
nishing works. 


35635 (CONF-920736-, pp. 231-239) Effects of reburning 
fuel type on NO, reduction. Chen Weiyin (Univ. of Mississippi, 
University (US)); Lester, T.W. USDOE Pittsburgh Energy Technol- 
ogy Center, PA (United States). [1992]. DOE Contract 
AC22-88PC88859. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

Reburning (or fuel staged combustion) is a in furnace NO, con- 
trol process that utilizes the reduction powers of hydrocarbons. 
This concept and the term reburning were first proposed by Wendt, 
et al. (1973). However, reburning was not established as a practi- 
cal NO, reducing method until Takahashi, et al. (1983) reported 
greater than 50% reduction of NO in tests at Mitsubishi Heavy In- 
dustries. Reburning comprises three zones in the combustion 
process. The primary zone is the main heat release zone in which 
approximately 80% of the fuel is burned in a fuel lean (SR = 1.1) 
environment. This is followed by a reburning zone where additional 
fuel is added to give an overall fuel rich stoichiometry (ca. SR = 
0.9). Finally additional air is provided in the burnout zone to com- 
plete the combustion process by burning off residual hydrocarbons 
in a fuel lean environment. This study addresses the mechanisms 
of NO reduction in pulverized coal combustion using reburning. 
The interactions between NO and hydrocarbon constituents in the 
fuel, and the fate of fuel nitrogen are the focal points of this re- 
search. Nitrogen oxide reduction and formation mechanisms in 
reburning stage are investigated with a laboratory scale flow reac- 
tor. Feed to the reactor includes simulated flue gas and reburning 
fuels (methane, benzene, hexane, coal, and lignite). This paper 
discusses the implications of nitrogen product distribution as func- 
tions of second stage stoichiometry and reburning fuel type. In 
addition, a unique GC/MS technique established for the systematic 
analysis of flue gas is presented. 9 refs., 8 figs., 2 tabs. 


35636 (CONF-920736-, pp. 241-248) Enhanced NO, 
removal in wet scrubbers using metal chelates — testing at Mi- 
ami Fort pilot plant. Tseng, S. (Dravo Lime Co., Pittsburgh, PA 
(US)); Smith, K.; Lani, B.; Carlson, W.; Berisko, D.; Schultz, C.; 
Bergman, P. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract AC22-90PC90362. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OST]; NTIS. 

Reported in this paper are the results obtained from April to De- 
cember 1991 from the pilot plant located at Cincinnati Gas and 
Electric Company's Miami Fort station near Cincinnati, Ohio. The 
1.5 MW(e) capacity pilot plant scrubbed a slipstream of flue gas 
trom Unit 7, a 530 MW(e) coal-fired electric generating unit. Suc- 
cessfully demonstrated in the tests was a process of simultaneous 
removal of SOs using Thiosorbic (magnesium-enhanced) lime and 
NO, using ferrous-EDTA, a metal chelate. Ferrous-EDTA reacts 
with nitric oxide (NO). Pilot tests of this NO, removal technology 
were conducted in Japan and Germany, but these tests were the 
first at this scale in the US on flue gas from a boiler consuming 
high-sulfur coal. 5 figs. 


35637  (CONF-920736-, pp. 249-256) Biological capture of 
CO, from flue gas. Brown, L.M. (National Renewable Energy 
Lab., Golden, CO (US)). USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1992]. From 8. coal preparation, uti- 
lization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coai preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

One possible way to supply energy for CO2 trapping is by using 
photon energy from the sun. Although man has yet to develop a 
way to chemically fix carbon with low energy requirements and high 
yields, photosynthetic microorganisms routinely fix large amounts of 
carbon dioxide with water by a series of low-temperature reactions 
through photosynthesis (capture of carbon dioxide in biomass). The 
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proposed work is designed to develop options based on this ap- 
proach. Any scheme that involves trapping of carbon dioxide in 
biomass, or through a biomass-related process will result in a need 
to handle very large amounts of material, preferably in some way 
that will provide revenue to offset the costs of trapping carbon diox- 
ide. One approach is to make useful products. Products derived 
from microbial photosynthetic biomass include extraction products 
such as hydrocarbons, fatty acids, glycerol, protein, pigments, and 
polysaccharides; bioconversion products such as alcohols, organic 
acids, and methane; and catalytic conversion products such as 
paraffins, olefins, and aromatics. Alternatively, biomass can be 
burned with coal to produce electricity. Also, a number of chemical 
products could be produced that would fix carbon for extended pe- 
riods, and even mineral products can be formed that fix carbon in 
the long-term geological cycle. 2 figs., 1 tab. 


35638 (CONF-920736-, pp. 257-264) The capture and se- 
questration of power plant CO. Drake, E.M. (Massachusetts 
Inst. of Technology, Cambridge (US)); Herzog, H.J.; Tester, J.W. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Electrical utilities in the US produce about 7% of the world’s CO. 
emissions from energy use. Worldwide, about one-third of all CO 
emissions from fossil-fuel energy sources comes from electric 
power plants. Since power plants have the highest density of CO, 
emissions in terms of mass per area per time, they provide an ap- 
propriate focus as a control target. Assuming that the build-up of 
COz in the atmosphere will have some adverse climatological and 
geohydrological effects, one can mitigate these effects in two ways: 
by counteracting the CO, emitted by the power plants, or by di- 
rectly reducing the COz emissions themselves. To counteract 
power plant CO>2 emissions, natural fixation of biomass is the most 
serious contender. Some geoengineering options, such as fertiliz- 
ing the ocean to increase COz uptake from the atmosphere or 
dusting the upper atmosphere to reduce incident solar radiation, 
have also been suggested (National Academy of Sciences, et al, 
1991). To directly reduce power plant CO2 emissions, improved ef- 
ficiency is the most practical approach for the short-term, while 
switching to alternative energy sources (e.g., solar, wind, geother- 
mal) or nuclear energy will probably be required for the long-term. 
However, power plants have traditionally dealt with adverse air- 
borne emissions, such as NOx, and SOs, through flue gas 
clean-up. In this paper, the authors review the options for COz re- 
duction by flue gas clean-up, followed by the use or disposal of the 
captured CO>. 16 refs., 3 figs., 1 tab. 


35639 (CONF-920736-, pp. 265-272) Initial work on the fun- 
damental mechanisms in flue gas conditioning. Snyder, T.R. 
(Southern Research Inst., Birmingham, AL (US)); Vann Bush, P.; 
Dahlin, R.S. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract AC22-91PC90365. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental control contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The overall goal of this research project is to formulate a model 
describing effects of flue gas conditioning on particulate properties. 
By flue gas conditioning we mean any process by which solids, 
gases, or liquids are added to the combustor and/or the exhaust 
stream to the extent that flue gas and particulate properties may 
be altered. The model will be based on an understanding of how 
ash properties, such as cohesivity and resistivity, are changed by 
conditioning. Flue gas conditioning involves the modification of one 
or more of the parameters that determine the magnitude of forces 
acting on the fly ash particles, and can take place through many 
different methods. Modification of particulate properties can alter 
ash resistivity or ash cohesivity and result in improved control de- 
vice performance. Changes to the flue gas, addition of particulate 
matter such as flue gas desulfurization (FGD) sorbents, or the ad- 
dition of reactive gases or liquids can modify these properties. If 
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we can better understand the mechanisms by which conditioning 
agents and FGD sorbents react with fly ash particles, application of 
appropriate conditioning agents may result in significantly improved 
fine particle collection at lower capital and operating costs. This 
model is intended to serve as a component of the performance 
models of particulate control devices where flue gas conditioning is 
used. 27 refs., 1 tab. 


35640 (CONF-920736-, pp. 273-280) Pulse-jet baghouse 
performance improvement with flue gas conditioning. Miller, 
S.J. (Univ. of North Dakota, Grand Forks (US)); Laudal, D.L. US- 
DOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. DOE Contract FC21-86MC10637. From 8. coal preparation, 
utilization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The objectives of this study was to evaluate the effectiveness of 
flue gas conditioning in reducing tube sheet pressure drop and par- 
ticulate emissions from a pulse-jet fabric filter. Specific goals of the 
work were as follows: (1) evaluate the effectiveness and condition- 
ing with pulse-jet cleaning for three different coals, (2) determine 
the effect of conditioning agent concentrations on baghouse pres- 
sure drop and particulate emissions, (3) evaluate the potential to 
increase air-to-cloth ratio with flue gas conditioning, (4) determine 
the effectiveness of conditioning for two different fabrics, and (5) 
demonstrate the effectiveness of conditioning over multiple clean- 
ing cycles in 100-hour tests. The results and conclusions are 
discussed. 


35641 (CONF-920736-—, pp. 282-289) Ceramic filter for fine 
particulate control (SBIR). Goldsmith, R.L. (CeraMem Corpora- 
tion, Waltham, MA (US)); Abrams, R.F. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1992]. DOE Contract 
FG02-S0ER80897. From 8. coal preparation, utilization, and envi- 
ronmental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 
ronmental control contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The construction of the ceramic filter is based on the use of 
porous honeycomb ceramic monoliths. The superior properties of 
commercially available honeycomb ceramic monolith materials 
make them ideally suited for applications requiring high thermal 
stability, mechanical strength, and corrosion resistance. Technology 
developed for applying thin ceramic membrane coatings to 
honeycomb monoliths to produce crossfiow microfiltration and ultra- 
filtration membrane modules is discussed. The performance of 
these ceramic filters for removing particulates from flue gases is 
described. Future plans for the program are outlined. 


35642 (CONF-920736-, pp. 291-299) Chemical characteriza- 
tion of sample extracts of fly ash particles from a coal-fired 
power plant. Chuang, J.C. (Battelle, Columbus, OH (US)); Sver- 
drup, G.M.; Cooper, J.A. USDOE Pittsburgh Energy Technology 
Center, PA (United States). [1992]. From 8. coal preparation, uti- 
lization, and environmental control conference; Pittsburgh, PA 
(United States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The chemical nature of fly ash emissions from coal-fired power 
plants is believed to change dramatically in the first few minutes af- 
ter emission into the atmosphere. During this time period, the 
plume disperses rapidly, its temperature is quenched, and 
semivolatile organic compounds (SVOC) can accumulate on the 
surface of fly ash particles. Therefore, the chemical characteristics 
of the plume particles are different from particles in the hot flue 
gases inside the stack. Considerable chemical data had been 
obtained in fly ash from inside the power plants (e.g. stack or elec- 
trostatic precipitator hoppers); such data on plume samples were 
fragmentary and the uncertainty in the data was high. These data 
suggested that plume particles may contain more adsorbed com- 
pounds than particles from inside the plant. The use of a dilution 
source sampler to simulate plume processes and collect particles 
that could serve as surrogates for plume particles and to compare 
the chemical characteristics between the plume samples and 
diluted-stack samples was studied. This work was conducted in 
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combination with traditional stack sampling and plume sampling as 
part of EPRI's Biologic Effects of Plume Fly Ash (BEPFA) program. 
Fly ash particles (<10 ym) in the near-stack plume and in the 
stack of a coal-fired power plant were collected. Plume particulate 
matter was collected using a high-volume sampler that had been 
mated to a helicopter. Stack samples were collected under diluted, 
cooled conditions using a dilution sampler. This paper discusses 
the cleanup methods, the distribution of extractable mass, the 
analytical methods for analyses of PAH and nitro-PAH, and the rec- 
ommendation for the sampling procedure for the current DOE air 
toxics program to minimize sampling artifacts. 5 refs., 5 tabs. 


35643 (CONF-920736-, pp. 300-308) Recent advances in 
sampling and analysis coal-fired power plant emissions for air 
toxic compounds. Cooper, J.A. USDOE Pittsburgh Energy 
Technology Center, PA (United States). [1992]. From 8. coal prepa- 
ration, utilization, and environmental control conference; Pittsburgh, 
PA (United States); 26-31 Jul 1992. In Eighth annual coal prepara- 
tion, utilization, and environmental control contractors conference: 
Proceedings. 682p. Order Number DE92041184. Source: OSTI; 
NTIS. 

The new Clean Air Act amendments (CAAAs) require the evalua- 
tion of potential health effects due to emission of hazardous air 
pollutants (HAPs) from coal-fired power plant (CFPPs). The 
amendments also specifically require evaluation of mercury (Hg) 
emissions from CFPP. Although the CAAAs specify these mea- 
surements be made, standard reference methods for testing all of 
the HAP emissions from CFPPs are not available and some of the 
methods currently being used have not been validated. Previous 
studies have shown fly ash from coal combustion may be a poten- 
tial source of HAPs. Samples for these previous studies, however, 
were collected using conventional methods which do not allow for 
the normal dilution and cooling that takes place in a plume. Or- 
ganic compounds, for example, are typically in the vapor phase at 
stack temperatures and with conventional methods are collected 
separately from the particles by condensation and adsorption traps. 
There is evidence, however, that some polycyclic aromatic 
hydrocarbons (PAHs) can undergo chemical reactions and/or rear- 
rangements when adsorbed on coal fly ash particles. As a resut, 
samples collected with conventional methods may not be represen- 
tative of CFPP emissions as they exist in the ambient environment. 
In addition, there are over a dozen different sampling and analysis 
methods required to measure HAPs from CFPPs each requiring 
separate probes and sampling teams. Emission measurements of 
hazardous air pollutants requires an optimization of sampling and 
analysis methods. Recent advances in emissions measurements 
have resulted in major strides towards this optimization process. 
Two recent advances include the development of a plume simulat- 
ing dilution sampling system using zero background dilutant for 
simultaneous measurement of the complete set of hazardous air 
pollutants and a new hazardous element sampling train. 4 figs., 1 
tab. 


35644 (CONF-920736-—, pp. 309-315) Development of a flue 
gas desulfurization process using a novel regenerative HBr 
system. Kosek, J.A. (Giner, Inc., Waltham, MA (US)); Cropley, 
C.C.; Torkelson, J. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1992]. From 8. coal preparation, utilization, and 
environmental control conference; Pittsburgh, PA (United States); 
26-31 Jul 1992. In Eighth annual coal preparation, utilization, and 
environmental contro! contractors conference: Proceedings. 682p. 
Order Number DE92041184. Source: OSTI; NTIS. 

The overall objective of this program is to improve the efficiency 
of the Ispra Mark 13A process for SOz removal from flue gas 
through the use of an advanced HBr electrolyzer. A major goal of 
the program is to lower the required voltage for each cell in the 
electrolyzer by 0.6-0.7 V at 200 mA/cm?, reducing the electrolyzer 
input energy requirements by 40-50%. The approach taken to 
achieve this goal was to replace the undivided HBr electrolysis cell 
used in the Ispra Mark 13A process electrolyzer with a proton ex- 
change membrane (PEM) HBr electrolysis cell using an advanced 
design concept (ADC). 1 ref., 4 figs., 2 tabs. 


35645 (CONF-920736-, pp. 316-323) A novel carbon-based 
process for flue gas cleanup. Gangawal, S.K. (Research Triangle 
Inst., Research Triangle Park, NC (US)); Silveston, P.L. USDOE 





Pittsburgh Energy Technology Center, PA (United States). [1992]. 
DOE Contract AC22-91PC91345. From 8. coal preparation, utiliza- 
tion, and environmental control conference; Pittsburgh, PA (United 
States); 26-31 Jul 1992. In Eighth annual coal preparation, 
utilization, and environmental control contractors conference: Pro- 
ceedings. 682p. Order Number DE92041184. Source: OSTI; NTIS. 

The objective of this project is to demonstrate the preliminary 
technical and economic feasibility of a low temperature process for 
removal of at least 95% SO, and at least 75% NO, from coal com- 
bustion flue gas. The process is based on the demonstrated ability 
of activated carbons to catalyze SO. oxidation and NO, reduction 
below 150°C. 7 figs., 4 tabs. 


35646 (CONF-920736-, pp. 324-331) High removal wet 
scrubbing of SO, and NO, using electrodialysis and chemical 
reduction for regeneration. Walker, R.J. (Pittsburgh Energy Tech- 
nology Center, PA (US)); Garr-Peters, J.M., Perry, M.B. USDOE 
Pittsburgh Energy Technology Center, PA (United States). [1992]. 
From 8. coal preparation, utilization, and environmental control 
conference; Pittsburgh, PA (United States); 26-31 Jul 1992. In 
Eighth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Most present-day commercial-scale flue gas cleanup systems re- 
quire separate processes to remove sulfur dioxide and nitrogen 
oxides and may generate wastes that present disposal problems. 
The proposed process employs wet scrubbing and electrodialysis 
techniques to simultaneously remove SO2 and NO, from flue gas 
and produce a nonhazardous waste. This technology is applicable 
to either new power plants or in retrofitting older plants. The flue 
gas enters a scrubber, where gas/liquid countercurrent contacting 
takes place. The cleaned flue gas is then injected into the center of 
the cooling tower (used to cool the condenser water from the power 
plant) to increase the momentum and buoyancy of the plume. The 
spent absorbent enters a regeneration loop that consists of a re- 
ducing reactor, an electrodialysis unit, product loop, makeup tank, 
and reintroduction into the scrubber. The absorbent uses ferrous 
ethylenediaminetetraacetate [Fe(Il)-EDTA®—] to absorb NO and a 
HSO3~/SO3?- buffer to facilitate SO. removal. The main product 
is gypsum (CaSO4-2H20), which may be used as a substitute for 
the natural mineral Previous work at PETC has considered the pro- 
duction of (NH4)2SO4, NaoSO,4, and H2SO,4, the use of other 
chelating agents for fixing NO, the use of a HSO3—/SO3?- buffer 
as a reducing agent for the Fe(Ill), efficiency of various anionic se- 
lective membranes for electrodialysis, and the optimum absorbent 
system. The process sulfur chemistry is related to the dual-alkali 
process, and the NO, chemistry resembles the Asahi process, 
Southern California Edison process, the Dow process, the Argonox 
process, and the Sada process. 18 refs., 4 figs., 3 tabs. 


35647 (CONF-920736-, pp. 351-358) Integrated dry simulta- 
neous SO./NO, control process. Helfritch, D.J.; Bortz, SJ.; 
Beittel, R. USDOE Pittsburgh Energy Technology Center, PA 
(United States). [1992]. DOE Contract AC22-88PC88890. From 8. 
coal preparation, utilization, and environmental control conference; 
Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth annual 
coal preparation, utilization, and environmental contro! contractors 
conference: Proceedings. 682p. Order Number DE92041184. 
Source: OSTI; NTIS. 

The dry sorbent injection process for SOz and NO, removal from 
coal-fired boiler flue gas consists of the use of low NO, burner 
technology for primary NO, reduction, injection of hydrated lime at 
economizer temperatures for primary capture of SO, and injection 
of sodium bicarbonate at the air heater exit for additional SO. and 
NO, removal. This concept has been separately tested at the .25 
and 50 MM Btwhour scales, utilizing test systems that duplicate 
the flue gas time-temperature profile found in full scale boiler 
systems. The results of these tests, including the effects of the sor- 
bent injection on particle control devices, are described in this 
paper. 3 refs., 6 figs., 1 tab. 


35648 (CONF-920736—, pp. 360-367) Advances in scrubber 
chemistry. Chang, S.G. (Lawrence Berkeley Lab., CA (US)); Little- 
john, D.; Pham, E. USDOE Pittsburgh Energy Technology Center, 
PA (United States). [1992]. DOE Contract ACO3-76SF00098. From 
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8. coal preparation, utilization, and environmental control confer- 
ence; Pittsburgh, PA (United States); 26-31 Jul 1992. In Eighth 
annual coal preparation, utilization, and environmental contro! con- 
tractors conference: Proceedings 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

The objective of this project is to investigate the fundamental 
chemistry of wet flue gas cleanup systems in order to devise a 
scheme such that SO2 and NO, can be simultaneously removed 
by a wet system in the most efficient and cost-effective manner. 
Most of NO, in flue gas is NO, which is hardly soluble in scrubbing 
liquors. To get around this problem, the authors have been study- 
ing two different approaches. One approach involves the oxidation 
of NO to the more soluble NO2, which subsequently reacts with 
SOz to produce various nitrogen-sulfur compounds in scrubbing 
liquors. In this approach, the goal is to develop cost-effective meth- 
ods for the oxidation of NO and for the treatment of nitrogen-sulfur 
compounds. Another approach involves the addition of a ferrous 
chelate in scrubbing liquors to absorb NO. In this latter approach, 
the goal is to develop a ferrous chelate that possesses the follow- 
ing properties: (1) rapid binding of NO, (2) a large NO binding 
capacity, (3) ferrous ions that are stable toward oxidation by Oo, 
(4) cost-effective disposal of absorbed NO, and (5) cost-effective 
regeneration of ferrous chelates. In addition to the conventional 
wet limestone/lime scrubber systems, the metal chelate additives 
may be used in conjunction with a wet SOz-regenerable system 
such as Tung, Cansolv, and Dow's amine processes to achieve a 
combined control of SO2 and NO, emissions. The objective also 
includes the development of a catalyst for direct reduction of SO. 
to elemental sulfur. 2 figs. 


35649 (CONF-920736—, pp. 619-626) Development of the In- 
tegrated Environmental Control Model. Rubin, E.S. (Carnegie 
Melion Univ., Pittsburgh, PA (US)); Frey, H.C.; Berkenpas, M.B. 
USDOE Pittsburgh Energy Technology Center, PA (United States). 
[1992]. From 8. coal preparation, utilization, and environmental 
control conference; Pittsburgh, PA (United States); 26-31 Jul 1992. 
In Eighth annual coal preparation, utilization, and environmental 
control contractors conference: Proceedings. 682p. Order Number 
DE92041184. Source: OSTI; NTIS. 

Over the past two decades, environmental regulations have 
transformed the design of new coal-fired power plants. Require- 
ments for the control of air pollutants, water pollutants and solid 
wastes have added considerably to plant complexity, while spurring 
the development of new, more innovative technology for the re- 
moval of pollutants before, during and after combustion. The 
availability of a larger number of options for meeting emission re- 
duction requirements also has increased the need for systematic 
methods of evaluating and comparing process alternatives. In par- 
ticular, there is now an increased need to assess the cost and 
performance of alternative power plant designs involving both con- 
ventional and advanced technologies. This paper describes an 
analytical model developed for the US Department of Energy's 
Pittsburgh Energy Technology Center (DOE/PETC) under Contract 
Numbers DE-FG22-83PC60271 and DE-AC22-87PC79864. Model 
development work will continue under Contract No. DE-AC22- 
91PC91346. The model quantifies the performance and cost of 
power plant designs that involve user-specified combinations of 
precombustion, combustion, and post-combustion methods of envi- 
ronmental! control. A unique feature of the Integrated Environmental 
Control Model (IECM) is the ability to characterize uncertainty in 
probabilistic terms, in contrast to conventional deterministic analy- 
sis. This capability offers special advantages in comparing 
advanced technologies at an early stage of development with con- 
ventional systems where uncertainties are smaller. This paper 
reviews the current status of model development and presents an 
illustrative example of its use. Plans for further model development 
also are summarized. 8 refs., 3 figs., 3 tabs. 


35650 (DOE/FTR-93017801) Krakow Clean Fossil Fuel and 
Energy Efficiency Project Planning Committee visit to Poland: 
Foreign trip report, May 17-14, 1991. Gyorke, D.; Blinn, M. US- 
DOE Morgantown Energy Technology Center, WV (United States). 
1991. 43p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93017801. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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A DOE team including Douglas Gyorke (DOE/PETC; FTS 723- 
6173) and Morton Blinn (BRSC; FTS 723-4716) visited Poland on 
May 17-24, 1991, to assist the Biuro Rozwoju Krakowa (BRK) in 
the planning for and preparation of a proposal to conduct the five 
pilot projects included in the Krakow Clean Fossil Fuel and Energy 
Efficiency Project. On April 23, 1991, the US/Poland Bilateral 
Steering Committee (BSC) for the project had identified BRK as 
the potential prime contractor to conduct the five pilot projects. At 
that time, BSC requested that DOE arrange a team to assist BRK 
in preparation of its proposal. The project will address approxi- 
mately 3000 small boilers and 200,000 home heating stoves in 
Krakow which have been identified as being significant sources of 
atmospheric pollution. The five pilot projects will involve this com- 
bustion equipment or conservation activities affecting its use to 
demonstrate various approaches to pollution reduction. If the pro- 
jects demonstrate commercial viability relative to a free market in 
Poland, they will lead to the formation of various Polish/American 
joint ventures to supply equipment, fuels, or conservation mea- 
sures that reduce gaseous and particulate emissions in the Krakow 
area. Project 1 is to be managed by DOE/Conservation, and Pro- 
jects 2 through 5 are to be managed by DOE/Fossil Energy at 
PETC. The DOE team whose progress is the subject of this report 
was assembled to assist BRK in preparation of a proposal for four 
pilot projects, Projects 2 through 5. 


35651 (DOE/MC/24257-3437) Integrated low emissions 
cleanup system for direct coal fueled turbines (moving bed, 
fluid bed contactor/ceramic filter): Twenty-third quarterly sta- 
tus report, April-June 1993. Newby, R.A; Alvin, M.A; 
Bachovchin, D.M.; Yang, W.C.; Smeltzer, E.E.; Lippert, T.E. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. 19 Jul 1993. 40p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-87MC24257. 
Order Number DE93040681. Source: OSTI; NTIS; GPO Dep. 

The United States Department of Energy, Morgantown Energy 
Research Center (DOE/METC), is sponsoring the development of 
direct coal-fired turbine power plants as part of their Heat Engines 
program. A major technical challenge remaining for the develop- 
ment of the direct coal-fired turbine is high-temperature combustion 
gas cleaning to meet environmental standards for sulfur oxides and 
particulate emissions, as well as to provide acceptable turbine life. 
The Westinghouse Electric Corporation, Science & Technology 
Center, is evaluating two Integrated Low Emissions Cleanup (ILEC) 
concepts that have been configured to meet this technical chal- 
lenge: A baseline ceramic barrier filter ILEC concept, and a 
fluidized bed ILEC concept. These ILEC concepts simultaneously 
control sulfur, particulate, and alkali contaminants in the high- 
pressure combustion gases at turbine inlet temperatures up to 
2300°F. This document reports the status of a program in the 
nineteenth quarter to develop this ILEC technology for direct coal- 
fired turbine power plants. 


35652 (DOE/MC/25140-3433) Power Systems Development 
Facility: Quarterly technical progress report, January 1—-March 
31, 1993. Southern Co. Services, Inc., Birmingham, AL (United 
States). [1993]. 45p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FC21-90MC25140. Order Number 
DE94000459. Source: OSTI; NTIS; GPO Dep. 

The conceptual design of the facility was extended to include a 
within scope, phased expansion of the existing Hot Gas Cleanup 
Test Facility Cooperative Agreement to also address systems inte- 
gration issues of hot particulate removal in advanced coal-based 
power generation systems. This expansion included the considera- 
tion of the following modules at the test facility in addition to the 
existing Transport Reactor gas source and Hot Gas Cleanup Units: 
1. Carbonizer/Pressurized Circulating Fluidized Bed Gas Source. 2. 
Hot Gas Cleanup Units to mate to all gas streams. 3. Combustion 
Gas Turbine. 4. Fuel Cell and associated gas treatment. This ex- 
pansion to the Hot Gas Cleanup Test Facility is herein referred to 
as the Power Systems Development Facility (PSDF). The major 
emphasis during this reporting period was continuing the detailed 
design of the facility, finalizing the selection for the Carbonizer/ 
Transport and the circulating pressurized fluidized-bed combustor 
(CPFBC) particulate control devices (PCDs), drafting the air permit 
for the facility and continue the installation of the transport reactor 
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development unit (TRDU). The detailed design of the PSDF contin- 
ued to refine interface points to streamline the design of the facility. 


35653 (DOE/MC/26042-3449) Material characterization of 
the clay bonded silicon carbide candle filters and ash forma- 
tions in the W-APF system after 500 hours of hot gas filtration 
at AEP: Appendix to Advanced Particle Filter: Technical 
progress report No. 11, January-March 1993. Alvin, M.A. West- 
inghouse Electric Corp., Pittsburgh, PA (United States). Science 
and Technology Center. 5 Apr 1993. 286p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC21-89MC26042. 
Order Number DE94000450. Source: OSTI; NTIS; GPO Dep. 

(1) After 500 hours of operation in the pressurized fluidized-bed 
combustion gas environment, the fibrous outer membrane along 
the clay bonded silicon carbide Schumacher Dia Schumalith can- 
dies remained intact. The fibrous outer membrane did not permit 
penetration of fines through the filter wall. (2) An approximate 10- 
15% loss of material strength occurred within the intact candle clay 
bonded silicon carbide matrix after 500 hours of exposure to the 
PFBC gas environment. A relatively uniform strength change re- 
sulted within the intact candles throughout the vessel (i.e., top to 
bottom plenums), as well as within the various cluster ring posi- 
tions (i.e., outer versus inner ring candle filters). A somewhat 
higher loss of material strength, i.e., 25% was detected in fractured 
candle segments removed from the W-APF ash hopper. (3) Sulfur 
which is present in the pressurized fluidized-bed combustion gas 
system induced phase changes along the surface of the binder 
which coats the silicon carbide grains in the Schumacher Dia 
Schumalith candle filter matrix. 


35654 (DOE/MC/26288-3453) Sonic Enhanced Ash Ag- 
glomeration and Sulfur Capture: Technical progress report, 
October 1992-December 1992. Manufacturing and Technology 
Conversion International, Inc., Columbia, MD (United States). 
[1992]. 34p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC21-89MC26288. Order Number 
DE94000428. Source: OSTI; NTIS; GPO Dep. 

A major concern with the utilization of coal in directly fired gas 
turbines is the control of particulate emissions and reduction of sul- 
fur dioxide, and alkali vapor from combustion of coal, upstream of 
the gas turbine. Much research and development has been spon- 
sored on methods for particulate emissions control and the direct 
injection of calcium-based sorbents to reduce SO2 emission levels. 
The results of this research and development indicate that both 
acoustic agglomeration of particulates and direct injection of sor- 
bents have the potential to become a significant emissions control 
strategy. The Sonic Enhanced Ash Agglomeration and Sulfur Cap- 
ture program focuses upon the application of an MTCI proprietary 
invention (invention Disclosure filed) for simultaneously enhancing 
sulfur capture and particulate agglomeration of the combustor efflu- 
ent. This application can be adapted as either a “hot flue gas 
cleanup” subsystem for the current concepts for combustor islands 
or as an alternative primary pulse combustor island in which slag- 
ging, sulfur capture, particulate agglomeration and control, and 
alkali gettering as well as NO, control processes become an inte- 
gral part of the pulse combustion process. 


35655 (DOE/PC/88932-T14) Plasma assisted NO, reduction 
in existing coal combustors: Final report. Yao, S.C.; Russell, T. 
Carnegie-Mellon Univ., Pittsburgh, PA (United States). Dept. of Me- 
chanical Engineering. 1991. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-88PC88932. 
Order Number DE93040580. Source: OSTI; NTIS; GPO Dep. 

The feasibility of NO, reduction using plasma injection has been 
investigated. Both numerical and experimental methods were used 
in the development of this new NO,reduction technique. The nu- 
merical analysis was used to investigate various flow mechanisms 
in order to provide fundamental support in the development of this 
new NO, control technique. The calculations using this approach 
can give the information of the particle trajectories and distributions 
which are important for the design of the in-flame plasma injection 
configuration. The group model also established the necessary 
ground for further complete modeling of the whole process includ- 
ing the chemical kinetics. Numerical calculations were also 
performed for a turbulent gas flow field with variable properties. 
The results provided fundamental understanding of mixing effects 





encountered in the experiments at Pittsburgh Energy and Technol- 
ogy Center. A small scale experiment facility was designed and 
constructed at the heterogeneous combustion laboratory at 
Carnegie Mellon University. A series of tests were conducted in 
this setup to investigate the potential of the ammonia plasma injec- 
tion for NO, reduction and parametric effects of this process. The 
experimental results are very promising. About 86% NO, reduction 
was achieved using ammonia radicals produced by argon plasma 
within the present test range. The total percentage of NO, reduc- 
tion increases when ammonia flowrate, argon flow rate and initial 
NO concentration increase and when plasma power and the 
amount of excess air in the combustor decrease. A combined 
transport and reaction model was postulated for understanding the 
mechanism of NO, reduction using the plasma injection. 


35656 (DOE/PC/90292-T11) Alternative formulations of re- 
generable flue gas cleanup catalysts: Progress report, March 
1, 1993—May 31, 1993. Mitchell, M.B.: White, M.G. Clark Atlanta 
Univ., GA (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG22-90PC90292. 
Order Number DE93041264. Source: OSTI; NTIS; GPO Dep. 

We have begun preparing a new series of promoted aluminas 
with the aim of characterizing their structure and activity towards 
SOz adsorption. We have prepared aluminas impregnated with 
copper acetylacetonate, calcium acetylacetonate, and sodium 
methoxide. The acetylacetonate precursors were chosen because 
they are both bis complexes and should give results similar to 
those which we have observed for magnesium acetylacetonate on 
alumina, that is a predictable increase in SO adsorption as a 
function of metal loading. Also, copper oxide on alumina is a well- 
known flue gas cleanup catalyst and the properties of this material 
prepared using our impregnation techniques should be illuminating. 
Sodium methoxide was chosen as a precursor for sodium impreg- 
nated alumina because the sodium acetylacetonate is more ionic 
than lithium acetylacetonate. In earlier reports we have shown that 
the ionic nature of the lithium acetylacetonate precursor gives rise 
to sorbents which yield adsorption results which are difficult to ra- 
tionalize with a well-dispersed lithium sorbent. It was our feeling 
that trying to effect an exchange reaction between surface hydroxyl 
groups and the sodium methoxide, yielding a surface Na-O-Al and 
methanol, would have a greater chance for creating a welldis- 
persed sodium layer on the surface than would using a sodium 
methoxide precursor. 


35657 (DOE/PC/90365-T11) Fundamental mechanisms in 
flue gas conditioning: Quarterly report, April 1993—June 1993. 
Snyder, T.R. Southern Research Inst., Birmingham, AL (United 
States). 13 Jul 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC22-91PC90365. (SRI-ENV-93- 
598-7375-Q8). Order Number DE93041247. Source: OSTI; NTIS; 
GPO Dep. 

The experiments we have been performing are primarily de- 
signed to define the extent to which water affects key properties of 
ashes, powders, and mixtures of sorbents and ashes. We have in- 
cluded selected data from prior quarterly reports in this report for 
the sake of completeness, and for comparisons with newly- 
acquired data. In several places in this report samples are referred 
to by their identification (SID) numbers. Table | provides a brief de- 
scription of all the samples we have used in this project along with 
their SID numbers. As suggested by our literature review, our data 
indicate that water adsorption depends on particle morphology and 
surface chemistry. Our recent laboratory efforts were primarily di- 
rected toward the determination of the effects of adsorbed water on 
the tensile and cohesive strengths of powders, the development of 
apparatus for SO, and organosiloxane conditioning, and the condi- 
tioning of powders and ashes with organosiloxane. 


35658 (DOE/PC/91338-T4) High SO. removal efficiency 
testing: Technical progress report, [1 April-30 June 1993]. 
Blythe, G. Radian Corp., Austin, TX (United States). 15 Jul 1993. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC22-92PC91338. Order Number DE93041246. Source: 
OSTI; NTIS; GPO Dep. 

On the base program, testing was completed at the Tampa Elec- 
tric Big Bend Station in November, 1992. The upgrade option 
tested was DBA additive. Project efforts primarily consisted of 
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project management activities and reporting. Review comments 
were received for the draft Technical Note that was submitted last 
quarter. A paper was prepared summarizing results from this site 
for presentation at the 1993 SQ Control Symposium which is 
planned for August. For Option 1, at the Hoosier Energy Merom 
Station, results from another program co-funded by the Electric 
Power Research Institute (EPRI) and the National Rural Electric 
Cooperative Association are being combined with results from 
DOE-funded testing. Three upgrade options have been tested: 
DBA additive, sodium formate additive, and high pH set point oper- 
ation. All testing was completed by November, 1992. Project efforts 
during the current quarter were primarily in data reduction and re- 
porting. The draft Technical Note for the Merom site was submitted 
in early April, and review comments were received in late May and 
early June. Option 2 involves testing at the Southwestern Electric 
Power Company Pirkey Station. For this option, baseline testing 
was conducted in February. The upgrade option scheduled to be 
tested at this site was sodium formate additive. However, based on 
interim results from other sites and feedback from the Technology 
Working Group for this project, it was decided to test both sodium 
formate and DBA additive at Pirkey. Parametric testing with DBA 
additive was conducted in March, and parametric testing with 
sodium formate was conducted in April. Based on the initial results 
from the parametric test series, DBA appeared to be the more at- 
tractive upgrade option for this site. Consequently, a DBA additive 
consumption test was conducted in May. Option 3 and 4 are dis- 
cussed briefly. 


35659 (LUTMDN-TMMV-5005-1-138) Numerical determina- 
tion of the interaction between a sphere and a particle carried 
by a fluid. Wennerstroem, B. (Lund Univ. (Sweden). Dept. of Pro- 
duction and Materials Engineering). Lund Univ. (Sweden). Dept. of 
Production and Materials Engineering. May 1992. 136p. Order 
Number DE94702204. Source: OSTI; NTIS. 

An industrial scrubber is used to remove particles (smoke) by 
spraying water droplets into the exhaust gas stream. The droplets 
act as collectors for the smoke particles. The efficiency of the pro- 
cess is a function of the particle size, the flow velocity, and the 
electrostatic charges. This paper describes a numerical method by 
which the paths of particles around a collector is calculated numer- 
ically for any flow velocity. Starting from known solutions of 
Navier-Stoke’s equation at discrete points, an interpolating surface 
based on bicubic patch elements is used in order to control the 
boundary conditions. The numerical stability of the adaptive itera- 
tion has been improved by a modification of the Runge-Kutta 
acceptance level. Comparisons to results known from the literature 
show very good agreement for as well Stoke’s flow (Re=1) as for 
potential flow (Re=100). If the collectors and the particles are given 
opposite electrostatic charges the collector efficiency will improve. 
This effect is more pronounced the smaller the particle sizes are. 
(7 refs., 36 figs.) 
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35660 (NEI-DK-1301) Electricity companies’ extraordinary 
activities. Konkurrenceraadet, Copenhagen (Denmark). Elprisud- 
valget. 1992. 82p. (In Danish). Order Number DE94702024. 
Source: OSTI; NTIS. 

Fejlagtigt ISBN-nr.: ISBN 87-88149-737. 

An investigation of the extent of activities related to thermal elec- 
tric power stations, which did not have any direct connection to the 
production, distribution and transmission of electricity, was carried 
out. The aim was to discover the economic consequences of these 
activities and to define the boundaries dividing them between those 
that were directly connected to the main activity of the power 
plants and those that were not. It was found that costs amounted 
to 400 million Danish kroner (3% of total costs), and that street 
lighting was the most expensive and involved large investments. 
Total losses were balanced by total gains. Seen from a socio- 
economical standpoint most of these extraordinary activities were 
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judged to be reasonable (such as using waste water to heat green- 
houses or consultancy services). The Danish law on electricity 
supply allows activities in addition to producing the supply of elec- 
tricity, but costs may not be included in electricity prices unless 
they are closely connected with the production and supply of elec- 
tric power. The risk of monetary losses must also be taken into 
account. In the case of grey zone activities there must be a tight 
boundary so that they do not influence the setting of electricity 
prices. Some activities give rise to problems of competition with 
private firms such as installators. A number of these firms have 
complained of unfair conditions of competition. Danish legislation 
will probably soon determine the conditions which must be involved 
in judgements of which extraordinary activities may be allowed to 
have effects on electricity pricing. (AB) 
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Refer also to citation(s) 35892, 35894, 36005, 36010, 36012, 
36128, 36613, 37324, 37325 


35661 (IAEA-TECDOC~716, pp. 7-12) Summary of the co- 
ordinated research programme (phase 2). International Atomic 
Energy Agency, Vienna (Austria). Aug 1993. In Decontamination 
and decommissioning of nuclear facilities: Results of a co- 
ordinated research programme, phase 2: 1989-1993. 205p. Order 
Number DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

The second phase of the coordinated research programme(CRP) 
was carried out in line with the recommendations of the first phase 
to include topics related to many aspects of decontamination and 
decommissioning, such as chemical and electrochemical de- 
contamination, dismantling techniques and decommissioning 
strategies. 5 refs, 1 tab. 


35662 (IAEA-TECDOC-716, pp. 135-142) Study on the 
cyclic voltammetric behaviour of V(Ill) and V(Il) in the LOMI 
decontamination system. Won, H.J. (Korea Atomic Energy Re- 
search Inst., Daeduk (Korea, Republic of)); Jung, C.H.; Park, S.Y.; 
Shim, J.B.; Oh, W.Z. International Atomic Energy Agency, Vienna 
(Austria). Aug 1993. In Decontamination and decommissioning of 
nuclear facilities: Results of a co-ordinated research programme, 
phase 2: 1989-1993. 205p. Order Number DE94603246. Source: 
OSTI; NTIS (US Sales Only); INIS. 

A fundamental study was conducted to analyze the mechanism 
of decontamination, as a part of the efforts to develop regenerative 
LOMI decontamination process. Most of the chemical reactions be- 
tween picolinate and metal ions such as V, Fe, Ni and Co in the 
LOMI decontamination system have been known fast chelation re- 
actions so that the chemical reactions can be represented with 
thermodynamic equilibrium. The chemical species in the LOMI de- 
contamination system above pH 5 has not been well investigated. 
Reduction mechanism of the V(IIl) - picolinic acid system based on 
the results obtained from cyclic voltammetry with various scan 
rates was investigated. (author). 7 refs, 5 figs. 


35663 (IAEA-TECDOC—716, pp. 157-167) Decontamination 
for the decommissioning of nuclear power plants. Blazek, J. 
(Nuclear Power Plant Research Inst., Trnava (Slovakia)); Majersky, 
D.; Solcanyi, M. International Atomic Energy Agency, Vienna (Aus- 
tria). Aug 1993. In Decontamination and decommissioning of 
nuclear facilities: Results of a co-ordinated research programme, 
phase 2: 1989-1993. 205p. Order Number DE94603246. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Decontamination during decommissioning of nuclear facility is 
used to minimize radiation exposure of personnel and public, to 
recover of metals and to reduction of radwaste amount to be dis- 
posed of. For obtaining of maximal benefits decontamination 
processes should be optimized. Results and activities related to 
development and optimization of the chemical and electrochemical 
decontamination of metals from NPP A-1 are summarized in the 
paper. (author). 4 refs, 1 fig., 5 tabs. 


35664 (IAEA-TECDOC~716, pp. 185-192) PWR oxide char- 
acterisation/surface Finish improvement and development of 
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decontamination processes for gas and water cooled reactors. 
Pick, M.E. (Nuclear Electric pic, Berkeley (United Kingdom). Berke- 
ley Technology Centre). International Atomic Energy Agency, 
Vienna (Austria). Aug 1993. In Decontamination and decommis- 
sioning of nuclear facilities: Results of a co-ordinated research 
programme, phase 2: 1989-1993. 205p. Order Number 
DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

Status of nuclear power and decontamination studies in the UK 
is described. It is reported that laboratory scale decontamination 
tests were carried out on contaminated Magnox boiler fin speci- 
mens using formic acid alone and in combination with 
formaldehyde. With a 1.5% solution of formic acid alone at 23 deg. 
C, decontamination was 90% complete after 48 hours, further de- 
contamination to give an overall DF of 17 took place when the 
temperature was raised to 50 deg. C. Tests were also carried out 
with Windscale AGR specimens in 5% formic acid and 60 deg. C. 
On sections of the superheater, DFs of > 100 were achieved for 
the dominant ®°C and '4Cs/9’Cs isotopes. The reagent was, 
however, less effective on steels with a higher chromium content 
such as the Refrasil insulation package. Experimental work by Nu- 
clear Electric on water reactor decontamination techniques was 
actually ceased. A number of techniques for improvement of sur- 
face finish are being studied, including electropolishing, mechanical 
polishing, pre-oxidation and application of surface coatings. 
Experiments have confirmed that electropolished surfaces show ra- 
dioactivity uptake a factor of four to five lower than on mechanical 
ground or machined surfaces 9 refs, 1 tab. 


35665 (INIS-mf-13571) Training for operators and plant 
management. Laverge, J. (Electricite de France (EDF), Paris la 
Defense (France). Nuclear and Fossil Generation Div.); Moroni, 
J.M. Jan 1992. 67p. (CONF-9201161—: Training course on man- 
agement and analysis of severe accidents, Budapest (Hungary), 
13-24 Jan 1992). Order Number DE94601233. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

For many years, EDF has been making a lot of efforts to de- 
velop and to provide appropriate training to each of the different 
categories of personnel who participate in nuclear power plants 
operation and maintenance. With regard to training related to inci- 
dents and accidents management, if is important, among others, to 
make the difference between training of personnel on shift (plant 
operating teams and safety engineers) and training of personnel 
who makes up the emergency response teams that would be 
called upon in the event of a nuclear accident. Because of different 
origins, different backgrounds and especially different functions if 
an accident occurs on a unit, these two populations need com- 
pletely different trainings. The training that EDF provides to these 
two categories of personnel is presented separately in the following 
pages. In both cases, links between functions to be sustained and 
characteristics of the training are tried to be shown. In conclusion, 
general perspectives on training evolution in EDF are given. 8 refs. 


35666 (INIS-mf—13580) French containment filtering and 
venting system: Presentation, associated research and devel- 
opment. Guieu, S. (Electricite de France (EDF), 69 - Villeurbanne 
(France)); Berlin, M. Jan 1992. 19p. (CONF-9201161-: Training 
course on management and analysis of severe accidents, Bu- 
dapest (Hungary), 13-24 Jan 1992). Order Number DE94601234. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hurv/9/013). 

Although the probability of a sever accident with core melt is ex- 
tremely low, it was decided ultimate measures at French PWRs to 
avoid or limit the consequences of this type of accident. In 
particular, the studies have shown that in some scenarios, the con- 
tainment pressure could increase slowly due to water steam 
production, and to gas production during the interaction between 
the melted core and the raft concrete. Eventually, that pressure in- 
crease could lead to a loss of containment integrity and a high 
activity release. Therefore, a procedure called "U5", associated to 
a containment filtering and venting system, has been implemented. 
The required objectives are: first and mainly to limit the contain- 
ment pressure increase by allowing planned releases, thus keeping 





containment integrity and leaktightness, second to reduce the as- 
sociated radioactive release, by means of a coarse and simple 
filter, to a level leading to radiological consequences compatible 
with Emergency Plan (a purification coefficient of at least 10 for 
aerosols). The filter medium which was agreed for this programme 
is sand. The paper presents the design requirements, the descrip- 
tion, the operation and the implementation of the system. 2 refs, 14 
figs, 2 tabs. 
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Refer also to citation(s) 35737, 35738, 35741, 35744, 35745, 
35746, 35749, 35750, 35756, 35757, 35761, 35764, 35766, 35767, 
35768, 35772, 35773, 35777, 35778, 35780, 35781, 35785, 35798, 
35799, 35814, 35817, 35846, 35888, 35920, 35921, 35981, 36000, 
36004, 36009, 36019, 36020, 36024, 36026 


35667 (CEA-CONF—11389) In vessel core melt progression 
phenomena. Courtaud, M. (CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Thermohydraulique et de Physique); Reocreux, 
M.; Hofmann, P.; Jacobs, H. CEA Centre d’Etudes de Grenoble, 
38 (France). Dept. de Thermohydraulique et de Physique. 1993. 
13p. (CONF-9304208-: Conference ENS TOPNUX’93, La Haye 
(Netherlands), 25-28 Apr 1993). Order Number DE94602311. 
Source: OSTI; NTIS (US Sales Only); INIS. 

For all light water reactor (LWR) accidents, including the so 
called severe accidents where core melt down can occur, it is nec- 
essary to determine the amount and characteristics of fission 
products released to the environment. For existing reactors this 
knowledge is used to evaluate the consequences and eventual 
emergency plans. But for future reactors safety authorities demand 
decrease risks and reactors designed in such a way that fission 
products are retained inside the containment, the last protective 
barrier. This requires improved understanding and knowledge of all 
accident sequences. In particular it is necessary to be able to de- 
scribe the very complex phenomena occurring during in vessel 
core melt progression because they will determine the thermal and 
mechanical loads on the primary circuit and the timing of its rup- 
ture as well as the fission product source term. On the other hand, 
in case of vessel failure, knowledge of the physical and chemical 
state of the core melt will provide the initial conditions for analysis 
of ex-vessel core melt progression and phenomena threatening the 
containment. Finally a good understanding of in vessel phenomena 
will help to improve accident management procedures like Emer- 
gency Core Cooling System water injection, blowdown and flooding 
of the vessel well, with their possible adverse effects. Research 
and Development work on this subject was initiated a long time 
ago and is still in progress but now it must be intensified in order 
to meet the safety requirements of the next generation of reactors. 
Experiments, limited in scale, analysis of the TMI 2 accident which 
is a unique source of global information and engineering judgment 
are used to establish and assess physical models that can be im- 
plemented in computer codes for reactor accident analysis. 


35668 (EUR-14566) Status of research and modelling of 
water-pool scrubbing. Ramsdale, S.A. (AEA Safety and Reliabil- 
ity, Culcheth (United Kingdom)); Bamford, G.J.; Fishwick, S.; 
Starkie, H.C. Commission of the European Communities, Luxem- 
bourg (Luxembourg). Nov 1992. 170p. Contract 4174-90-12 
ELISPGB. Source: OSTI; NTIS (US Sales Only); INIS. 

A critical review has been performed of the modelling and exper- 
imental data on aerosol and vapour retention in water pools. This 
involved the systematic comparison of available computer codes, 
and the selection of the most suitable code for further improvement 
and future inclusion in the Ester code. Busca was the code se- 
lected, and has now been extended to model the condensation of 
steam onto aerosol particles, taking into account curvature and so- 
lute effects. It has also been extended to treat the enhanced rise 
velocity of swarms of bubbles. Busca was then validated against 
the best available experimental data, namely data from ACE Phase 
A and the EPRI experiments. Agreement of the code with experi- 
ments was generally very satisfactory. 
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35669 (IAEA-TECDOC-—706, pp. 71-79) Behaviour of preirra- 
diated LWR fuel rods under reactivity initiated accident 
conditions. Ishijima, K. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Dept. of Fuel Safety Research); Fujishiro, 
T.; Shiba, K. International Atomic Energy Agency, Vienna (Austria). 
Jun 1993. (CONF-9203274—: Technical committee meeting on be- 
haviour of core materials and fission product release in accident 
conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

Since 1975, extensive studies on fuel behaviour under reactivity 
initiated accident conditions have been continued in the Nuclear 
Safety Research Reactor of Japan Atomic Energy Research Insti- 
tute. New experimental program with preirradiated LWR fuel rod as 
a test sample has recently been started. In this program, the 
effects of fuel burnup on the transient behaviour, the failure thresh- 
old, the failure mechanism and the consequences of the failure will 
be studied. Eight tests with commercial PWR and BWR rods and 
five tests with the rods preirradiated in the Japan Materials Testing 
Reactor (JMTR rods) were conducted so far. The fuel failure was 
observed in the JMTR rods whose peak fuel enthalpy exceeded 
164cal/g. (author). 7 refs, 15 figs, 4 tabs. 


35670 (IAEA-TECDOC-—709, pp. 128-133) Fuel failure at 
Hamaoka Unit 1. Hayashi, Y. (Nippon Nuclear Fuel Development 
Co. Ltd., Oarai, Ibaraki (Japan)); Matsumoto, T.; Kuzushima, M.; 
Muramoto, T.; Okubo, T. International Atomic Energy Agency, Vi- 
enna (Austria). Jun 1993. (CONF-9205370-: Technical committeee 
meeting on fuel failure in normal operation of water reactors: Expe- 
rience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Five fuel assemblies failed during Cycle 11 at Hamaoka Unit 1 of 
Chubu Electric Power Company in 1990. A thick zirconium oxide 
layer formed on the fuel rods and was partially spelled off in many 
of the assemblies, including the failed ones. The failure was at- 
tributed to cladding corrosion, which was caused by a combination 
of cladding susceptible to corrosion and irregular reactor coolant 
chemistry. In Cycle 12, Hamaoka Unit 1 operated under better wa- 
ter chemistry and with fuels which were confirmed to be sound. 
Neither failure nor accelerated corrosion was found in the subse- 
quent annual inspection. (author). 2 refs, 5 figs, 3 tabs. 


35671 (IAEA-TECDOC-709, pp. 156-168) Experience with 
detect fuel at the Kernkraftwerk Leibstadt; detection, inspec- 
tion, handling and management. Lundberg, S. (Kernkraftwerk 
Leibstadt AG, Leibstadt (Switzerland)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370—: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 
KKL has experienced fuel failures in 4 of 8 cycles operated. 
These failures were detected by an increase in plant activity. The 
failures occurring in cycles 2 and 4 were typical PCi failures 
caused by overpowers during manoeuvres. The failures were lo- 
cated with partial and full core flux tilting methods. The cycles 5 
and 7 barrier clad failures were classified as manufacturing defects 
due to presence of incipient cladding flaws not detected by the 
manufacturing control. The failures showed severe secondary dete- 
riorations and caused unusually high activity releases. All KKL 
failed fuel rods were inspected both visually and with non- 
destructive testing directly after discharge. 7 refs, 16 figs, 2 tabs. 


35672 (IAEA-TECDOC-716, pp. 193-202) The status of the 
experimental boiling water reactor (EBWR) decontamination 
and decommissioning project. Murphie, W.E. (Department of En- 
ergy, Washington, DC (United States). Oak Ridge Program Div.); 
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Boing, L.E.; Fellhauer, C.R. Intemational Atomic Energy Agency, 
Vienna (Austria). Aug 1993. In Decontamination and decommis- 
sioning of nuclear facilities: Results of a co-ordinated research 
programme, phase 2: 1989-1993. 205p. Order Number 
DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

The present status of the EBWR (Experimental Boiling Water 
Reactor) D and D project is reported. This project consists of four 
major phases. Phase | started in 1986 as preparatory work for D 
and D and was compieted by 1988. Phase II was the dismantling 
of EBWR components except the reactor vessel complex during 
1988 to 1988. Phase Ill is the dismantling of the reactor vessel 
complex during 1989 to 1994. Finally, in Phase IV, decontamina- 
tion, cleanup and project closeout will be conducted during 1994 to 
1996. The projects schedule was impacted by several key factors 
including: limitation of available D and D laborers; unexpected de- 
lays in construction of facilities for Phase Ill D and D activities; 
implementation of an extensive D and D labourere training pro- 
gramme; waste shipments to DOE Hanford Facility for disposal 
instead of to DOE INEL Facility. The above identified concerns 
have now been resolved. Physical dismantling has resumed. The 
reactor vessel will be segmented by the abrasive water jet cutting 
in consideration of cost effectiveness and safety. This work will be 
conducted during this year. (author). 3 refs, 3 figs. 


35673 (INIS-JP—008, pp. 463-470) Water chemistry for dose 
reduction at Hamaoka Nuclear Power Station. Shinohara, 
Youtaro (Chubu Electric Power Co. Inc., Nagoya (Japan)); Iwasaki, 
Makoto. Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 
5588p. (CONF-9203223—: International conference on radiation ef- 
fects and protection, Mito (Japan), 18-20 Mar 1992). In Proceedings 
of the international conference on radiation effects and protection. 
Order Number DE93764166. Source: OSTI; NTIS; INIS. 

Hamaoka Unit-3 is a newly constructed plant with the following 
drastic dose reduction measures incorporated into its design: Im- 
proved equipment through: extensive use of low-cobalt material in 
primary system components, extensive use of corrosion resistant 
steel in the turbine system, capacity increase of the reactor 
cleanup system (by 4 % of the feed water flow), installation of a 
draft tube in the condensate filter demineralizer (CFD). Operational 
improvement such as minimized radioactive nuclide accumulation 
through: iron injection into feed water to contro! Ni/Fe ratio, prefilm- 
ing. The effect of water chemistry related measures on dose 
reduction is as follows: extensive use of low-cobalt material (72 
%), control of Ni/Fe ratio (45 %), prefilming (20 %), capacity 
increase of reactor cleanup system (8 %). On the whole the expo- 
sure dose at Hamaoka Unit-3 is about 1/10 of the dose at 
conventional plants. For Hamaoka Units 1 and 2 the equipment 
has been improved using presently feasible methods including 
installation of CFD and partial use of low-cobalt material. Conse- 
quently the exposure dose in these plants has been successfully 
reduced to about 4 man-Sv, which is, however, still high compared 
with levels in the latest plants such as Hamaoka Unit 3. Aiming at 
decreasing the dose further to half of the present level, we are 
planning improvement of CFD (by installing a draft tube) and the 
improved condensate demineralizer (CD) (by installing a double 
collector); the former has been partially carried out. As well we are 
studying improvement of resin used for CD. (author). 


35674 (INIS-mf-13590) German risk study, phase (DRS-B). 
Werner, W. Jan 1992. 56p. (CONF-9201161—: Training course on 
management and analysis of severe accidents, Budapest (Hun- 
gary), 13-24 Jan 1992). Order Number DE94601239. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The first risk investigations were primarily intended to estimate 
the risk of accidents in nuclear power plants and to compare it with 
other natural risk and civilization risks. The American reactor safety 
study WASH 1400 and the German risk study phase A (DRS-A) 
gave a detailed analyses of the offsite consequences of accidents, 
especially the magnitude and frequency of health damage for the 
population. Risk investigations today are primarily used to examine 
the design of safety systems and to further develop the entire 
safety concept. Safety investigations have shown that nuclear 
power plants still possess safety reserves if safety systems do not 
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operate as planned. These safety reserves can be exploited in the 
sense of a further development of safety by plant internal emer- 
gency measures. One purpose of risk analyses is to identify such 
measures and to evaluate their feasibility and effectiveness. The 
most important goals of the investigations in DRS-B were: Identifi- 
cation of vulnerabilities and possible safety improvements; 
determination of safety reserves during accident sequences ex- 
ceeding the design limits; evaluation of plant internal emergency 
measures. Thus, goals in phase B compared with phase A have 
changed from investigations of the magnitude of damage to de- 
tailed analysis of the plant systems response under accident 
conditions. The magnitude of possible fission product releases is 
also determined in phase B. However, no new accident conse- 
quence calculations are performed. Figs and tabs. 


35675 (JAERI-M—-92-195) Verification of computer code 
FPRETAIN with respect to RIA data from SPERT and PBF ex- 
periments. Heo, Young-Ho (Korea Atomic Energy Research Inst., 
Daeduk (Korea, Republic of)); Yanagisawa, Kazuaki. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Dec 1992. 24p. Order Num- 
ber DE94701080. Source: OSTI; NTIS; INIS. 

This report presents the comparisons between calculated and 
measured fuel rod behavior and the analysis of stress for preirradi- 
ated LWR type fuel rods during reactivity initiated accident (RIA) 
conditions. For the calculations, FPRETAIN computer code which 
can simulate the fuel behavior under RIA conditions at extended 
burnup stage was used. For the experimental, data obtained from 
the Special Power Excursion Reactor Test (SPERT) and the Power 
Burst Facility (PBF) tests were used. The results of the compar- 
isons showed that the FPRETAIN code predicted well the tendency 
of the fuel rod behavior during RIA. From the results of the stress 
analysis, it was found that the maximum hoop stress of cladding 
was not proportional to the energy deposition of fuel rod. Calcu- 
lated cladding maximum hoop stress of failed fuel at high burnup 
was not lower than that of intact fresh or low burnup fuel. (author). 


35676 (NUREG/CP-0126-Vol.2, pp. 1-16) Some results of 
steam explosion research at UCSB. Theofanous, T.G. (Univ. of 
California, Santa Barbara (United States)); Yuen, W.W.; Angelini, 
S.; Chen, X. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
Contract 04-89-082. (CONF-921007—Vol.2: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 2, Se- 
vere accident research, Thermal hydraulics. 568p. Source: OSTI; 
NTIS; INIS; GPO. 

The latest results in several fundamental and applied areas of 
steam explosions research at UCSB are presented. These include: 
(a) experimental data and PM-ALPHA predictions of premixing 
under well controlled conditions, (b) experimental data and inter- 
pretations (using the ESPROSE code) of fragmentation kinetics in 
a simulated steam explosion environment, and (c) integral simula- 
tions of premixing and explosion propagation in the KROT’OS 1-D 
facility and in reactor-relevant geometries and conditions. We can 
conclude that reasonable assessments of energetics for safety pur- 
poses are well within reach. 


35677 (NUREG/CP-0126-Vol.2, pp. 49-78) Results of ORNL 
VI series fission product release tests. Osborne, M.F. (Oak 
Ridge National Lab., TN (United States)); Lorenz, R.A. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.2: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 2, Severe accident research, Thermal hydraulics. 568p. 
Source: OSTI; NTIS; INIS; GPO. 

The fuel in light-water reactors (LWRs), which generate a signifi- 
cant fraction of our electricity, is designed to retain the highly 
radioactive fission products that are produced during operation. A 
variety of high-temperature, severe accident situations, however, 
both hypothetical and as occurred at TMi-2, may cause fuel dam- 
age and result in potentially dangerous releases of these fission 





products. Therefore, accurate, detailed information about the re- 
lease and behavior of fission products is required for adequate 
analysis of reactor safety. To this end, high-burnup Zircaloy-clad 
UOz specimens of commercial LWR fuel have been heated to se- 
vere accident temperatures in reactive atmospheres. Such studies, 
initiated by the Atomic Energy Commission (AEC), have been 
sponsored by the US Nuclear Regulatory Commission (NRC) at 
Oak Ridge National Laboratory (ORNL) for many years. The re- 
sults, particularly those from the most recent HI and VI test series, 
have provided a significant fraction of the experimental results 
comprising the data base for computer modeling and consequence 
analysis for severe reactor accidents. As a part of the NRC Coop- 
erative Severe Accident Research Program, this research project 
has been recognized by the reactor safety organizations in most 
developed countries as a major contributor to reactor safety world- 
wide. The direct participation of visitors from a number of foreign 
countries in these tests of high-burnup fuel has furthered the inter- 
national exchange and understanding of our research results. 


35678 (NUREG/CP-—01 26-Vol.2, pp. 79-88) The probability of 
Mark-i liner attack. Teofanous, T.G. (Univ. of California, Santa 
Barbara (United States)); Yan, H. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. Contract 04-92-055. (CONF-921007—Vol.2: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 2, 
Severe accident research, Thermal hydraulics. 568p. Source: 
OSTI; NTIS; INIS; GPO. 

This paper is a followup to the work presented in NUREG/ 
CR-5423 and constitutes a part of the implementation of the Risk- 
Oriented Accident Analysis Methodology (ROAAM) employed 
therein. In particular, it expands the quantification to include four 
independent evaluations carried out at RPI, ANL, SNL, and ANAT- 
ECH, Inc. on various portions of the phenomenology involved. The 
results demonstrate a substantial synergism and convergence 
which are the essential ingredients for an eventual resolution. 


35679 (NUREG/CP—0126-Vol.2, pp. 89-100) Progress in BNL 
high-temperature hydrogen combustion research program. Ci- 
ccarelli, G. (Brookhaven National Lab., Upton, NY (United States)); 
Ginsberg, T.; Boccio, J.; Curtiss, J.; Economos, C.; Jahelka, J. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. (CONF-921007—Vol.2: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 2, Severe accident research, Thermal hydraulics. 
568p. Source: OSTI; NTIS; INIS; GPO. 

The objectives of the BNL High-Temperature Hydrogen Combus- 
tion Research Program are discussed. The experimental facilities 
are described and two sets of preliminary experiments are pre- 
sented. Chemical reaction time experiments have been performed 
to determine the length of time reactive mixtures of interest can be 
kept at temperature before reaction in the absence of ignition 
sources consumes the reactants. Preliminary observations are pre- 
sented for temperatures in the range 588K-700K. Detonation 
experiments are described in which detonation cell width is mea- 
sured as a measure of mixture sensitivity to detonation. Preliminary 
experiments are described which are being carried out to establish 
data reproducibility with previous measurements in the literature 
and to test out and refine experimental methods. 


35680 (NUREG/CP-—0126-Vol.2, pp. 101-118) Hydrogen com- 
bustion research at RPI. Shepherd, J.E. (Explosion Dynamics 
Lab., Rensselaer Polytechnic Institute, Troy, NY (United States)); 
Krok, J.C. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
Contract NRC-040-91-076. (CONF-921007—Vol.2: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 2, 
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Severe accident research, Thermal hydraulics. 
OSTI; NTIS; INIS; GPO. 

A facility has been constructed at RPI to study hydrogen com- 
bustion phenomena related to severe accidents at nuclear power 
plants. The specific areas of interest are transient diffusion flames, 
oxidation of near-limit mixtures, and jet initiation of accelerated 
flames and detonations. These have been identified as key near- 
and long-term issues in the Revised Severe Accident Research 
Program (SARP) (1989) set forth by the US Nuclear Regulatory 
Commission. The RPI! experimental facility is designed to examine 
these problems quickly and systematically by allowing key parame- 
ters to be easily changed. 


568p. Source: 


35681 (NUREG/CP-0126-Vol.2, pp. 119-148) Experimental 
results of integral effects tests with 1/10th scale zion subcom- 
partment structures in the Surtsey test facility. Allen, M.D. 
(Sandia National Lab., Albuquerque, NM (United States)); Pilch, 
M.M.; Griffith, R.O.; Blanchat, T.K. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. DOE Contract AC04-76DP00789. (CONF-921007-Vol.2: 
20. water reactor safety information meeting, Bethesda, MD 
(United States), 21-23 Oct 1992). In Proceedings of the US 
Nuclear Regulatory Commission twentieth water reactor safety in- 
formation meeting: Volume 2, Severe accident research, Thermal 
hydraulics. 568p. Source: OSTI; NTIS; INIS; GPO. 

Three Integral Effects Tests (IET-1, IET-3, and IET-6) were con- 
ducted to investigate the effects of high-pressure melt ejection on 
direct containment heating. A 1:10 linear scale model of the Zion 
reactor pressure vessel (RPV), cavity, instrument tunnel, and sub- 
compartment structures were constructed in the Surtsey Test 
Facility at Sandia National Laboratories. The RPV was modelled 
with a melt generator that consisted of a steel pressure barrier, a 
cast MgO crucible, and a thin steel inner liner. The melt generator/ 
crucible had a hemispherical bottom head containing a graphite 
limitor plate with a 4-cm exit hole to simulate the ablated hole in 
the RPV bottom head that would be formed by tube ejection in a 
severe nuclear power plant accident. The reactor cavity model con- 
tained 3.48 kg of water with a depth of 0.9 cm that corresponded 
to condensate levels in the Zion plant. Forty-three kg of iron oxide/ 
aluminun/chromium thermite were used to simulate molten core 
debris. The molten thermite in the three tests was driven into the 
scaled reactor cavity by slightly superheated steam at 7.1, 6.1, and 
6.3 MPa for IET-1, IET-3, and IET-6, respectively. The IET-1 
atmosphere was pre-inerted with nitrogen, while the IET-3 atmos- 
phere was nitrogen with ~ 9.0 mole % Oz. The IET-6 atmosphere 
was nitrogen with 9.79 mole % Oz and 2.59 mole % pre- existing 
hydrogen. In IET-1, approximately 233 g-moles of hydrogen were 
produced but almost none burned because oxygen was not avail- 
able. In IET-3, approximately 227 g-moles of hydrogen were 
produced and 190 g-moles burned. In IET-6, approximately 319 g- 
moles of hydrogen were produced and 345 g-moles burned. 


35682 (NUREG/CP-—0126-Vol.2, pp. 149-169) Separate effect 
simulation experiment on corium dispersion in direct contain- 
ment heating. Ishii, M. (Purdue Univ., Lafayette, IN (United 
States)); Revankar, S.T.; Zhang, G.; Wu, Q.; O’Brien, P. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.2: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 2, Severe accident research, Thermal hydraulics. 568p. 
Source: OSTI; NTIS; INIS; GPO. 

The present research at Purdue addresses the most important 
factor in assessing the direct containment heating in severe acci- 
dents. The degree of corium dispersion has not only the strongest 
parametric effect on the containment pressurization but also the 
highest uncertainty in predicting it. In view of this, a separate effect 
test program on the corium dispersion mechanisms in the reactor 
cavity and the subcompartment trapping mechanisms was initiated 
in spring of 1992 at Purdue under the direction of the Nuclear 
Regulatory Commission. Four major objectives of this corium dis- 
persion study are: (1) to perform a detailed scaling study using the 
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newly proposed step-by-step integral scaling method, then to eval- 
uate existing models for entrainment, particle size and trapping, (2) 
to perform carefully designed simulation experiments using water- 
air and woods metal-air in a 1/10 linear scale model, (8) to develop 
reliable mechanistic models and correlations for corium disper- 
sions, which can be used to predict corium jet disintegration, 
entrainment, drop size, liquid film carry over, and subcompartment 
trapping, and (4) to use the models to perform stand alone calcula- 
tions for typical prototypic conditions. The combination of water-air 
and woods metal-air as working fluid will give a unique data base 
over broad parametric ranges which can be used together with the 
integral test results to develop reliable models and correlations. 


35683 (NUREG/CP-—0126-Vol.2, pp. 197-228) Effect of reac- 
tor vessel internal melting upon release of BWR core debris. 
Podowski, M.Z. (Rensselaer Polytechnic Institute, Troy, NY (United 
States)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1993. (CONF- 
921007—Vol.2: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 2, Severe accident research, 
Thermal hydraulics. 568p. Source: OST!; NTIS; INIS; GPO. 

One of the important issues in the analysis of accident conse- 
quences in BWRs and with MARK-I containments is concerned 
with the possibility of drywell liner failure as a result of attack by hot 
corium spreading over the drywell floor. The probability of failure 
strongly depends on the composition of corium released from the 
reactor pressure vessel [Theofanous et al., 1990]. The objective of 
the present work was to perform numerical analyses in which the 
effect of heat transfer from a degraded & partially molten reactor 
core towards the upper internals (upper shroud, standpipes, steam 
separator & dryer) in a BWR reactor pressure vessel (RPV) would 
be accounted for, and the resultant failure and melting of these 
structures, on the composition of corium released to the drywell fol- 
lowing RPV failure. The calculations for this study were performed 
using the APRIL.MOD3 computer code, and the Peach Bottom 
BWR was used a reference power plant with MARK-1 containment. 


35684 (NUREG/CP-—0126-Vol.2, pp. 229-242) VICTORIA- 
experiments for hydrogen distribution in an ice Condenser 
Containment. Hongisto, O. (imatran Voima Oy, Vantaa (Finland)); 
Lammila, K.; Tuomisto, H. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007-Vol.2: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 2, Severe accident research, 
Thermal hydraulics. 568p. Source: OSTI; NTIS; INIS; GPO. 

The VICTORIA facility has been constructed for studying the 
Loviisa ice Condenser Containment thermal-hydraulics during small 
break LOCA and severe accidents. The results from Test Phase | 
have given plenty of valuable information on how the ice condenser 
and the facility behave and presently this knowledge is being used 
in code verification process and in planning the future tests in 
which the long term behaviour of the facility will be studied to- 
gether with the containment inside and outside spray systems and 
in planning the final stage of the test program, in which the hydro- 
gen distribution in the ice condenser containment will be studied. 


35685 (NUREG/CP-0126-Vol.2, pp. 243-264) The calculation 
programme to prepare the first PHEBUS FP test. Milliat, A. 
(CEA, Nuclear Protection and Safety Institute, Cadarache Nuclear 
Centre (France)); Serre, F.; Jones, A.V.; Shepherd, |. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007-Vol.2: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 2, Severe accident research, Thermal hydraulics. 568p. 
Source: OSTI; NTIS; INIS; GPO. 

The aim of the PHEBUS FP programme is to investigate in an 
pile test facility various phenomena governing the degradation of 
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fuel and the release, transport and deposition of fission products in 
LWR severe accident conditions. This paper gives a summary of 
the preparation of the first test FPTO expected to be performed in 
April 1993 and the associated experimental protocol. 


35686 (NUREG/CP-0126-Vol.2, pp. 323-342) VICTORIA-92 
and its application to the PHEBUS-FPTO test. Bixler, N.E. (Sci- 
ence Applications International Corp., Albuquerque, NM (United 
States)); Heames, T.J.; Powers, D.A. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. DOE Contract AC04-76DP00789. (CONF-921007-Vol.2: 
20. water reactor safety information meeting, Bethesda, MD 
(United States), 21-23 Oct 1992). In Proceedings of the US 
Nuclear Regulatory Commission twentieth water reactor safety in- 
formation meeting: Volume 2, Severe accident research, Thermal 
hydraulics. 568p. Source: OSTI; NTIS; INIS; GPO 

VICTORIA-92 is a mechanistic computer code designed to ana- 
lyze fission product behavior within the coolant system (RCS) 
during a severe nuclear reactor accident. It provides detailed pre- 
diction of the release from the fuel and transport in the RCS of 
radionuclides and non-radioactive materials during core degrada- 
tion. These predictions account for the chemical and aerosol 
processes that affect radionuclide behavior. Coupling of detailed 
chemistry and aerosol packages is a unique feature of VICTORIA: 
it allows exploration of issues involving deposition, revaporization, 
and re-entrainment that cannot be resolved with other codes. A 
new version, VICTORIA-92, was recently released. New models 
account for the following effects: (1) decay-heat induced structural 
heat-up and its effect on revaporization and possible structure fail- 
ure; (2) aerosol re-entrainment; (3) deposition of aerosols in 
sudden contractions, steam separators, and steam dryers; (4) ura- 
nium volatilization; (5) enhanced diffusion of fission products within 
the fuel due to oxidation; (6) permeable flow of fission products 
through the fuel pores, gap, and cladding breaches; (7) release of 
vapors and aerosols during rupture of control rods; (8) mecha- 
nisms within the fuel, such as grain-boundary sweeping and bubble 
formation, that affect release from intact fuel; (9) release from de- 
graded fuel geometries, i.e., rubble beds and often pools; and (10) 
kinetically limited surface reactions. In addition, other modifications 
and improvements have been made. These improvements include 
the following: (1) gas transport numerics have been made more ro- 
bust and accurate; (2) calculation of diffusion rates through 
boundary layers has been improved; (3) chemical speciation is 
more inclusive; (4) chemistry package numerics have been im- 
proved; (5) chemistry in the fuel pores includes a layer of the fuel 
surface; and (6) volatilization of tin from the cladding is calculated. 


35687 (NUREG/CP-0126-Vol.2, pp. 363-382) ESTER-a Euro- 
pean severe accident code system. Jones, A.V.; Shepherd, |. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. (CONF-921007-Vol.2: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 2, Severe accident research, Thermal hydraulics. 
568p. Source: OSTI; NTIS; INIS; GPO. 

The Commission of the European Communities has over the 
years supported considerable model development and code as- 
sessment in the area of LWR source term, and there have also 
been extensive efforts by individual member states in this direction. 
In an attempt to bring together the results and to exploit possible 
synergies JRC/STI has constructed a first version of ESTER, a 
portable software framework able to accommodate with minimal 
changes existing or newly developed modules for the various com- 
ponents and phenomena involved in a severe accident. A menu 
system allows the user to select the modules required for a particu- 
lar calculation, after which information transfer between the various 
modules is handled automatically. ESTER also offers graphics fa- 
cilities on various platforms, intermediate and final output to tape or 
disk etc. The core of ESTER is the database structure, with which 
each module is required to interface, and which assures simple 
and unambiguous data transfer between the modules. A compre- 
hensive set of tools is offered for constructing the database within 





the computer memory, for manipulating it, for adding new branches 
to the structure, and for reclaiming unused memory. The first 
version of ESTER offers severe accident modules for core degra- 
dation (ICARE-2), for fission product release (FPRATE from the 
KESS system), for circuit thermal-hydraulics, for circuit fission prod- 
uct transport and deposition (VICTORIA), and for containment 
thermal-hydraulics, aerosol physics and chemistry (JERICHO, 
AEROSOLS and IODE respectively). Work is currently underway to 
extend the facilities of the ESTER structure, to incorporate alterna- 
tive modules for core degradation, for two-phase flow in the core 
and circuit, and for containment phenomena, and to add new capa- 
bilities such as pool scrubbing and core-concrete interaction. 


35688 (NUREG/CP-—0126-Vol.2, pp. 383-400) MELCOR verifi- 
cation, benchmarking, and applications experience at BNL. 
Madni, |.K. (Brookhaven National Lab., Upton, NY (United States)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. DOE Contract AC02- 
76CHO00016. (CONF-921007—Vol.2: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 2, Se- 
vere accident research, Thermal hydraulics. 568p. Source: OST; 
NTIS; INIS; GPO. 

This paper presents a summary of MELCOR Verification, Bench- 
marking and Applications experience at Brookhaven National 
Laboratory (BNL), sponsored by the US Nuclear Regulatory Com- 
mission (NRC). Under MELCOR verification over the past several 
years, all released versions of the code were installed on BNL’s 
computer system, verification exercises were performed, and 
defect investigation reports were sent to SNL. Benchmarking calcu- 
lations of integral severe fuel damage tests performed at BNL have 
helped to identify areas of modeling strengths and weaknesses in 
MELCOR; the most appropriate choices for input parameters; se- 
lection of axial nodalization for core cells and heat structures; and 
work arounds that extend the capabilities of MELCOR. These in- 
sights are explored in greater detail in the paper, with the help of 
selected results and comparisons. Full plant applications calcula- 
tions at BNL have helped to evaluate the ability of MELCOR to 
successfully simulate various accident sequences and calculate 
source terms to the environment for both BWRs and PWRs. A 
summary of results, including timing of key events, thermal- 
hydraulic response, and environmental releases of fission products 
are presented for selected calculations, along with comparisons 
with Source Term Code Package (STCP) calculations of the same 
sequences. Differences in results are explained on the basis of 
modeling differences between the two codes. The results of a sen- 
sitivity calculation are also shown. The paper concludes by 
highlighting some insights on bottom line issues, and the contribu- 
tion of the BNL program to MELCOR development, assessment, 
and the identification of user needs for optimum use of the code. 


35689 (NUREG/CP-0126-Vol.2, pp. 419-443) MELCOR 
assessment at SNL. Kmetyk, L.N. (Sandia National Lab., Albu- 
querque, NM (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. DOE Contract AC04-76DP00789. (CONF-921007—Vol.2: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 2, Severe accident research, Thermal hydraulics. 
568p. Source: OSTI; NTIS; INIS; GPO. 

MELCOR is a fully integrated, engineering-level computer code 
that models the progression of severe accidents in light water reac- 
tor (LWR) nuclear power plants, being developed at Sandia 
National Laboratories for the US Nuclear Regulatory Commission 
(USNRC). The entire spectrum of severe accident phenomena, in- 
cluding reactor coolant system and containment thermal/hydraulic 
response, core heatup, degradation and relocation, and fission 
product release and transport, is treated in MELCOR in a unified 
framework for both boiling water reactors (BWRs) and pressurized 
water reactors (PWRs). The MELCOR computer code has been 
developed to the point that it is now being successfully applied in 
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severe accident analyses, particularly in probabilistic risk assess- 
ment (PRA) studies. 


35690 (NUREG/CP-0126-Vol.2, pp. 511-527) Risk impact of 
two accident management strategies. Dingman, S. (Sandia Na- 
tional Laboratories, Albuquerque, NM (United States)); Camp, A. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. DOE Contract AC04- 
76DP00789. (CONF-921007—Vol.2: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 2, Se- 
vere accident research, Thermal hydraulics. 568p. Source: OSTI; 
NTIS; INIS; GPO. 

Probabilistic Risk Assessment is used to evaluate two accident 
management strategies: intentionally depressurizing the reactor 
coolant system of a pressurized water reactor to prevent contain- 
ment pressurization during high pressure melt ejection, and 
flooding the containment of a boiling water reactor to prevent or 
delay vessel breach. Sensitivity studies indicated that intentional 
depressurization would not provide a significant risk reduction at 
Surry. A preliminary evaluation of the containment flooding strategy 
indicated that it might prove beneficial for some plants, but that fur- 
ther strategy development would be needed to fully evaluate the 
strategy. 


35691 (NUREG/CP-0126-Vol.2, pp. 529-546) Identification 
and assessment of BWR in-vessel severe accident mitigation 
strategies. Hodge, S.A. (Oak Ridge National Lab., TN (United 
States)); Kress, T.S.; Cleveland, J.C.; Petek, M. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC05-840R21400. 
(CONF-921007—Vol.2: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 2, Severe accident research, 
Thermal hydraulics. 568p. Source: OSTI; NTIS; INIS; GPO. 

This paper briefly describes the results of work carried out in 
support of the US Nuclear Regulatory Commission Accident Man- 
agement Research Program to evaluate the effectiveness and 
feasibility of current and proposed strategies for BWR severe acci- 
dent management. These results are described in detail in the 
just-released report Identification and Assessment of BWR In- 
Vessel Severe Accident Mitigation Strategies, NUREG/CR-5869, 
which comprises three categories of findings. First, an assessment 
of the current status of accident management strategies for the 
mitigation of in-vessel events for BWR severs accident sequences 
is combined with a review of the BWR Owners’ Group Emergency 
Procedure Guidelines (EPGS) to determine the extent to which 
they currently address the characteristic events of an unmitigated 
severe accident. Second, where considered necessary, new candi- 
date accident management strategies are proposed for mitigation 
of the late-phase (after core damage has occurred) events. Finally, 
two of the four candidate strategies identified by this effort are as- 
sessed in detail. These are (1) preparation of a boron solution for 
reactor vessel refill should control blade damage occur during a 
period of temporary core dryout and (2) containment flooding to 
maintain the core debris within the reactor vessel if the injection 
systems cannot be restored. 


35692 (NUREG/CP-—0126-Vol.3, pp. 1-12) Parameters affect- 
ing MOV performance. Watkins, J.C. (idaho National Engineering 
Laboratory, Idaho Falls (US)); DeWall, K.G.; Steele, R. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.3: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 
This paper presents the background status and current research 
on the motor-operated valve (MOV) disc and stem factor loads. 
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Generic Safety Issue (GSI)-87 “Failure of HPCI Steam Line With- 
out Isolation” and Generic Letter (GL) 89-10 “Safety-Related 
Motor-Operated Valve Testing and Surveillance” have initiated a 
great deal of research on MOVs in a relatively short time. Most of 
this research has concentrated on the motor-operated, rising-stem, 
wedge gate valve, which is the predominant valve in the GSI-87 
applications and is widely used in the systems covered by GL 89- 
10. The Idaho National Engineering Laboratory (INEL), sponsored 
by the US Nuclear Regulatory Commission (USNRC), is performing 
research to assist in the resolution of GSI-87 and the implementa- 
tion of GL 89-10. This work has identified two friction loads that 
were not well understood and that have a significant influence on 
the force required to operate a valve under load. The lack of un- 
derstanding of one of the friction loads has led to questions about 
the diagnostic testing performed on MOVs over the last few years. 
It is also not known how aging (time) will affect these friction loads. 
This is also a subject of ongoing research. 


35693 (NUREG/CP-0126-Vol.3, pp. 13-23) Auxillary\Feedwa- 
ter System Aging Study. Kueck, J.D. (Oak Ridge National 
Laboratory, TN (US)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
DOE Contract AC05-840R21400. (CONF-921007-Vol.3: 20. water 
reactor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

The Phase | Auxiliary Feedwater (AFW) System Aging Study, 
NUREG/CR- 5404 V1, focused on how and to what extent the vari- 
ous AFW system component types fail, how the failures have been 
and can be detected, and on the value of current testing require- 
ments and practices. This follow on study, which will be provided in 
full in NUREG/CR-5404 V2, provides a closure to the Phase 1 
Study. For each of the component types and for the various 
sources of component failure identified in the Phase 1 Study, the 
methods of failure detection were designated and tabulated and 
the following findings became evident: 1. 1&C related failures domi- 
nated the group of failures that were detected during demand 
conditions. 2. Many of the potential failure sources not detectable 
by the current monitoring practices were related to the 1&C portion 
of the system. 3. Some component failure modes are actually 
aggravated by conventional test methods. 4. Several important sys- 
tem functions did not undergo any function verification test. 


35694 (NUREG/CP-—0126-Vol.3, pp. 25-46) Harmonic effects 
of solar geomagnetically induced currents on the electrical 
distribution system in nuclear power plants. Carroll, D.P. (Univ. 
of Florida, Gainesville (US)); Kasturi, S.; Subudhi, M.; Gunther, W. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. (CONF-921007—Vol.3: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 3, Aging research developments, Primary system 
integrity, Structural and seismic engineering, Earth sciences, Prob- 
abilistic risk assessment topics. 567p. Source: OSTI; NTIS; INIS; 
GPO. 

Most previous analysis on the effects of geomagnetically induced 
currents (GIC) on electric utility systems has concentrated on 
steady-state phenomena, with the main interest in the generator 
step-up transformer and the off-site power system. This paper be- 
gins to investigate the possible effects that a GIC event might have 
on the power plant itself, by examining the harmonic distortion that 
could exist at various voltage levels in the on-site distribution sys- 
tem. This study was carried out using an EMTP (ElectroMagnetic 
Transients Program) computer simulation of an electrical distribu- 
tion system of a typical nuclear power plant. Elements of both the 
on-site and off-site power system are included for completeness. 
The simulation employs detailed three-phase models of all system 
components represented, including distributed-parameter transmis- 
sion line models in the off-site system, saturation characteristics for 
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all main transformers, and rotating machine models of major motor 
loads. The simulation also models the essential features of both 
the nonsafety-related and the safety-related portions in the on-site 
distribution network. 


35695 (NUREG/CP-0126-Vol.3, pp. 47-56) Managing aging 
in nuclear power plants: Insights from NRC's maintenance 
team inspection reports. Fresco, A. (Brookhaven National Labo- 
ratory, Upton, NY (US)); Subudhi, M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007-Vol.3: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 3, 
Aging research developments, Primary system integrity, Structural 
and seismic engineering, Earth sciences, Probabilistic risk assess- 
ment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

A plant's maintenance program is the principal vehicle through 
which age-related degradation is managed. From 1988 to 1991, 
the NRC evaluated the maintenance program of every nuclear 
power plant in the United States. Forty-four out of a total of sixty- 
seven of the reports issued on these in-depth team inspections 
have been reviewed for insights into the strengths and weaknesses 
of the programs as related to the need to understand and manage 
the effects of aging on nuclear plant structures, systems, and com- 
ponents (SSCs). Relevant information has been extracted from 
these inspection reports sorted into several categories; including 
Specific Aging Insights, Preventive Maintenance, Predictive Mainte- 
nance and Condition Monitoring, Post Maintenance Testing, Failure 
Trending, Root Cause Analysis and Usage of Probabilistic Risk 
Assessment in the Maintenance Process. Specific examples of in- 
spection and monitoring techniques successfully used by utilities to 
detect degradation due to aging have been identified. The informa- 
tion was also sorted according to systems and components. The 
systems include: auxiliary feedwater, main feedwater, high pres- 
sure injection for both BWRs and PWRs, service water, instrument 
air, and emergency diesel generator air start systems. The compo- 
nents include: emergency diesel generators, electrical components, 
such as switchgears, breakers, relays, and motor control centers, 
motor operated valves and check valves. The information for sys- 
tems and components was compared to that obtained from the 
individual NPAR system- and component-level studies. 


35696 


(NUREG/CP-—0126-Vol.3, pp. 57-68) Phase | aging 
assessment of boiling-water reactor (BWR) standby liquid con- 
trol system. Orton, R.D. (Pacific Northwest Laboratory, Richland, 
WA (US)); Buckley, G.D.; Johnson, A.B.; Larson, L.L. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC06-76RL01830. 


(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

Pacific Northwest Laboratory conducted a Phase | aging assess- 
ment of the standby liquid control (SLC) system used in 
boiling-water reactors. The study was based on detailed reviews of 
SLC system component and operating experience information ob- 
tained from the Nuclear Plant Reliability Database System, the 
Nuclear Document System, Licensee Event Reports, and other 
databases. Sources dealing with sodium pentaborate, borates, 
boric acid, and the effects of environment and corrosion in the SLC 
system were reviewed to characterize chemical properties and 
corrosion characteristics of borated solutions. The leading aging 
degradation concern to date appears to be setpoint drift in relief 
valves, which has been discovered during routine surveillance and 
is thought to be caused by mechanical wear. Degradation was also 
observed in pump seals and internal valves. In general, however, 
the results of the Phase | study suggest that age-related degrada- 
tion of SLC systems has not been serious. 





35697 (NUREG/CP-0126-Vol.3, pp. 179-211) Exploratory 
studies of effects of irradiation temperature on mechanical 
properties of structural steels and welds. Hawthorne, J.R. (Ma- 
terials Engineering Associates, Inc., Lanham, MD (US)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007-Vol.3: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

The influence of irradiation temperature on the extent of change 
in Charpy-V (Cy) notch ductility properties of low alloy structural 
steels and welds was explored for reactor vessel and vessel sup- 
port structure applications. Specimens were irradiated at specific 
temperatures in the range of 60°C to 316°C in temperature- 
controlled assemblies; the Ford Nuclear Reactor (FNR) and the 
State University of New York at Buffalo Reactor (UBR) were used. 
Irradiation at 316°C to 7.9 x 10'® n/cm , E > 1 MeV, produced 41- 
J temperature elevations that were on average 51% of those 
produced by 260 C irradiation. Thermal aging at 316°C for 5000 h 
had little effect on Cy and tension test properties. NRC Regulatory 
Guide 1.99 Rev. 2 projections for 288°C irradiation are compared 
to the irradiation measurements. An_ insensitivity to  irradia- 
tion,temperature between 60°C and 204°C was observed with < 
0.8 x 10'® n/icm? exposures; the 41-J temperature elevation was 
35°C maximum for the several materials tested. Radiation sensitiv- 
ity of a high copper content plate at 166°C was found not 
influenced by a postweld stress relief. 


35698 (NUREG/CP-0126-Vol.3, pp. 213-222) Modeling of 
irradiation embrittlement data. Eason, E.D. (Modeling and Com- 
puting Services, Newark, CA (US)); Wright, J.E.; Nelson, E.E. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. Contract NRC-04-92-048. 
(CONF-921007-Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

Work has begun on a new project to develop improved equa- 
tions for estimating irradiation embrittlement of reactor pressure 
vessel beltline steels. The new equations will be developed from 
the substantial available database including both US and foreign 
sources. The results of other research programs, which are investi- 
gating irradiation damage mechanisms and _ physically-based 
models, will be used to guide the model development. Advanced 
statistical techniques including pattern recognition and transforma- 
tion analysis methods will be used to help identify important 
variables and optimal modeling forms and develop improved mod- 
els. An example of this approach for a recent project to model J-R 
curves will be presented. The scope and status of the program to 
the date of the meeting will also be presented. 


35699 (NUREG/CP-0126-Vol.3, pp. 223-240) Interim fatigue 
design curves for carbon, low-alloy, and austenitic stainless 
steels in LWR environments. Majumdar, S. (Argonne National 
Laboratory, IL (US)); Chopra, O.K.; Shack, W.J. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.3: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 
The existing data in the literature on the fatigue of carbon steel 
in LWR environments have been reviewed to provide a basis for 
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the development of fatigue design curves that account for the ef- 
fect of LWR environments. The primary published sources of these 
data are the work by Higucht and lida, the data obtained in a test 
loop at the Dresden 1 reactor by GE, tests performed by GE/EPRI, 
and the work by Terrell. In addition, a series of tests has been 
conducted by B&W In water chemistries characteristic of fossil sec- 
ondary systems.6 Although these water chemistries are much 
different from the LWR chemistries of interest, the temperature and 
oxygen levels - which appear to be the critical environmental vari- 
ables - are in the ranges of interest. A number of trends are clear 
from the available data. Both temperature and oxygen affect fatigue 
life. At the very low dissolved-oxygen levels characteristic of PWRs 
and BWRs with hydrogen water chemistry, environmental effects 
on fatigue life are modest at all temperatures and strain rates. In- 
creases in dissolved oxygen above ~0.1 ppm, produce significant 
reductions In fatigue life. The effect of the dissolved-oxygen in- 
creases rapidly with increasing concentration up to ~0.2 ppm. but 
above this level there is relatively little effect on fatigue life from 
further Increases up to 8 ppm. In oxygenated environments, fatigue 
life depends strongly on strain rate (this dependence on loading 
history can also be characterized in terms of frequency or rise time) 
and temperature. For the same environment and the same strain 
range, lives can vary by a factor of ~50 depending on the strain 
rate. At a given strain rate, fatigue life increases by a factor of ~5 
or more as the temperature is decreased from 288° to 200°C. 


35700 (NUREG/CP-0126-Vol.3, pp. 241-265) Progress in 
non-destructive examination: Risk-based inspection, method- 
ology for flaw distribution studies and validation of acoustic 
emission crack detection. Doctor, S.R. (Pacific Northwest labora- 
tory, Richland, WA (US)); Anderson, C.M.; Gore, B.F.; Heasler, 
P.G.; Hutton, P.H.; Schuster, G.J.; Simonen, F.A.; Spanner, J.C.; 
Vo, T.V. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven 
National Lab., Upton, NY (United States). Mar 1993. (CONF- 
921007—Vol.3: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 21-23 Oct 1992). In Proceedings of 
the US Nuclear Regulatory Commission twentieth water reactor 
safety information meeting: Volume 3, Aging research 
developments, Primary system integrity, Structural and seismic en- 
gineering, Earth sciences, Probabilistic risk assessment topics. 
567p. Source: OSTI; NTIS; INIS; GPO. 

This paper reports on three of the nondestructive evaluation 
(NDE) activities in progress on programs being conducted for the 
US NRC. One activity (Risk-Based Inspection) is developing risk- 
based criteria for setting priorities for inspection of pressure 
boundary systems and components. The second activity (Method- 
ology for Flaw Distribution Studies) is designing and assembling a 
data base to quantify the distribution of fabrication flaws that exist in 
US nuclear reactor pressure vessels with respect to density, size, 
type, and location. The third activity (Validation of Acoustic Emis- 
sion Crack Detection) is developing field procedures, performing 
field validation testing, and working with ASME code groups to gain 
acceptance,of acoustic emission technology. Progress on these ac- 
tivities will be discussed as three separate sections in this report. 


35701 (NUREG/CP-0126-Vol.3, pp. 267-276) Advancement 
in eddy-current test technology for steam generator tub in- 
spection. Dodd, C.V. (Oak Ridge National Laboratory, TN (US)); 
Pate, J.R. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
DOE Contract AC05-840R21400. (CONF-921007—Vol.3: 20. water 
reactor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 
We are continuing to improve the ORNL eddy-current inspection 
methods and to apply them to standard industry inspections. We 
have interfaced our multiple property analysis programs to the in- 
dustry standard instrument, the Zetec MIZ-18. We have interfaced 
our IBM PC-AT clones to the Hewlett Packard computer system 
used by Zetec and Westinghouse in their data analysis. We can 
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now analyze industry plant inspection data on optical disks using 
the ORNL multiple property methods. We have improved the multi- 
ple property data analysis methods by adding more properties, 
read from different standards. We have considerably improved the 
fit and accuracy of our automatic analysis of eddy-current data by 
the use of these additional test samples. In addition, we have writ- 
ten software that performs an analysis similar to the Zetec or 
Westinghouse analysis. This allows the ORNL and the traditional 
industry analysis to be compared. Our automatic analysis can be 
applied immediately to reading in-line standards to allow early 
signs of probe wear or degradation to be detected. 


35702 (NUREG/CP-0126-Vol.3, pp. 277-298) Performance 
demonstration requirements for eddy current steam generator 
tube inspection. Kurtz, R.J. (Pacific Northwest Laboratory, Rich- 
land, WA (US)); Heasler, P.G.; Anderson, C.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007—Vol.3: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 3, 
Aging research developments, Primary system integrity, Structural 
and seismic engineering, Earth sciences, Probabilistic risk assess- 
ment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes the methodology used for developing per- 
formance demonstration tests for steam generator tube eddy 
current (ET) inspection systems. The methodology is based on sta- 
tistical design principles. Implementation of a performance 
demonstration test based on these design principles will help to 
ensure that field inspection systems have a high probability of de- 
tecting and correctly sizing tube degradation. The technical basis 
for the ET system performance thresholds is presented. Probability 
of detection and flaw sizing tests are described. 


35703 (NUREG/CP—0126-Vol.3, pp. 303-316) Plans for con- 
tainment bellows testing under extreme loads. Spletzer, B.L. 
(Sandia National Laboratories, Albuquerque, NM (US)); Lambert, 
L.D.; Parks, M.B. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
DOE Contract AC04-76DP00789. (CONF-921007—Vol.3: 20. water 
reactor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 
Piping penetrations in nuclear power plant steel containments 
are surrounded by flexible metal bellows. The purpose of the bel- 
lows is to maintain the containment pressure boundary integrity 
while permitting relative movement between the piping and the 
containment wall. In a severe accident, bellows may be subjected 
to high temperatures, pressure, and combinations of lateral and 
axial deflections. Sandia National Laboratories (SNL), under spon- 
sorship of the Nuclear Regulatory Commission (NRC), is 
performing a series of tests to investigate the performance of con- 
tainment bellows under severe accident conditions. The plans for 
these tests are outlined here. Tests on two different bellows diame- 
ters with various convolution designs will be conducted. Single- 
and double-ply bellows will be subjected to elevated and ambient 
temperature and pressure, and a variety of representative loading 
conditions during the tests. A typical test consists of deflecting the 
bellows and monitoring bellows failure by measuring leakage. 
Loading sequences consist of (1) compression followed by lateral 
displacement; (2) limited lateral displacement, compression, then 
more lateral displacement; (3) sequence No. 2 with the addition of 
internal pressure; (4) simultaneous application of compression, lat- 
eral displacement and proportional internal pressure; (5) sequence 
No. 4 plus elevated temperature; (6) elongation followed by lateral 
displacement; and (7) simultaneous elongation and lateral displace- 
ment. The test conditions are meant to simulate loading on a 
containment bellows under severe accident conditions. Twenty 
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bellows specimens, procured from a nuclear qualified bellows man- 
ufacturer, are now complete. Testing is scheduled to start in 
October 1992 and continue through April 1993. 


35704 (NUREG/CP-0126-Vol.3, pp. 317-326) Large Scale 
Seismic Test Program at Hualien, Taiwan. Tang, H.T.; Graves, 
H.L.; Liao, Y.C. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

The Large-Scale Seismic Test (LSST) Program at Hualien, 
Taiwan, is a follow-on to the Soil-Structure Interaction (SSI) experi- 
ments at Lotung, Taiwan. The Electric Power Research Institute 
(EPRI) and the Taiwan Power Company (Taipower) organized and 
took the lead in planning and managing the program. Other organi- 
zations cofunding, cost-sharing and providing technical, as well as, 
management input to the LSST Program are the US Nuclear Reg- 
ulatory Commission (NRC), the Central Research Institute of 
Electric Power Industry (CRIEPI), the Tokyo Electric Power Com- 
pany (TEPCO), the Commissariat A L’Energie Atomique (CEA), the 
Electricite de France (EdF), Framatome, the Korea Electric Power 
Corporation (KEPCO), the Korea Institute of Nuclear Safety (KINS) 
and the Korea Power Engineering Company (KOPEC). The LSST 
was initiated in January 1990, and is envisioned to last five years 
for earthquake monitoring. Major tasks completed in 1991 included 
instrumentation layout, test model design and site geotechnical in- 
vestigation before excavation. In he test model began, the second 
phase site investigation after 1992, construction of the excavation 
was conducted, and instrumentations for model and field response 
monitoring were purchased. The forced vibration tests (FVT) are 
planned in late 1992 and the scope for blind prediction of forced 
vibration test results has been developed. New efforts in 1992 in- 
cluded the design of a vertical flat bottom tank at the LSST site for 
tank SSI response investigation. This paper describes the progress 
of the Hualien project with more emphasis on site investigation 
achievements. 


35705 (NUREG/CP-—0126-Vol.3, pp. 327-351) An update on 
the structural aging program. Naus, D.J. (Oak Ridge National 
Laboratory, TN (US)); Oland, C.B.; Ellingwood, B.; Mori, Y.; Arndt, 
E.G. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Mar 1993. DOE Contract 
AC05-840R21400. (CONF-921007-Vol.3: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 3, Ag- 
ing research developments, Primary system integrity, Structural 
and seismic engineering, Earth sciences, Probabilistic risk assess- 
ment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

The Structural Aging (SAG) Program is being conducted at the 
Oak Ridge National Laboratory (ORNL) for the Nuclear Regulatory 
Commission (NRC). The SAG Program is addressing the aging 
management of safety-related concrete structures in nuclear power 
plants for the purpose of providing improved technical bases for 
their continued service. The program is organized into four tasks: 
Program Management, Materials Property Data Base, Structural 
Component Assessment/Repair Technologies, and Quantitative 
Methodology for Continued Service Determinations. Objectives and 


a summary of accomplishments under each of these tasks are pre- 
sented. 


35706 (NUREG/CP-0126-Vol.3, pp. 353-363) A tsunami 
about 1000 years ago in Puget Sound, Washington. Atwater, 
B.F. (Univ. of Washington, Seattle (US)); Moore, A.L. Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.3: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 





Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

Water surged from Puget Sound sometime between 1000 and 
1100 years ago, overrunning tidal marshes and mantling them with 
centimeters of sand. One overrun site is 10 kilometers northwest of 
downtown Seattle; another is on Whidbey Island some 30 kilome- 
ters farther north. Neither site has been widely mantled with sand 
at any other time in the past 2000 years. Deposition of the sand 
coincided-to the year or less—with abrupt, probably tectonic subsi- 
dence at the Seattle site, and with landsliding into nearby Lake 
Washington. These findings show that a tsunami was generated in 
Puget Sound, and they tend to confirm that a large shallow earth- 
quake occurred in the Seattle area about 1000 years ago. 


35707 (NUREG/CP-0126-Vol.3, pp. 473-490) Summary of an 
abridged assessment of shutdown risk for a mark Ill boiling 
water reactor. Brown, T.D. (Sandia National Laboratories, Albu- 
querque, NM (US)); Miller, L.A.; Kmetyk, L.N. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. DOE Contract AC04-76DP00789. 
(CONF-921007-Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

n abridged accident progression and consequence analysis 
was performed on a selected portion of the refueling mode of oper- 
ation at the Grand Gulf Nuclear Power Plant. In this abridged 
analysis simplified models were used to delineate the possible ac- 
cident progressions, to estimate the source term and to assess the 
onsite consequences. The MACCS code was used to estimate the 
offsite consequences. While the decay heat is lower in shutdown 
accidents relative to full power accidents and, thus, there is poten- 
tially more time to respond to the accident, the plant is in a 
configuration that offers very little attenuation of a release should 
one occur. Thus, the reduction in the radionuclide potential from 
decay is counterbalanced by the lack of plant n-Litigation features. 
Offsite consequences associated with these shutdown accidents 
were shown to be comparable with full-power accidents. 


35708 (NUREG/CP-0126-Vol.3, pp. 491-503) Analysis of ac- 
cidents during the mid-loop operating state at a PWR. Jo, J. 
(Brookhaven National Laboratory, Upton, NY (US)); Lin, C.C.; 
Mubayi, V.; Neymotin, L.; Nimnual, S. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. (CONF-921007-Vol.3: 20. water reactor safety informa- 
tion meeting, Bethesda, MD (United States), 21-23 Oct 1992). In 
Proceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

Studies suggest that the risk of severe accidents during low 
power operation and/or shutdown conditions could be a significant 
fraction of the risk at full power operation. The Nuclear Regulatory 
Commission has begun two risk studies to evaluate the progres- 
sion of severe accidents during these conditions: one for the Surry 
plant, a pressurized water reactor (PWR), and the other for the 
Grand Gulf plant, a boiling water reactor (BWR). This paper sum- 
marizes the approach taken for the Level 2/3 analysis at Surry for 
one plant operating state (POS) during shutdown. The current ef- 
forts are focussed on evaluating the risk when the reactor is at 
mid-loop; this particular POS was selected because of the reduced 
water inventory and the possible isolation of the loops. The Level 
2/3 analyses are conditional on core damage having occurred. Ini- 
tial results indicate that the conditional consequences can indeed 
be significant; the defense-in-depth philosophy governing the safety 
of nuclear power plants is to some extent circumvented because 
the containment provides only a vapor barrier with no capability for 
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pressure holding, during this POS at Surry. However, the natural 
decay of the radionuclide inventory provides some mitigation. 
There are essentially no predicted off-site prompt fatalities even for 
the most severe releases. 


35709 (NUREG/CP-0126-Vol.3, pp. 531-539) Level 1 risk 
anaylsis of Low Power and Shutdown operations at a BWR: 
Phase 2 results. Whitehead, D.W. (Sandia National Laboratories, 
Albuquerque, NM (US)); Staple, B.D.; Daniel, S.L.; Kirk, H.; Darby, 
J.; Walsh, B.; Yakle, J.; Miller, S.; Forester, J. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. DOE Contract AC04-76DP00789. 
(CONF-921007—Voi.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

This paper describes the current status of Phase 2 of the BWR 
Low Power and Shutdown Accident Frequencies Program being 
conducted at Sandia National Laboratories for the US Nuclear Reg- 
ulatory Commission. The major focus of this phase of the project is 
a detailed analysis of potential accidents that could occur at Grand 
Gulf while in Cold Shutdown [Plant Operational State (POS) 5] 
during a refueling outage. POS 5 was selected for detailed exami- 
nation based upon the results of the Phase 1 Coarse Screening 
Analysis, the results of which were presented at the Nineteenth 
Water Reactor Safety Information Meeting. A summary of the 
project including results and insights from Phase 2 is presented. 


35710 (NUREG/CP-—0130-Vol.1, pp. 43-50) GE’s advanced 
nuclear reactor designs. Berglund, R.C. (GE Nuclear Energy, 
San Jose, CA (US)). Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Har- 
vard Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; 
USDOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

The excess of US electrical generating capacity which has ex- 
isted for the past 15 years is coming to an end as we enter the 
1990s. Environmental and energy security issues associated with 
fossil fuels are kindling renewed interest in the nuclear option. The 
importance of these issues are underscored by the National En- 
ergy Strategy (NES) which calls for actions which “are designed to 
ensure that the nuclear power option is available to utilities.” 
Utilities, utility associations, and nuclear suppliers, under the lead- 
ership of the Nuclear Power Oversight Committee (NPOC), have 
jointly developed a 14-point strategic plan aimed at establishing a 
predictable regulatory environment, standardized and pre-licensed 
Advanced Light Water Reactor (ALWR) nuclear plants, resolving 
the long-term waste management issue, and other “enabling condi- 
tions.” GE is participating in this national effort and GE’s family of 
advanced nuclear power plants feature two reactor designs, devel- 
oped on a common technology base, aimed at providing a new 
generation of nuclear plants to provide safe, clean, economical 
electricity to the world’s utilities in the 1990s and beyond. Together, 
the large-size (1300 MWe) Advanced Boiling Water Reactor 
(ABWR) and the small-size (600 MWe) Simplified Boiling Water 
Reactor (SBWR) are innovative, near-term candidates for expand- 
ing electrical generating capacity in the US and worldwide. Both 
possess the features necessary to do so safety, reliably, and eco- 
nomically. 


35711 (NUREG/CR-5754) Boiling-Water Reactor internals 
aging degradation study: Phase 1. Luk, K.H. (Oak Ridge Na- 
tional Lab., TN (United States)). Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Sep 1993. 44p. Sponsored by 
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Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM-—11876). Source: 
OSTI; NTIS; INIS; GPO. 

This report documents the results of an aging assessment study 
for boiling water reactor (BWR) internals. Major stressors for BWR 
internals are related to unsteady hydrodynamic forces generated 
by the primary coolant flow in the reactor vessel. Welding and cold- 
working, dissolved oxygen and impurities in the coolant, applied 
loads and exposures to fast neutron fluxes are other important 
stressors. Based on results of a component failure information sur- 
vey, stress corrosion cracking (SCC) and fatigue are identified as 
the two major aging-related degradation mechanisms for BWR in- 
ternals. Significant reported failures include SCC in jet-pump 
holddown beams, in-core neutron flux monitor dry tubes and core 
spray spargers. Fatigue failures were detected in feedwater sparg- 
ers. The implementation of a plant Hydrogen Water Chemistry 
(HWC) program is considered as a promising method for control- 
ling SCC problems in BWR. More operating data are needed to 
evaluate its effectiveness for internal components. Long-term fast 
neutron irradiation effects and high-cycle fatigue in a corrosive en- 
vironment are uncertainty factors in the aging assessment process. 
BWR internals are examined by visual inspections and the method 
is access limited. The presence of a large water gap and an ab- 
sence of ex-core neutron flux monitors may handicap the use of 
advanced inspection methods, such as neutron noise vibration 
measurements, for BWR. 
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35712 (CEA-CONF—11387) Monte Carlo validation of self 
shielding and void effect calculations. Tellier, H.; Coste, M.; 
Raepsaet, C.; Soldevila, M.; Van der Gucht, C. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1993. 11p. (CONF-9304131-: Ad- 
vanced Monte Carlo computer programs for radiation transport, 
Saclay (France), 27-29 Apr 1993). Order Number DE94601242. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Because it would be too expensive in computer time and mem- 
ory, the representation of the cross sections behaviour with a fine 
energy mesh in the resonance energy range is impossible to use 
for daily reactor core calculations. Thus the physicist must adopt a 
much broader energy mesh and the effective cross section con- 
cept. This is the self shielding formalism. With the new generation 
of reactor physics codes, it is now possible to compute the space 
and energy dependence of the heavy nucleus resonant absorption 
inside the rod of a heterogeneous lattice. Then the problem be- 
comes the validation of the computed results which are obtained 
with the new self shielding formalism. As it does not exist any ex- 
perimental result, very detailed and sophisticated calculations 
which can be used as reference ones are needed. The Monte 
Carlo method with a continuous energy description of the neutron 
data is a very efficient tool to generate such reference calculations. 
A slowing down calculation with a very fine multigroup mesh is 
also interesting. In the frame of the qualification of the new assem- 
bly code APOLLO 2 which solves the Boltzmann equation in the 
multigroup approximation by the collision probability method. We 
have made a comparison between the resonant absorption rates 
which were deduced from a self shielding calculation and the ones 
given by the reference computations, the slowing down and the 
Monte Carlo calculations. We were interested in the heavy nuclei 
which are the most self shielded, uranium 238 and thorium 232 
and the ones which have a large resonance in the thermal range, 
plutonium 240 and plutonium 242. 


35713 (CEA-CONF—11388) Innovation - Reactors of future. 
The differential model for equivalent parameters (D.M.E.P.): a 
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decisional tool for the design. Coudray, R. (CEA Centre d’Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie); Eid, M.; Fiorini, G.L. CEA Centre d'Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Mecanique et de 
Technologie. 1998. 34p. (CONF-9304208—: Conference ENS TOP- 
NUX’93, La Haye (Netherlands), 25-28 Apr 1993). Order Number 
DE94602314. Source: OSTI; NTIS (US Sales Only); INIS. 

This report complements that will appear in the conference pro- 
ceedings. Two configurations have been considered but in the 
following, only the results relating to the 'Residual Heat Removal 
System 1300’ structure are analyzed. This makes it possible to 
consider both the contributions of the work that has been carried 
out and the potential advantages of the D.M.E.P. model. We will, 
first, recall the principle of the parameterization that has been per- 
formed. 


35714 (CEA-CONF-—11390) Irradiation effect on fatigue be- 
haviour of zircaloy-4 cladding tubes. Soniak, A. (CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Tech- 
nologie des Materiaux); Lansiart, S.; Royer, J.; Mardon, J.P.; 
Waeckel, N. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie des Materiaux. 1993. 20p. (CONF- 
930611—-: 10. international ASTM symposium on zirconium in the 
nuclear industry, Baltimore, MD (United States), 21-24 Jun 1993). 
Order Number DE94601243. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Since nuclear electricity has a predominant share in French gen- 
erating capacity, PWR’s are required to fit grid load following and 
frequency control operating conditions. Consequently cyclic 
stresses appear in the fuel element cladding. In order to character- 
ize the possible resulting clad damage, fatigue tests were 
performed at 350 deg C on unirradiated material or irradiated 
stress relieved Zircaloy-4 tube portions, using a special device for 
tube fatigue by repeated pressurization. It appears that, for high 
stress levels, the material fatigue life is not affected by irradiation. 
But the endurance fatigue limit undergoes a decrease from the 350 
MPa value for unirradiated material to the 210 MPa value for the 
material irradiated for four cycles in a PWR. However, this effect 
seems to saturate with irradiation dose: no difference could be de- 
tected between the two cycles results and the corresponding four 
cycles results. The corrosion effect and the load following influence 
were also investigated: they do not appear to modify the fatigue 
behaviour in our experimental conditions. 


35715 (CEA-CONF-11395) Experimental studies on seis- 
mic behaviour of PWR fuel assemblies. Queval, J.C. (CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie); Gantenbein, F.; Pertuis, S. de. CEA 
Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1993. 6p. (CONF-930803-—: 12. bi- 
ennial conference for the International Association for Structural 
Mechanics in Reactor Technology (SMIRT 12), Stuttgart (Ger- 
many), 16-26 Aug 1993). Order Number DE94602315. Source: 
OST; NTIS (US Sales Only); INIS. 

The models which are used in the study of PWR core seismic 
behaviour are mainly qualified by means of out of core tests per- 
formed with single assemblies. But the model validity can be 
completely verified only with seismic tests on interacting assem- 
blies (ref.1). Such seismic tests have been conducted on a shaking 
table by the CEA, in conjunction with FRAMATOME. Three test 
configurations have been retained: a single row of 5 or 13 reduced 
scale assembly mock-ups, and the 13 mock-ups arranged in a 
lozenge pattern (5 rows with 1 to 5 mock-ups). For each of these 
configurations, the seismic tests consisted of earthquakes with lev- 
els increasing from 0.1 g to 0.6 g. This paper presents the tests 
and the principal results. 


35716 (CEA-CONF—-11396) Dynamic modelling of PWR fuel 
assembly for seismic behaviour. Brochard, D.; Benjedidia, A.; 
Gantenbein, F.; Gibert, RJ. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1993. 6p. (CONF-930803—: 12. biennial conference for the Interna- 
tional Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602316. Source: OSTI; NTIS (US Sales Only); INIS. 





Vibration and snap back tests have shown that the behaviour of 
PWR fuel assemblies was non linear: the fuel assembly eigenfre- 
quencies decrease with the excitation level or with the motion 
amplitude, which was supposed to be due to the slippage of the 
fuel rods through the grids. Up to now the fuel assembly models 
were linear and composed by one beam alone representing both 
the guide thimbles and the fuel rods or by two beams (one for the 
guide thimbles and one for the fuel rods). The stiffnesses of such 
models were adjusted to fit with the measured eigenfrequency cor- 
responding to a given amplitude. The aim of this paper is to 
identify the influence of the slippage between grids and fuel rods 
on the dynamic behaviour of the fuel assembly. For that purpose a 
non linear fuel assembly model is proposed representing explicitly 
the slippage phenomenon and is applied to the reduced scale fuel 
assemblies which have been tested in the framework of a collabo- 
ration between FRAMATOME and CEA-DMT. Comparisons 
between calculations and experiments will be presented and the 
limitation of this model will be also discussed. 


35717 (CEA-CONF-11398) Hydrogen risk and associated 
calculations. Forestier, A.; Lecomte, M.; Studer, M. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie. 1993. 6p. (CONF-930803—: 12. bi- 
ennial conference for the International Association for Structural 
Mechanics in Reactor Technology (SMIRT 12), Stuttgart (Ger- 
many), 16-26 Aug 1993). Order Number DE94602317. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Hydrogen risk is one aspect that can’t be neglected by nuclear 
safety. On the other side, experimental data are very difficult to 
simulate the real conditions of an accident. So the numerical way 
can be an aid to the comprehension and the modelling of the risk. 
PLEXUS code, with its previous developments seems a good can- 
didate to simulate this problem. 


35718 (CEA-CONF—-11500) Instrumentation needs and data 
management by the French protection and nuclear safety in- 
stitute for the diagnosis and prognosis of the release during 
an emergency on a PWR. Rague, B.; Janot, L.; Jouzier, A. CEA 
Centre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection de l'Environnement et des Installations. 1992. 12p. 
(CONF-9203279-: CSNI specialist meeting on instrumentation to 
manage severe accidents, Cologne (Germany), 16 Mar 1992). Or- 
der Number DE94603459. Source: OSTI; NTIS (US Sales Only); 
INIS. 

IPSN in conjunction with EDF has been developing for the last 
years an approach for the diagnosis and prognosis of the Source 
Term during an accident on a PWR. Intended for the off-site emer- 
gency teams, this methodology is implemented with dedicated 
manual and computerized tools within the frame of the SESAME 
project. It is necessary to have access during the accident to 
various information dealing with the state of the plant. These infor- 
mation needs and the various means available to pick up data 
from the plant are described in this paper. Emphasis is given on 
the analysis of data that is needed to avoid any failure in the as- 
sessment of the state of the safety barriers and functions. This 
analysis deals with: the quality of the information depending on the 
environmental conditions and on the availability of the supply sys- 
tems, the cross-check between measurements of same type, the 
cross-check between measurements of different types. 


35719 (EDF—93-NB-00025) Comparative metallurgical study 
of thick hard coatings without cobalt. Clemendot, F. (Electricite 
de France (EDF), 77 - Ecuelles (France)); Van Duysen, J.C.; 
Champredonde, J. Electricite de France (EDF), 92 - Clamart 
(France). Jul 1992. 22p. (In French). Order Number DE94603460. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Wear and corrosion of stellite type hard coatings for valves of 
the PWR primary system raise important problems of contamina- 
tion. Substitution of these alloys by cobalt-free hard coatings 
(Colmonoy 4 and 4.26, Cenium 36) should allow to reduce this 
contamination. A comparative study (chemical, mechanical, ther- 
mal, metallurgical), as well as 2 corrosion study of these coatings 
were carried out. The results of this characterization show that 
none of the studied products has globally characteristics as good 
as those of grade 6 Stellite currently in service. 
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35720 (EDF-93-NB-00026) The hardness test: a real me- 
chanical test. Rezakhanlou, R. Electricite de France (EDF), 92 - 
Clamart (France). Feb 1993. 29p. (in French). Order Number 
DE94603461. Source: OSTI; NTIS (US Sales Only); INIS. 

During the service life, the mechanical properties of the PWR 
components change. It is necessary to determine precisely this 
evolution, but it is not always possible to draw a sample with the 
adequate size for the characterization. For this latter case we in- 
tend to calculate the stress-strain curve of a material from a 
hardness test results, because it is appropriate for testing on site 
and do not need any particular sample shape. This paper is the 
first bibliographical part of a larger study on the relation between 
the values measured during a hardness test (applied load, indenta- 
tion diameter) and the mechanical properties of a solid obtained by 
a traction test. We have treated the problem within the general set- 
ting of two solids in contact. Thus, we expose general elastic, 
elasto-plastic and plastic models describing the indentation of a 
solid by a rigid indenter. 


35721 (EDF-93-NB-00029) Computer-generated vibratory 
signatures for EDF PWR reactor vessel internals. Trenty, A. 
(Electricite de France (EDF), 78 - Chatou (France)); Lefevre, F.; 
Garreau, D. Electricite de France (EDF), 92 - Clamart (France). Jul 
1992. 21p. (In French). Order Number DE94603462. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper presents a device for generation of characteristic sig- 
natures for normal or faulty vibrations on EDF PWR internal 
structures. The objective is to test the efficiency of methods for di- 
agnosing faults in these structures. With this device, it is possible 
to build an entire PSD in several phases: choice of a general basic 
shape, localized addition of several kinds of background noise, 
generation of peaks of variable shapes, adjustment of local or 
global amplifications... It also offers the possibility of distorting real 
PSDs acquired from the reactor: shifting frequency or modifying 
peak shape, eliminating or adding existing shapes or shapes to be 
created, smoothing curves... One example is given of simulated 
loss of function in a hold-down spring on a computer-generated 
PSD of ex-core neutron noise. The device is now being used to 
test the potential of neural networks in recognizing faults on inter- 
nal structures. 


35722 (EDF—93-NB-00030) Eddy currents signal process- 
ing for steam generator inspection in PWR nuclear power 
plants. Georgel, B. Electricite de France (EDF), 92 - Clamart 
(France). Jul 1991. 12p. (in French). Order Number DE94603463. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Steam generator tubes in nuclear power plants are periodically 
checked by means of eddy current probes. The output of a probe 
is composed of three types of signals: known events (rolling zone, 
support plates, U-bend part), noise (mainly metallurgical noise) and 
possible flaws. The latter are random transients, both in arrival 
time and in shape: they have to be detected and then estimated, 
before to be fed to the high level stages of a diagnostics system. 
The objective of the study presented is to develop a semi- 
automatic system, which could manage and process more than 1 
M-bytes of data per tube and provide an operator with reliable di- 
agnostics proposals within a few minutes. This can be achieved 
only by cooperation of several digital signal processing techniques: 
detection, segmentation, estimation, noise subtraction, adaptive fil- 
tering, modelization, pattern recognition. The paper describes some 
of these items. 


35723 (EDF—93-NB-00040) Paluel nuclear power plant PSA: 
methodology for assessing human reliability. Mosneron-Dupin, 
F.; Villemeur, A.; Moroni, J.M. Electricite de France (EDF), 92 - 
Clamart (France). Apr 1990. tip. (In French). Order Number 
DE94603464. Source: OSTI; NTIS (US Sales Only); INIS. 

The Probabilistic Human Reliability Analysis (PHRA) performed 
as a part of the Paluel Nuclear Power Plant PSA is based on more 
than 200 simulator tests performed at EDF. These tests constitute 
an outstanding source of qualitative and quantitative information 
about operator behaviour during accidental situations. With such a 
basis, the PHRA yielded interesting teachings for the improvement 
of training and man-machine interface. However, PHRA methods 
still have noticeable limitations. Progress could be made by addi- 
tional data collection, validation of the methods, and limited scope 
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modelling of operator behaviours. However, one should not 
address Human Reliability only with PHRA methods. A comprehen- 
sive, multidimensional approach is necessary. It should be based 
on a thorough knowledge of man complexity, and, therefore, on 
Human Sciences. 


35724 (EDF-93-NB-00042) OSICA: operating simulation of 
a 900 MW PWR plant in the Casoar project -validation and fu- 
ture uses. Corfmat, J.P.; Effantin, M. Electricite de France (EDF), 
92 - Clamart (France). Jun 1992. 11p. Order Number DE94603465. 
Source: OSTI; NTIS (US Sales Only); INIS 

The aim of EDF’s CASOAR project is to monitor and control all 
generation of electricity and most of its transportation in France 
with a view to technical and economic optimization of its power 
stations connected to the grid. This monitoring takes new operating 
constraints into account for PWR nuclear power stations: as a con- 
sequence, a new automatic boration and dilution system will be 
implemented. In these conditions, it should be checked in all cases 
that the plants are operating normally. For a purpose of studying 
and simulating the interactions between the CASOAR system and 
a nuclear power plant, a model named OSICA has been developed 
by the Research and Development Division of Electricite de 
France. The simulation model comprises the main components 
presented below: thermo-hydraulic model of a 900 MWe PWR unit 
with its associated regulations, model of the reactor core, partial 
representation of the interface computer, model of the automatic 
boration and dilution system, predictive computation routine used 
by the interface computer to ascertain the feasibility of electric pro- 
grams. This paper will emphasize two aspects of the OSICA 
simulator: The validation of the two first components of the OSICA 
model: thermo-hydraulic model and axial reactor core model, in 
transient conditions. This will be done by carrying out a compari- 
son between results provided by OSICA and experimental data 
recorded on a french PWR power plant (CRUAS 4) during April 
and June 1991. Future uses of the OSICA simulator for the 
CASOAR project; in particular sensitivity analysis on important pa- 
rameters (fuel burn-up) and design of new control laws. 


35725 (EDF-93-NB-00043) Contribution of the ergonomic 
analysis to the improvement of the design of operating proce- 
dures in nuclear power plants. Dien, Y.; Montmayeul, R. 
Electricite de France (EDF), 92 - Clamart (France). Nov 1992. 21p. 
Order Number DE94603466. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The design of operating procedures for continuous processes is 
much too often based on implicit assumptions both concerning the 
operators and the operating conditions that must be dealt with. The 
merit of the ergonomic approach to the design of procedures is to 
take account of the way the various operators actually use operat- 
ing procedures. The actual use is determined from the analysis of 
on-site operation (normal and incident operating conditions) and 
the analysis of full-scale simulators tests (incident operating 
conditions). The introduction of the ergonomic approach in the pro- 
cedure design results in new design principles being proposed. 


35726 (EDF-93-NB-00051) Stress Corrosion Cracking of al- 
loy 600 in high temperature water: a study of mechanisms. 
Boursier, J.M. (Electricite de France (EDF), 77 - Ecuelles (France)); 
Bouvier, O. de; Gras, J.M.; Noel, D.; Vaillant, F.; Rios, R. Electricite 
de France (EDF), 92 - Clamart (France). Dec 1992. 18p. Order 
Number DE94603467. Source: OSTI; NTIS (US Sales Only); INIS. 

Investigations of the stress corrosion cracking behaviour of Alloy 
600 tubing in high temperature water were performed in order to 
get a precise knowledge of the different stages of the cracking and 
their dependence on various parameters. The compatibility of the 
results with the main mechanisms to be considered was examined. 
Results showed three stages in the cracking: a true incubation 
time, a slow-rate propagation period followed by a _ rapid- 
propagation stage. Tests separating stress and strain rate 
contributions show that the strain rate is the main parameter which 
controls the crack propagation. The hydrogen overpressure was 
found to increase the crack growth rate up to 1-4 bar, but a strong 
decrease is observed from 4 to 20 bar. Analysis of the hydrogen 
ingress in the metal showed that it is neither correlated to the hy- 
drogen overpressure nor to the severity of cracking; so cracking 
resulting from an hydrogen-model is unlikely. No detrimental effect 
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of oxygen (4 bar) was noticed both in the mill-annealed and the 
sensitized conditions. Finally, none of the classical mechanisms, 
neither hydrogen-assisted cracking nor slip-step dissolution, can 
correctly describe the observed behaviour. Some fractographic ex- 
aminations, and an influence of primary water on the creep rate of 
Alloy 600, lead to consider that other recent mechanisms, involving 
an interaction between dissolution and plasticity, have to be con- 
sidered. 


35727 (EDF-93-NB-00052) Stress corrosion cracking of al- 
loy 600 in water: influence of strain rate on the different 
stages of cracking. Boursier, J.M. (Electricite de France (EDF), 
77 - Ecuelles (France)); Gras, J.M.; Vaillant, F. Electricite de 
France (EDF), 92 - Clamart (France). Mar 1992. 13p. Order Num- 
ber DE94603468. Source: OSTI; NTIS (US Sales Only); INIS. 

Alloy 600 used as material of steam generator tubing in pressur- 
ized water reactors is susceptible to intergranular stress corrosion 
cracking (SCC). Laboratory tests in primary water have evidenced 
that Alloy 600 SCC involves firstly an initiation period (roughly one 
hundred hours) depending mainly on electrochemical processes, 
then a slow-propagation stage with crack depth less than a critical 
size -highly influenced by stress and mechanical surface 
conditions-, and finally a rapid-propagation stage leading to failure. 
Results from slow strain-rate and constant-load tests have demon- 
strated that strain-rate was the most suitable parameter for 
describing the different stages of propagation. Stress is only 
needed to generate a creep strain-rate. Correlation between SCC 
susceptibility and creep strain-rate was investigated at 360 deg C 
on six mill-annealed tubes showing different chemical compositions, 
mechanical properties and grain sizes. The tubes with high creep 
strain-rate exhibited the greatest susceptibility to SCC and several 
tubes with low creep rate demonstrated a low susceptibility, but 
one slow-creeping tube evidenced a relatively easy cracking. This 
behaviour may be a consequence of differences of metallurgical 
structure contribution to creep. An assessment of the durations of 
the initiation and the slow-propagation stages of cracking was at- 
tempted for the whole uniaxial tensile tests, using the macroscopic 
strain-rate. A crack tip strain-rate damage model is in progress to 
predict these durations for constant-load tests from CERTs. 


35728 (EDF-93-NB-00053) Stress corrosion cracking of 
steam generator tubing materials. Review and assessment. 
Gras, J.M. Electricite de France (EDF), 92 - Clamart (France). Oct 
1991. 25p. Order Number DE94603469. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Intergranular stress corrosion cracking of Alloy 600 is of great 
concern to the nuclear power industry. An up-to-date review of the 
phenomenon is presented on the basis of literature data and results 
from French laboratories. It shows the effect of different parameters 
involved and points out to some prospects for a better understand- 
ing of the mechanism. Microstructure, chemical composition of the 
material and environment may be considered of major importance. 
For instance, the knowledge of microstructural factors allows a pre- 
diction of Alloy 600 tubes susceptibility to stress corrosion cracking 
in PWR primary water. The effect of stresses and strain rate on 
crack initiation and propagation is also considered. Further to this 
survey, the contribution of mechanisms likely to be involved (slip 
dissolution model, hydrogen induced cracking) is examined. 


35729 (EDF-93-NB-00055) Links between probabilistic 
safety assessments and maintenance in french nuclear power 
plants. Dewailly, J.; Dubreuil-Chambardel, A.; Jacquot, J.P.; 
Magne, L. Electricite de France (EDF), 92 - Clamart (France). Jun 
1992. 12p. Order Number DE94603470. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Two Probabilistic Safety Assessments (PSAs) carried out in 
France on Pressurized Water Reactor (PWR) units ended in 1990. 
The first was conducted by CEA/IPSN on 900 MWe units and the 
second by EDF on 1300 MWe units. These PSAs determine the 
core damage frequency for all plant operating conditions ranging 
from cold shutdown for refuelling to full power operation. Both stud- 
ies will be periodically updated to integrate new data and 
knowledge. The Probabilistic Safety Assessment model makes it 
possible to rank component failures in order of importance for 
scenarios leading to core damage and thus highlights those com- 
ponents for which a maintenance effort should be made. A first link 





is thus established between Probabilistic Safety Assessments and 
preventive maintenance improvement studies. The maintenance 
role in PSAs is another link. Maintenance, as it is effected on nu- 
clear units, has an impact on the core damage frequency. The 
values of the reliability parameters of a component depend on the 
maintenance operations prescribed for that component. For the 
maintenance of a component, a series of other components are 
padiocked. At the end of the maintenance operations, errors can 
be committed (omission to replace a component into service 
configuration, ...). Each of these parameters (reliability, 
maintenance-related unavailability, inadequate configuration) af- 
fects the unit safety. Maintenance reinforcement has two opposite 
effects: the component failure rate decreases but its unavailability 
as well as the risk of inadequate configuration increase. Reinforced 
maintenance is only justified to prevent the failure of components 
with important consequences on safety, availability or maintenance 
costs. In conclusion, in order to assess risk properly, maintenance 
should be taken into account in the PSA. Probabilistic safety as- 
sessments and probabilistic unavailability studies are a requisite to 
truly optimize maintenance. 


35730 (EDF-93-NB-00061) Impact of shutdown risk on 
risk-based assessment of technical specifications. Deriot, S. 
Electricite de France (EDF), 92 - Clamart (France). Oct 1992. 16p. 
Order Number DES4603471. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This paper describes the current work performed by the Re- 
search and Development Division of EDF concerning risk-based 
assessment of Operating Technical Specifications (OTS). The cur- 
rent risk-based assessment of OTS at EDF is presented. Then, the 
level 1 Probabilistic Safety Assessment of unit 3 of the Paluel nu- 
clear power station (called PSA 1300) is described. It is fully 
computerized and takes into account the risk in shutdown states. A 
case study is presented. It shows that the fact of considering shut- 
down risk suggests that the current OTS should be modified. 


35731 (EGG-M-93147) RELAP5/MOD3 AP600 problems. 
Riemke, R.A. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1993]. 8p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract AC07-76i1D01570. 
(CONF-930778-6: 1993 RELAP-5 international users meeting, 
Boston, MA (United States), 6-9 Jul 1993). Order Number 
DE93018989. Source: OSTI; NTIS; INIS; GPO Dep. 

RELAPS/MODS is a reactor systems analysis code that has 
been developed jointly by the US Nuclear Regulatory Commission 
(USNRC) and a consortium consisting of several of the countries 
and domestic organizations that were members of the International 
Code Assessment and Applications Program (ICAP). The code is 
currently being used to simulate transients for the next generation 
of advanced light water reactors (ALWR’s). One particular reactor 
design is the Westinghouse AP600 pressurized water reactor 
(PWR), which consists of two hot legs and four cold legs as well 
as passive emergency core cooling (ECC) systems. Initial calcula- 
tions with RELAP5/MODS3 indicated that the code was not as 
robust as RELAP5/MOD2.5 with regard to AP600 calculations. Re- 
cent modifications in the areas of condensation wall heat transfer, 
interfacial heat transfer in the presence of noncondensibles, bubbly 
flow interfacial heat transfer, and time smoothing of both interfacial 
drag and interfacial heat transfer have improved the robustness, al- 
though more reliability is needed. 


35732 (IAEA-TECDOC-—706, pp. 17-24) The duplex concep- 
tion: Making corrosion resistant cladding behave in a LOCA 
like classic tubing. Eberle, R. (Siemens AG Unternehmensbere- 
ich KWU, Erlangen (Germany)); Cheliotis, G.; Fuchs, H.P.; 
Garzarolli, F. International Atomic Energy Agency, Vienna (Austria). 
Jun 1993. (CONF-9203274—: Technical committee meeting on be- 
haviour of core materials and fission product release in accident 
conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The history of corrosion resistant cladding development for PWR 
plants is described. The Siemens duplex conception of using Zry-4 
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as a base material and as outer layer, material containing 0.8 wt- 
per cent of tin, is presented. 8 refs, 15 figs. 


35733 (IAEA-TECDOC—706, pp. 35-43) Application of the 
models of the FRAP-T6 code to the LOC-3 test. El-Adham, K.A. 
(Atomic Energy Authority, Cairo (Egypt). Materials and Fuel Cycle 
Dept.). International Atomic Energy Agency, Vienna (Austria). Jun 
1993. (CONF-9203274—: Technical committee meeting on behav- 
iour of core materials and fission product release in accident 
conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 
FRAP-T6 code was used to analyze the Loss of Coolant Acci- 
dent (LOC-3 test) that was carried out at the test facility of the INEL 
(USA). Thermohydraulic behaviour was studied using the RELAP-5 
Code. That determined the boundary conditions of the fuel behav- 
iour code (FRAP-T6). The calculations were carried out using the 
Best Estimate (B.E) and the Evaluation Models of the Code. The 
temperature of the clad and the fuel, the internal pressure, stress 
and strain distribution and the rupture time were calculated. Com- 
parison between the measured and calculated values was used to 
assess the code and its models. (author). 12 refs, 16 figs, 3 tabs. 


35734 (IAEA-TECDOC-—706, pp. 59-67) High burnup fuel be- 
havior during a LOCA type accident: The Flash 5 experiment. 
Bruet, M. (CEA Centre d’Etudes de Grenoble, 38 (France)); 
Lemaignan, C.; Harbottle, J.; Montagnon, F.; Lhiaubet, G. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274—: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to obtain information on the behavior of a fuel rod during 
a LOCA sequence, after a high BU irradiation, a specific experi- 
ment was performed at CEN Grenoble, the Flash 5 irradiation. A 
small fuel rod, 30 cm in length, was refabricated out of a PWR as- 
sembly after a burn up of 50.3 GWd t~'. This rod was reirradiated 
in the Siloe pool reactor for 3 weeks in order to build some short- 
lived fission products and track them during the accident sequence. 
This irradiation was performed in a Griffon type rig, under a pres- 
sure of 1.3 MPa, for a LHGR of 18 kWm-'. The accidental 
sequence was obtained by reduction of the power to 7 kWm~—" and 
deflooding to 0.5 MPa leading to an increase of cladding tempera- 
ture in steam at an average rate of 28 Ks~'. The cladding failure 
occurred at 995 deg. C, and the sequence was stopped by reflood- 
ing at 1350 deg. C - i.e. 42 sec after the beginning of the accident. 
The Post Irradiation Examination included the analysis of fission 
products release during the accident in the gaseous form and 
those dissolved in the reflooding water. Damage to the cladding 
and to the fuel was observed by metallography. The irradiation pro- 
cedure and the main results of this experiment are described and a 
comparison with the results obtained earlier on fresh fuel rods will 
allow to focus on the effect of BU on the behavior during the acci- 
dental sequence. (author). 6 refs, 6 figs, 2 tabs. 


35735 (IAEA-TECDOC-—706, pp. 80-84) Irradiated fuel be- 
haviour during reactivity insertion accidents of light water 
reactors: Research and development studies at the CEA-IPSN, 
France. Papin, J. (CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance (France). Inst. de Protection et de 
Surete Nucleaire); Breton, J.P.; Rigat, H. International Atomic En- 
ergy Agency, Vienna (Austria). Jun 1993. (CONF-9203274—: 
Technical committee meeting on behaviour of core materials and 
fission product release in accident conditions in LWRs, Aix-en- 
Provence (France), 16-19 Mar 1992). In Behaviour of core 
materials and fission product release in accident conditions in 
LWRs: Proceedings of a technical committee meeting held in Aix- 
en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The future increase of the mean fuel burn-up to 52 GWd/t in the 
French PWR and the new analysis of accidental sequences led to 
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initiate research and development studies in the RIA field. Their 
particular aim is to check the validity of the safety criteria presently 
used in this range of burn-up values. The review of the phenom- 
ena involved in such accidents and the first analysis of the 
Japanese NSRR experiments showed the need of a complemen- 
tary experimental basis, mainly in the range of high burn-up levels 
in order to provide sufficient knowledge for the modelling under de- 
velopment and allow a reliable extrapolation to reactor conditions 
(author). 4 refs, 3 figs 


35736 (IAEA-TECDOC-706, pp. 84-89) Results of core ex- 
periments in investigation of fuel failure mechanisms for the 
WWER-1000 in RIA conditions (including fuel melting). 
Egorova, L.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj Ehn- 
ergii). International Atomic Energy Agency, Vienna (Austria). Jun 
1993. (CONF-9203274—: Technical committee meeting on behav- 
iour of core materials and fission product release in accident 
conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis results obtained in the course of testing of 110 fuel 
elements of WWER-1000 type reactor under the conditions simu- 
lating the Reactivity Initiated Accident (RIA) are presented. The 
tests were carried out on the Experimental Graphite Reactor (IGR) 
in the wide range of test parameters changing, including energy 
deposition, half-width of power pulse, pressure ratio inside and out- 
side the fuel element cladding, coolant type, burnup, etc. The main 
subject of the discussion are the types of mechanisms of fuel ele- 
ments failure. (author). 4 refs, 2 figs, 1 tab. 


35737 (IAEA-TECDOC—706, pp. 93-107) In-vessel core 
degradation in LWR severe accidents: The state of the art. 
Kinnersly, S.R. (AEA Technology, Winfrith (United Kingdom)). Inter- 
national Atomic Energy Agency, Vienna (Austria). Jun 1993 
(CONF-9203274—: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

A State of the Art Report on In-Vessel Core Degradation in LWR 
Severe Accidents has recently been issued by CSNI (NEA/CSNI/ 
R(91)12). The report was produced by a Writing Group of 10 peo- 
ple from 8 countries and covers material up to January 1991. 
Degraded core processes from the onset of core degradation 
through to debris attack on the lower head are covered for Western 
LWRs. Separate chapters review the main core degradation pro- 
cesses, experiments, materials properties, computer codes and 
comparison of calculations with experiments. Fission product 
release and transport, molten fuel coolant interactions and thermal- 
hydraulics are not included. Detailed conclusions are drawn in 
each chapter. In drawing out implications for plant calculations, it is 
noted that judgement, based on experimental data, code assess- 
ment calculations and other plant calculations, must be exercised 
at all stages. Uncertainties and sensitivities may be large and must 
be taken into account in making decisions based on plant calcula- 
tions. The experience of the code user is an important factor in 
ensuring that results are applied correctly. Recommendations for 
future work include: (a) International Standard Problems; (b) Pro- 
duction of a code validation matrix; (c) Maintaining an international, 
comprehensive, material properties database; (d) Development of 
late phase degraded core and degraded core quench models, with 
associated experiments. This paper summarised the most impor- 
tant points from the CSNI report and notes where significant 
progress has been made over the last year. (author). 8 tabs. 


35738 (IAEA-TECDOC-706, pp. 108-121) Questionable as- 
pects in modelling of zircaloy oxidation, experiments on the 
UO./ZriNb and UO,/Zry-4 reaction. Belovsky, L. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czech Republic)); Valach, M.; 
Vrtilkova, V. International Atomic Energy Agency, Vienna (Austria). 
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Jun 1993. (CONF-9203274—: Technical committee meeting on be- 
haviour of core materials and fission product release in accident 
conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper deals with the modelling of high-temperature oxidation 
of Zircaloy-4 and with the first Czechoslovak experimental results 
on the UO2/Zr1Nb chemical interaction between 1000/1400 deg. C 
under 2.3/5 MPa contact pressure. Several phenomena treated in 
current diffusion models are discussed in a detailed way including 
the aspects of material properties. For demonstration purposes our 
FRAS-SFD computer code was used. Conclusions are formulated 
in the form of recommendations for further deeper analyses. Mor- 
phology of the UO2/Zr1Nb reaction is similar to the UO2/Zircaloy-4 
but there are differences in the growth kinetics of the [a- 
Zr(0)a+(U,Zr)] layer. The reaction kinetics obeys parabolic rate law 
in the early stage with approximately the same extent of reaction 
compared to Zircaloy-4. Additional experiments are needed to clar- 
ify the location of the original UO2/Zr1Nb interface. (author). 40 
refs, 11 figs. 


35739 (IAEA-TECDOC-706, pp. 137-144) Analysis of fuel- 
cladding interaction in PHEBUS SFD tests using the ICARE2 
code. Adroguer, B. (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Inst. de 
Protection et de Surete Nucleaire); Bourdon, S.; Gonzalez, R. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274—: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

A large programme including a series of in-pile PHEBUS-SFD 
tests and the development of the ICARE2 code is being conducted 
in France to analyse Severe Fuel Damage phenomena occurring 
on PWR-type fuel rods under severe conditions. Six tests were 
performed in a temperature range of up to 2800 K to study differ- 
ent rod degradation phenomena until the relocation of the melts. 
One of the most significant degradation processes is the UOz> inter- 
action with metallic Zircaloy and the resulting failure of the cladding 
surface ZrOs layer by the U-O-Zr melt formed. These phenomena 
were observed in different conditions of pressure and oxidation in 
the PHEBUS SFD C3+ B9+ tests leading to different types of fuel- 
cladding interactions and melt relocation. The ICARE2 code, 
developed in conjunction with the experimental programme, is ca- 
pable of simulating the UO. dissolution by solid Zry, the UO. and 
ZrO» dissolution by the U-O-Zr melt, the saturation of the melt and 
its relocation after the cladding failure. This paper describes and 
compares different models related to fuel-cladding interactions. 
Comparison with the PHEBUS C3+ and B9+ results are presented 
and discussed. Conclusions are drawn regarding the current need 
for data and model improvements. (author). 8 refs, 18 figs. 


35740 (IAEA-TECDOC—706, pp. 144-157) Fuel debris analy- 
sis of TMl-2: Fuel and structural materials behaviour. 
Bottomley, P.D.W. (Commission of the European Communities, 
Karlsruhe (Germany). European Inst. for Transuranium Elements); 
Coquerelle, M. International Atomic Energy Agency, Vienna (Aus- 
tria). Jun 1993. (CONF-9203274—: Technical committee meeting on 
behaviour of core materials and fission product release in accident 
conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

Samples taken from the melted core of the Three Mile Island 
Unit 2 (TMI-2) Reactor have been investigated as part of a co- 
ordinated accident evaluation programme. Samples included fuel 
rod segments, cladding, melted core rock and debris from the re- 
actor. Specimen microstructure was determined by electron-optical 
examination and analysis (SEM-EDX) of sample surfaces and their 





polished cross-sections, along with microprobe analysis. Gamma 
spectroscopy and some fission product release experiments were 
also carried out. The molten core specimens had no residual struc- 
ture and were uniform ceramics UO,/ZrO. in intimate mixture, 
oxidised ferrous phases from steel components were also present. 
Gamma apeancianey of the core rocks indicated volatile fission 
products such as '%’Cs, '°6Ru and 'S*Eu, were still present (no 
1281 or noble gases were detected) despite the high temperature 
they had undergone. Examination of the appropriate phase dia- 
grams suggests temperatures for the molten core ranging from 
1900 deg. C minimum to 2600 deg. C for substantial periods. Outer 
crust or agglomerate specimens were far more heterogeneous in 
structure and indicated lower temperatures of about 1400 deg. C 
and shorter excursion times at the edge of melted area. Fuel rod 
segments removed from the reactor pile’s outer limits showed very 
little damage and showed how the severe overheating was largely 
localised in the centre of the pile. (author). 8 refs, 10 figs, 3 tabs. 


35741 (IAEA-TECDOC—706, pp. 158-167) Results of valida- 
tion of the ICARE2 code in the PBF SFD 1.4 experiment. 
Mezza, M. (CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Inst. de Protection et de Surete 
Nucleaire); Chatelard, P.; Gonzalez, R. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9203274—: Technical 
committee meeting on behaviour of core materials and fission 
product release in accident conditions in LWRs, Aix-en-Provence 
(France), 16-19 Mar 1992). In Behaviour of core materials and fis- 
sion product release in accident conditions in LWRs: Proceedings 
of a technical committee meeting held in Aix-en-Provence, France, 
16-19 March 1992. 259p. Order Number DE94601237. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The present study is devoted to the analysis of the ICARE2 cal- 
culation relative to the PBF SFD 1.4 test. The objectives of this 
test, performed in the Power Burst Facility in Idaho Falls, were the 
acquisition of knowledge and comprehension of the phenomena in- 
volved in the degradation of a reactor core following a Loss of 
Coolant Accident without scram. The calculation is done with the 
ICARE2 V2 Mod1 code, developed at the IPSN of the French 
CEA, in which the main phenomena involved in LWR severe fuel 
damage transients are modelled. The comparison of the results 
with experimental data shows a general good agreement for main 
quantities, such as the thermal behaviour, the hydrogen production 
and the material relocation. Nevertheless, the loss of instrumenta- 
tion at high temperatures does not allow to have confidence on the 
temperature evolution during a large part of the transient. None of 
the models used to deal with the fission products release gives a 
satisfactory prediction of the total amounts released, except for ce- 
sium behaviour. (author). 7 refs, 23 figs. 


35742 (IAEA-TECDOC-706, pp. 168-174) Code develop- 
ments and analytical experiments at the CEA Grenoble in 
support of severe accident modelling. Berthoud, G. (CEA Cen- 
tre d’Etudes Nucleaires de Grenoble, 38 (France). Direction des 
Reacteurs Nucleaires); Grand, D.; Seiler, J.M. International Atomic 
Energy Agency, Vienna (Austria). Jun 1993. (CONF-9203274—: 
Technical committee meeting on behaviour of core materials and 
fission product release in accident conditions in LWRs, Aix-en- 
Provence (France), 16-19 Mar 1992). In Behaviour of core 
materials and fission product release in accident conditions in 
LWAs: Proceedings of a technical committee meeting held in Aix- 
en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents the work performed at the Reactor Thermal- 
Hydraulic Service of CEA Grenoble concerning severe accident 
modelling and the related experimental support. 5 figs. 


35743 (IAEA-TECDOC-—706, pp. 188-219) The HEVA pro- 
gramme - operating the programme instrumentation. Leveque, 
J.P. (CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France). 
Direction des Reacteurs Nucleaires); Lhiaubet, G.; Boulad, D. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274—: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
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Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

This presentation summarizes the HEVA _ experimental 
programme. This programme which is now prolonged by the VER- 
CORS programme, was used to state certain characteristics of the 
fission product source term emitted by a fuel (release rate coeffi- 
cient, aerosol sizing, chemical species) irradiated at approximately 
30 GWd/tU when PWR core fusion occurs. The test parameters 
were those expected in the event of a hypothetic serious accident. 
The eight tests performed provided quantitative data on FP release 
from a fuel heated between 1600 deg. C and 2100 deg. C under 
steam and hydrogen. Moreover, the emitted aerosols were sized, 
the occurrence of absence of chemical reactions between FP’s and 
between FP’s and structural material was confirmed and the 
influence of a reducing environment upon the FP release was de- 
termined. (author). 40 plates. 


35744 (IAEA-TECDOC—706, pp. 245-251) Model develop- 
ment and analysis of fission product release in LWR severe 
fuel damage conditions. Hocke, K.D. (Stuttgart Univ. (Germany). 
Inst. fuer Kernenergetik und Energiesysteme); Schatz, A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274—: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to determine the radiological source term in LWR severe 
accident conditions, a detailed knowledge of the reactor core be- 
haviour is necessary. Processes of fission product (FP) release 
from defected, overheated or degraded fuel rods and FP transport 
in the core region form the initial stages of the overall transport 
path. Due to the existing large uncertainty in the quantification of 
the source term the development of adequate physical and chemi- 
cal models and their integration into advanced computer codes is 
indispensable. The code system KESS developed at the IKE 
serves to simulate and analyse the course of severe accidents with 
respect to in-vessel phenomena, including FP behaviour. Progress 
achieved in the description of fuel rods behaviour is essential for 
the improvement of FP models, providing more detailed and con- 
sistent boundary conditions for the analysis of FP release. The FP 
models of KESS are summarized in the FIPREM code. They take 
into account the successive steps of FP transport and FP chem- 
istry. The models have been realized mainly on a modular basis 
and are coupled explicitly by means of the informatic structure 
RSYST. Applications of FIPREM modules have been performed for 
bundle test conditions as well as PWR accident sequences. For 
example, the comparison between the physical models and the 
empirical approach (release rates) shows significant differences in 
the quantity and timing of FP release for low-irradiated fuel and 
during severe fuel damage. This is due to the fact that the physical 
models take into account changes in fuel rod behaviour instead of 
considering a temperature dependence of FP release only. How- 
ever, the uncertainty associated with the use of mechanistic FP 
models is largely determined by that of the key parameters and in- 
complete links to fuel and fuel rod behaviour models. (author). 18 
refs, 6 figs. 


35745 (IAEA-TECDOC-—709) Fuel failure in normal opera- 
tion of water reactors: Experience, mechanisms and 
management: Proceedings of a technical committeee meeting 
held in Dimitrovgrad, Russian Federation, 26-29 May 1992. In- 
ternational Atomic Energy Agency, Vienna (Austria). Jun 1993. 
288p. (CCNF-9205370-: Technical committeee meeting on fuel 
failure in normal operation of water reactors: Experience, mecha- 
nisms and management, Dimitrovgrad (Russian Federation), 26-29 
May 1992). Order Number DE94601238. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The meeting focused on reviewing the present knowledge of the 
causes and mechanisms of fuel failure and discussed the methods 
for detecting failures and management of failed fuel during and af- 
ter operation. About 50 specialists from 13 countries attended the 
meeting and 25 papers in five sessions. 12 papers were presented 
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and discussed in a poster session. A separate abstract was 
prepared for each of these papers. Refs, figs, tabs, photos and di- 
agrams. 


35746 (IAEA-TECDOC-709, pp. 17-25) A review of recent 
LWR fuel failures. Strasser, A. (Stoller (S.M.) Corp., Pleasantville, 
NY (United States)); Sunderland, D. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370-—: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Increasing attention to improved fuel reliability has reduced the 
failure rates significantly. A review of the failure rates and failure 
causes in the past, approximately four years, are given in this 
paper, including those resulting from: design, manufacturing, corro- 
sion, pellet-clad interactions, hydraulic vibration, debris fretting and 
combinations of these effects. Corrective actions instituted to mini- 
mize or eliminate these problems are described. The discussion of 
the failure causes addresses those observed in all nuclear nations, 
but the failure statistics are limited to U.S. plants. (author). 7 refs, 6 
figs, 1 tab. 


35747 (IAEA-TECDOC—709, pp. 26-38) WWER fuel opera- 
tion under normal condition and analysis of damage causes. 
Bibilashvili, Yu.K. (Vsesoyuznyj Nauchno-lssledovatel’skij Inst. 
Neorganicheskikh Materialov, Moscow (Russian Federation)); Be- 
losokhov, A.l.; Velyukhanov, V.P. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370—: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Pressurized water reactors WWER-440 and WWER-1000 are 
and will remain the basis of the nuclear power of the CIS 
(Common-wealth of Independent States) and some East-European 
countries for the nearest future. In this connection much attention 
is paid to an increased utilization of nuclear fuel and NPP safety, 
including irradiation safety at a NPP site and off-site. One of the 
aspects of this job is to increase fuel element and assembly ser- 
viceability under normal operational conditions including a higher 
fuel burn-up. The paper analyzes the experience gained in WWER- 
440 and -1000 fuel operation both in design fuel cycles and on 
conversion to more efficient four- and three year fuel cycles. The 
WWER fuel operational conditions are discussed. The results of the 
fission gas activity measurements primary circuit coolant and the 
control of the fuel cladding tightness in a shut-down reactor were 
used to analyze the loss tightness by fuel elements and assem- 
blies vs normal operation conditions and the fuel burn-up. The data 
given using mainly as an example 3° unit of Kola NPP with WWER- 
440 and 5th unit of Novovoronez NPP and 1st unit of Kalinin NPP 
with WWERs-1000 and their analysis show that the WWER fuel is 
highly reliable, the amount of leaky (gas) fuels (e.g. for WWER- 
1000 is less than 0.01% of the total number) meets the world-wide 
level. No increase in the amount of damaged fuels with burn-up to 
750 MW.day/kg is observed. (author). 5 refs, 8 figs 5 tabs. 


35748 (IAEA-TECDOC—709, pp. 46-50) FRAGEMA fuel relia- 
bility: from detection of fuel failures to the feedback on 
design and fabrication. Dumont, A. (FRAGEMA/Framatome Div. 
Combustible, Lyon (France)). International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9205370-: Technical commit- 
teee meeting on fuel failure in normal operation of water reactors: 
Experience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 
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FRAGEMA fuel reliability is excellent and we are constantly 
working to improve it an bring it to an as high as achievable level. 
This objective concerns all the aspects related to leaking fuel in 
PWR. The detection and the evaluation of the leaking fuel during 
reactor operation through coolant activity analysis are carried out 
by using the MORGANE model. On-site facilities allow to detect 
the leaking fuel assemblies (sipping test devices) and the leaking 
fuel rods (ultrasonic test device). The determination of the fuel rod 
failure causes is carried out by on-site examinations (Eddy Current 
examination and macroscopic visual examination of the leaking fuel 
rods) and for some selected leaking rods by hot cell examinations. 
The main fuel failure origin is the presence of debris in the primary 
coolant (70% of the examined rods are damaged by debris). As a 
feedback on the fuel design, the new FRAGEMA fuel assembly 
(AFA 2G) is equipped with an anti-debris filter and is expected to 
have a leading fuel rate near 5 x 10—® rods per cycle compared to 
1.5 x 10-5 presently. Concerning fabrication related defects, the 
quality control and the efficiency of non destructive examination 
methods are being continuously improved. (author). 5 refs, 3 figs. 


35749 (IAEA-TECDOC—709, pp. 50-57) Siemens KWU expe- 
rience with LWR fuel: failure evaluation, mechanisms and 
remedies. Jan, R. von (Siemens AG Unternehmensbereich KWU, 
Erlangen (Germany)). International Atomic Energy Agency, Vienna 
(Austria). Jun 1993. (CONF-9205370-: Technical committeee 
meeting on fuel failure in normal operation of water reactors: Expe- 
rience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

After a brief survey of available operating experience with 
Siemens KWU LWR fuel, the causes and mechanisms of recent 
fuel failure and damage including the respective remedies are 
discussed. The results are based on a systematic fuel failure eval- 
uation, which is divided into five stages, (i) monitoring coolant 
activity, (ii) pool-site examinations, (iii) failure analysis, (iv) experi- 
ence feedback, and (v) monitoring the success of remedies. 
Details and experience for each of these topics are presented. The 
continuous efforts of Siemens and the support of plant operators in 
all stages have been essential to achieve and maintain high fuel 
reliability, and to implement measurement for further improve- 
ments. (author). 10 refs, 7 figs, 2 tabs. 


35750 (IAEA-TECDOC—709, pp. 57-63) ABB atom fuel fail- 
ure - An overview. Lundholm, L. (ABB Atom AB, Vaesteraas 
(Sweden)); Grapengiesser, B.; Schrire, D.; Hallstadius, L. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370-: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 
committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This paper presents the recent experience of ABB Atom fuel fail- 
ures, inspection results and failure remedies. ABB Atom aims to 
identify the cause of every failed rod, to help achieve a zero fuel 
goal. Reactor cores are assured free from failures at start up after 
refuelling. 8 figs, 2 tabs. 


35751 (IAEA-TECDOC-709, pp. 67-71) Correlation between 
fission product activity in PWR primary water and characteris- 
tics of defects in fuel cladding. Leuthrot, C. (CEA Centre 
d’Etudes de Cadarache, 13 - Saint-Paul-lez-Durance (France). 
Direction des Reacteurs Nucleaires); Brissaud, A.; Harrer, A. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370-: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 





committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Modeling of the behavior in the primary circuit of fission products 
released by fuels with cladding failures, carried out at the CEA in 
connection with EdF feedback on the subject, has made it possible 
to develop and validate correlations between the spectrum of 
volatile fission products (rare gases, iodines and cesiums) in the 
primary coolant of PWRs under stable operating conditions and the 
characteristics of fuel cladding failures; these correlations are 
presently used in France for monitoring the state of PWR fuel 
cladding. New developments, which take into account various oper- 
ating modes of the reactors (stable operating conditions, shutdown 
transients, network monitoring transients) produce new correlations 
allowing a more precise and more complete characterization of 
cladding failures. Formalization of these developments has led to 
the writing of failure characterization software concerning fission 
product activity in the primary coolant; optimal use of this software 
will be obtained by coupling it to an on-line gamma spectrometry 
device measuring primary activity. (author). 2 refs, 8 figs. 


35752 (IAEA-TECDOC—709, pp. 72-79) Experience with the 
fission products monitoring system in Japanese reactors. 
Ono, K. (Nuclear Fuel Industries, Ltd, Osaka (Japan)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1993. (CONF- 
9205370—: Technical committeee meeting on fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement, Dimitrovgrad (Russian Federation), 26-29 May 1992). In 
Fuel failure in normal operation of water reactors: Experience, 
mechanisms and management: Proceedings of a technical commit- 
teee meeting held in Dimitrovgrad, Russian Federation, 26-29 May 
1992. 288p. Order Number DE94601238. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the event of increased levels of iodine fission products (an 
indication of failed fuel), frequency of radiochemical analysis of ra- 
dioactivity for primary coolant is increased to monitor radioactivity 
in detail. In order to watch change of radioactivity in the primary 
coolant continuously, we have developed the Fission Product Moni- 
toring System (FPMS) in cooperation with Japanese PWR utilities. 
The FPMS was developed originally by the US company of Bab- 
cock and Wilcox Company. Japanese PWR utilities and Nuclear 
Fuel Industries Ltd. (NFI) improved the system to apply it to the 
Japanese reactors form 1980 to 1981 and performed validation 
test campaign in the Japanese commercial reactor A, in the event 
of increased levels of iodine fission products in 1983. In 1985, trial 
operation of the FPMS in Japanese reactor B was performed to 
prove equivalency with radiochemical analysis and ability of com- 
pensation for it. Since 1985, the system has been installed to 
some Japanese reactors temporarily in order to monitor radioactiv- 
ity in detail. Characteristics of FPMS are as follows: 1) Prompt 
real-time analyses for radioactivity continuously 2) Automatic oper- 
ation (unmaned measurement) 3) There is no need to improve any 
equipment of a plant 4) Radiation exposure for workers during 
measurement and analyses can be reduced because the system 
works automatically. FPMS was installed to monitor radioactivity of 
coolant at some Japanese commercial reactors form 1986 to 1992 
at 7 times. The lowest level of radioactivity for | - 131 to be able to 
detect by the FPMS in our experience was about 15 Ba/cm®, but it 
depends on the conditions of circumstances for measurement loca- 
tion. Of course, the FPMS can detect other fission products such 


as cesium, krypton, xenon and other radionuclides. (author). 8 figs, 
1 tab., 2 photos. 


35753 (IAEA-TECDOC—709, pp. 100-105) Application of the 
PES-PEPA expert system at the Dukovany Nuclear Power 
Plant. Pazdera, F. (Ustav Jaderneho Vyzkumu CSKAE, Rez 
(Czech Republic)); Valach, M.; Barta, O. Novak, L.; Stech, V. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370-: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 
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committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The report summarizes practical experience obtained by the ap- 
plication of the expert system PES-PEPA developed for WWER 
440, type V230/V213 nuclear power plants. As an example, it 
shows its ability to identify, independently on the personnel activity, 
the presence of a damaged FE in the core, to optimize transients 
with the aim to limit radioactivity releases and to assess burnup of 
the damaged fuel assembly. (author). 4 refs, 7 figs. 


35754 (IAEA-TECDOC-—709, pp. 106-113) Data on leaking 
fuel assemblies in LWRs operated in the former USSR. 
Dubrovin, K.P. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow (Russian Federation). Inst. Atomnoj 
Ehnergii); Fatieva, N.L.; Smirnov, V.P. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370—-: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper presents data on the quantity of leaking fuel assem- 
blies discovered in all the operating NPP units in the USSR with 
WWER-440, WWER-1000, RBMK-1000 and RBMK-1500 reactors 
from the moment of start-up to the scheduled refueling in 1991. 
The failure rate of fuel assemblies and fuel rods manufactured in 
different periods of time and operated in different NPP units is 
considered. A brief discussion is also given of post-irradiation ex- 
aminations performed to investigate the reasons for relatively poor 
reliability of fuel assemblies produced during period of transition 
from the extrusion technology of WWER-440 pellet fabrication to a 
technology of individual pressing. Some data on primary circuit 
coolant activities at WWER reactor NPP units is given. The results 
presented in the paper indicate a satisfactory reliability achieved 
with modern WWER-440 and WWER-1000 fuel. (author). 1 fig., 7 
tabs. 


35755 (IAEA-TECDOC-709, pp. 133-137) Westinghouse fuel 
performance experience. Wilson, H.W. (Westinghouse Electric 
Corp., Pittsburgh, PA (United States). Commercial Nuclear Fuel 
Div.); Miller, R.S.; Kunishi, H. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9205370—: Technical commit- 
teee meeting on fuel failure in normal operation of water reactors: 
Experience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Nuclear fuel reliability is among the highest priority items in the 
nuclear industry today. Despite having fuel reliability unsurpassed 
in the PWR industry, Westinghouse has an aggressive program to 
identify the efforts needed to achieve defect-free operation. This 
program consists of monitoring fuel performance, detailed on-site 
examinations to identify leakage causes, and implementation of 
corrective actions. These efforts have identified debris-induced 
fretting as the dominant leakage mechanism, accounting for ap- 
proximately 70% of observed leaking rods. Corrective actions, 
consisting of training of site personnel and fuel assembly design 
changes, have been implemented to minimize the impact that de- 
bris can have on fuel integrity. Evaluations of data obtained from 
site examinations show several interesting trends. The size of de- 
bris wear scars has become smaller over the past several years, 
implying that debris in the system is becoming smaller. Also the 
majority of debris-induced fretting defects have been found to oc- 
cur early in the fuel’s operating life. This suggests that fuel rods 
have properties which make them more resistant to debris damage 
as burnup increases. The corrective actions implemented have 
been shown to be successful in reducing the occurrence of debris- 
related damage. Additional improvements are being developed to 
provide even further resistance to debris. (author). 8 figs 1 tab. 
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35756 (IAEA-TECDOC-—709, pp. 138-143) Evaluation of de- 
bris fretting failures and preventive methods. Strasser, A. 
(Stoller (S.M.) Corp., Pleasantville, NY (United States)); Gingold, J. 
International Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370—: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 
committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Metallic debris in the primary coolant has caused a significant 
fraction of the failures in LWRs. A review and evaluation of the fail- 
ures is presented. Specific items discussed include the source of 
debris, the types of debris and the interaction of debris with fuel 
assemblies. Differences in failure histories between BWRs and 
PWRs are discussed. Preventive measures include improved main- 
tenance procedures to preclude introduction of debris into the 
primary system and fuel assembly design features that make the 
fuel cladding less likely to be exposed to through-wall fretting. The 
improved maintenance procedure guidelines and the fuel design 
modifications are discussed. (author). 7 figs. 


35757 (IAEA-TECDOC-—709, pp. 147-151) Management of 
failed fuel during operation: French policy and experience. 
Bournay, P. (Electricite de France (EDF), 75 - Paris (France). Ser- 
vice de la Production Thermique). International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370—: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Since more than 10 years, with the French safety Authorities 
agreement, EDF apply a policy consisting in reinsertion of the leak- 
ing assemblies which meet some convenient criteria. During the 
shutdown period: leaky assemblies are identified on line with an 
in-mast sipping system; the equivalent diameter of defects is mea- 
sured by "quantitative sipping test’; the accepted assemblies 
according to our criteria are immediately re-inserted. The rejected 
ones remain in spent fuel pool for further repair or shipping for re- 
processing. Our criteria are the following: equivalent diameter less 
than 35, m; no solid fission products in liquid sample during sip- 
ping test; impact of reloaded leaky assemblies, on the coming 
BOC activity level in D.E. 1.131 less than 1,1 GBa/t. In that condi- 
tions, we succeed to reach our main goal: no significant release of 
UO2 in the coolant due to leaking assemblies re-insertion. Our 
experience feed back is the following: acceptable stability of equiv- 
alent diameter for the reloaded defects; no important activity 
evolution attributable to the re-inserted leaky assemblies; compati- 
bility of this policy with the present scenarios of defects occurrence 
and evolution in operation. This policy induces significant time and 
money saving. It does not impact the units availability. It supposes 
convenient on-line means. It is compatible with safety require- 
ments. (author). 8 diagrams. 


35758 (IAEA-TECDOC-—709, pp. 152-155) Features of oper- 
ating a WWER reactor core containing leaking fuel rods. 
Velyukhanov, V.P. (Research Inst. for Nuclear Power Plant Opera- 
tion, Moscow (Russian Federation)); Voronin, L.M.; loltukhovskij, 
A.G.; Kanatov, A.|.; Chistyakova, V.K. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370—: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

The paper addresses criteria of performing in-service inspection 
of the leaking fuel rods (FR) of WWER-type reactors including as- 
sessment of the limiting content of iodine radionuclides in the 
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primary circuit. Experience of operating fuel assemblies, assess- 
ment of fuel assembly (FA) reliability indicators and dynamics of 
the primary coolant activity change during normal core charging 
have been summarized in the paper. During the whole period of 
WWER reactors operation no unplanned reactor shutdown on ex- 
ceeding the limiting coolant activity level has been reported. 
However, there were cases invoiving unscheduled fuel assembly 
withdrawal on a failure detected during reactor planned preventive 
maintenance outage. Experience of operating reactor core contain- 
ing leaking fuel assemblies as well as after-burning use of the 
leaking fuel assemblies is described in the paper. The paper 
presents statistics on leaking fuel assemblies for WWER-1000 
reactors during the whole operation period and dynamics of the pri- 
mary coolant activity change during reactor campaign. A number of 
examples involving operation of leaking fuel assemblies at the so- 
viet NPPs are considered. The authors discuss possible causes of 
cladding leakage, namely, violation of the technical specification 
(for example, as to power increase rate) inhomogeneity of power 
density distribution, overheating of fuel rods as a result of deposits 
on the spacer grid etc. (author). 


35759 (IAEA-TECDOC-709, pp. 168-175) Debris induced 
fuel failures on uranium and MOX fuel in Beznau |. Bay, H. 
(Nordostschweizerische Kraftwerke AG, Baden (Switzerland)); 
Boulanger, D.; Deramaix, P.; Bairiot, H. International Atomic En- 
ergy Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: 
Technical committeee meeting on fuel failure in normal operation of 
water reactors: Experience, mechanisms and management, Dim- 
itrovgrad (Russian Federation), 26-29 May 1992). In Fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management: Proceedings of a technical committeee meeting held 
in Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

During operation of BEZNAU | from July 1989 until May 1990, 
primary circuit activity indicated that several fuel assemblies devel- 
oped leaks. The core was constituted during that cycle of 24 MOX 
fuel assemblies and 97 U assemblies. Sipping identified five leak- 
ing fuel assemblies: one U fuel assembly in its first irradiation 
cycle, two U assemblies in the second irradiation cycle, one U fuel 
assembly in its third irradiation cycle and one MOX fuel assembly 
in its second irradiation cycle. On site examination during repairs 
indicated that the failures were caused by debris induced fretting 
resulting subsequently in secondary hybriding failures. Coolant ac- 
tivity counting taken throughout the period have been compared 
with those obtained during preceding cycles where similar types of 
fuel failures were identified on U fuel assemblies only and with the 
results obtained from cycles which did not contain failed fuel 
assemblies. The data were analysed to correlate primary and sec- 
ondary failure for U fuel and MOX fuel. The fuel failures observed 
are used to assess the release of activity from a failed MOX fuel 
rod in comparison to a failed U fuel rod. (author). 3 refs, 11 figs, 1 
tab. 


35760 (IAEA-TECDOC-—709, pp. 179-184) Mixed oxide fuel 
in defective experimental rod edithmox 1: irradiation results 
and metallographic pie. Parrat, D. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France). Direction des Reacteurs Nu- 
cleaires); Musante, Y.; Brissaud, A. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

In connection with the normal refuelling of French Pressurized 
Water Reactors with mixed oxide (MOX) fuel assemblies, a com- 
prehensive experimental data yielded by this programme is the 
validation of general design of MOX rod, leading to improve its per- 
formance. An important point of this study is the behaviour of a 
defective MOX rod under irradiation, and especially the release rate 
of fission products. An experimental defective MOX fuel rod, named 
EDITHMOX 01, has been recently irradiated in the JET POMPE ir- 
radiation loop in the SILOE research reactor at the CEA’s Nuclear 





Research Center in Grenoble. The results of the experiment show 
a release rate of fission products comparable to those obtained 
with uranium oxide. Metallographic analyses show an appreciable 
evolution of microstructure, with fission gas precipitation bubbles, 
due to fuel oxidation under water vapor conditions. 3 refs, 8 figs. 


35761 (IAEA-TECDOC—709, pp. 184-192) Studies in the R2 
test reactor of secondary damage formation in LWR fuel rods 
with simulated defects. Mogard, H. (Studsvik Nuclear, Nykoeping 
(Sweden)); Grounes, M.; Tomani, H.; Lysell, G. International Atomic 
Energy Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: 
Technical committeee meeting on fuel failure in normal operation of 
water reactors: Experience, mechanisms and management, Dim- 
itrovgrad (Russian Federation), 26-29 May 1992). In Fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management: Proceedings of a technical committeee meeting held 
in Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Fretting type failures are predominant causes of the very few 
fuel failures that have occurred in recent years in LWRs. These pri- 
mary failures are sometimes followed by secondary failures which 
frequently cause considerably larger activity releases. In such 
cases the subsequent degradation of the defect fuel rods by inter- 
nal hybriding of the cladding and by oxidation of the fuel are the 
common destructive mechanisms. STUDSVISK NUCLEAR has in- 
troduced an irradiation test scheme, adapted to the experimental 
conditions in the R2 test reactor, which offers the possibility of exe- 
cuting comparative investigations of the process of degradation of 
commercial types of LWR fuel under simulated primary defect con- 
ditions as well as of the mechanisms involved. In the new type of 
test the primary defect is simulated by a special device on top of 
the fuel rodiet containing an enclosed small reservoir of liquid wa- 
ter in such a manner that only water in the form of steam will 
communicate with the plenum volume and the interior of the rodlet. 
Data from the first exploratory test are presented and show that 
the test method gives relevant data. A second experiment, now in 
progress, is described. A proposed third series of experiments will 
constitute an International Fuel R and D Project, the Defect Fuel 
Degradation Experiment (DEFEX). The objectives and extent of the 
proposed project are described. (author). 12 refs, 8 figs. 


35762 (IAEA-TECDOC-709, pp. 192-204) Experimental 
study on the WWER fuel behaviour in research reactors and 
shielded hot cells. Grachev, A.F. (Nauchno-issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (Russian Federation)); Ivanov, 
V.B.; Konyashov, V.V.; Smirnov, V.P. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Some experimental results of post-irradiation examination of 
WWER-1000 fuel are given. A complex of technical means and 
methods, which are used for investigation of all stages of fuel de- 
fect appearance and development, is presented. This complex 
comprises the SM-2, MIR and VK-50 reactors and the hot labora- 
tory. (author). 3 refs, 20 figs, 2 tabs. 


35763 (IAEA-TECDOC-—709, pp. 205-210) Search for ways 
of reducing WWER fuel damage by optimizing design and 
operating conditions. Bibilashvili, Yu.K. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(Russian Federation)); Medvedev, A.V.; Novikov, V.V. International 
Atomic Energy Agency, Vienna (Austria). Jun 1993. (CONF- 
9205370—: Technical committeee meeting on fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement, Dimitrovgrad (Russian Federation), 26-29 May 1992). In 
Fuel failure in normal operation of water reactors: Experience, 
mechanisms and management: Proceedings of a technical commit- 
teee meeting held in Dimitrovgrad, Russian Federation, 26-29 May 
1992. 288p. Order Number DE94601238. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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The paper discusses the main directions in improving WWER 
fuel through upgrading fuel element and assembly design, optimiz- 
ing operation conditions in power reactor cores. The existent 
designs of fuel elements and assemblies are shown to meet the 
requirements of operation reliability. At the same time they are 
prone to further backfitting to significantly improve serviceability, 
maintainability, neutron economy, to reduce limitations on operation 
conditions, and to increase burn-up and safety. (author). 10 figs, 1 
tab. 


35764 (IAEA-TECDOC-—709, pp. 217-219) Experimental in- 
vestigation of out-reactor methods of failed fuel detection. 
Elizarov, V.P. (Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation)); Konyashov, V.V.; Krasnov, 
A.M. International Atomic Energy Agency, Vienna (Austria). Jun 
1993. (CONF-9205370—-: Technical committeee meeting on fuel 
failure in normal operation of water reactors: Experience, mecha- 
nisms and management, Dimitrovgrad (Russian Federation), 26-29 
May 1992). In Fuel failure in normal operation of water reactors: 
Experience, mechanisms and management: Proceedings of a 
technical committeee meeting held in Dimitrovgrad, Russian Feder- 
ation, 26-29 May 1992. 288p. Order Number DE94601238. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Results are reported on test and comparison for all Known meth- 
ods of out-reactor failed fuel detection: water, water-gas, air-lift, 
vacuum and dry. The D-1, D-2 experimental assemblies contained 
fuel elements with initial defects in claddings as well as standard 
assemblies with failed fuel elements after 12 years keeping were 
investigated. Experimental devices and methods of tests are de- 
scribed. (author). 2 figs. 


35765 (IAEA-TECDOC-709, pp. 219-224) Geometry variety 
of WWER fuel rods. Kanashov, B.A. (Nauchno-issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian Federation)); 
Kuzmin, V.I.; Lyadov, G.D.; Polenok, V.S.; Smirnov, A.V.; Smirnov, 
V.P.; Sukhikh, A.V. International Atomic Energy Agency, Vienna 
(Austria). Jun 1993. (CONF-9205370-: Technical committeee 
meeting on fuel failure in normal operation of water reactors: Expe- 
rience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Classified experimental data are presented for study of dimen- 
sional stability of standard fuel rods for the WWER type reactors 
with UO, fuel core in the Zr-1%Nb claddings. Dynamics of the 
length change, diameter and the gap between fuel and claddings 
was investigated for three fuel assemblies of the WWER-440 reac- 
tor and four fuel assemblies of the WWER-1000 reactors in 
dependence of the fuel burn-up 22-45 MWt day/kg of uranium. (au- 
thor). 1 ref., 4 figs, 4 tabs. 


35766 (IAEA-TECDOC-709, pp. 225-227) Measurement 
methods of gas fission products quantity under fuel element 
claddings by means of deep cooling. Sukhikh, A.V. (Nauchno- 
Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation)); Klochkov, E.P. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9205370—: Technical commit- 
teee meeting on fuel failure in normal operation of water reactors: 
Experience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fue/ failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantitative non-destructive techniques for fission gas release 
analysis are described. The techniques use Xenon and Krypton 
low temperature condensation. (author). 6 figs. 


35767 (IAEA-TECDOC-—709, pp. 228-233) Investigations of 
radioactive fission product release from fuel elements with ini- 
tial cladding defects during operation of the VK-50 reactor. 
Elizarov, V.P. (Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, 
Dimitrovgrad (Russian Federation)); Konyashov, V.V.; Krasnov, 
A.M. International Atomic Energy Agency, Vienna (Austria). Jun 
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1993. (CONF-9205370—-: Technical committeee meeting on fuel 
failure in normal operation of water reactors: Experience, mecha- 
nisms and management, Dimitrovgrad (Russian Federation), 26-29 
May 1992). In Fuel failure in normal operation of water reactors: 
Experience, mechanisms and management: Proceedings of a 
technical committeee meeting held in Dimitrovgrad, Russian Feder- 
ation, 26-29 May 1992. 288p. Order Number DE94601238. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Results are reported on measurement of fission product activity 
in reactor water and off-gas during D-1 and D-2 experimental as- 
semblies irradiation. Every assembly contained three fuel elements 
with diameter 1 mm cladding holes in zone of maximum local 
power. Time of assembly D-1 is 5 years, that of D-2 - 2 years. Lin- 
ear power of fuel elements in assembly D-1 reached 70 W/cm, in 
assembly D-2 - 100 W/cm. Fission products release from fuel 
elements with initial defects during irradiation was calculated on ex- 
perimental data of fission products activity in the reactor circuit and 
compared with modelling calculations. (author). 3 refs, 6 figs, 2 
tabs. 


35768 (IAEA-TECDOC-—709, pp. 233-238) Method for calcu- 
lating fission product release from the fuel cladding gap of a 
failed fuel element to the coolant. Konyashov, V.V. (Nauchno- 
issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (Russian 
Federation)); Krasnov, A.M. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9205370—: Technical commit- 
teee meeting on fuel failure in normal operation of water reactors: 
Experience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

The model is presented for mathematical description of inert gas 
fission products release from failed fuel element cladding to coolant 
of a water cooled reactor. Results of calculations are reported on 
coefficient for different values of defect dimension and location, 
fuel-cladding gap, decay constant. (author). 2 refs, 5 figs. 


35769 (IAEA-TECDOC-—709, pp. 238-240) Some results of 
post-irradiation investigations of WWER-1000 unsealed fuel 
assembly. Dubrovin, K.P. (Nauchno-lssledovatel’skij Inst. Atom- 
nykh Reaktorov, Dimitrovgrad (Russian Federation)); Sukhikh, A.V.; 
Kuzmin, V.I.; Mestnikov, A.V.; Smirnov, A.V.; Smirnov, V.P. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370—: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 
committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of post-irradiation tests of a fuel assembly are given. 
The fuel assembly is from Unit 1 of the South Ukrainian NPP. 300 
um depth local corrosion of cladding was identified. (author). 2 figs. 


35770 (IAEA-TECDOC-709, pp. 240-246) Results of post- 
reactor investigations of WWER-1000 untight fuel assembly. 
Dubrovin, K.P. (Nauchno-issledovatel'skij Inst. Atomnykh Reak- 
torov, Dimitrovgrad (Russian Federation)); Sukhikh, A.V.; Kuzmin, 
V.I.; Smirnov, A.V.; Smirnov, V.P. International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 
Results of post-reactor investigations of the WWER-1000 untight 
fuel assembly are given. The research results of structure, compo- 
sition and properties of cladding are presented. (author). 8 figs. 
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35771 (IAEA-TECDOC—709, pp. 246-254) Effect of inner 
surface preliminary oxidation on stress corrosion crack- 
ing susceptibility of Zr-1%Nb tubing. Bibilashvili, Yu.K. 
(Vsesoyuznyj Nauchno-lssledovatel'skij Inst. Neorganicheskikh Ma- 
terialov, Moscow (Russian Federation)); Dolgov, Yu.N.; Novikov, 
V.V.; Gryazev, A.P. International Atomic Energy Agency, Vienna 
(Austria). Jun 1993. (CONF-9205370—-: Technical committeee 
meeting on fuel failure in normal operation of water reactors: Expe- 
rience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Internally pressurized claddings of WWER-1000 fuels were 
tested under iodine SCC conditions at 653 K in a laboratory unit 
equipped with an automated acoustic-emission system. Zr-1%Nb 
claddings were pre-coated with ZrO2 0.5-10 um thick. Cladding 
time to failure is given as a function of oxide layer thickness. Oxide 
film growth is shown to lead to a sharp reduction of time to failure 
of claddings subject to iodine corrosion. Areas of failure were stud- 
ied fractographically and diagrams of recorded acoustic emission 
(AE) signals that accompanied major stages in crack evolution are 
interpreted. Also discussed is the influence of cladding inner sur- 
face oxidation on mechanism of SCC resistance degradation with 
fuel burnup. (author). 9 refs, 7 figs, 2 tabs. 


35772 (IAEA-TECDOC-—709, pp. 255-262) Mechanisms of 
fuel cladding failure in PCI. Novikov, V.V. (Vsesoyuznyj Nauchno- 
Issledovatel’skij Inst. Neorganicheskikh Materialov, Moscow 
(Russian Federation)). International Atomic Energy Agency, Vienna 
(Austria). Jun 1993. (CONF-9205370—-: Technical committeee 
meeting on fuel failure in normal operation of water reactors: Expe- 
rience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

The report suggests an iodine induced cracking model for LWR 
fuel. The kinetics of a crack growth is considered; conditions are 
shown under which the cladding fracture mode is changed. The 
influence of irradiation and some other factors on the cladding re- 
sistance to SCC is discussed. (author). 33 refs, 10 figs, 1 tab. 


35773 (IAEA-TECDOC—709, pp. 263-271) Analysis of trends 
in fuel rod depressurization and determination of ‘gas leak’ 
and ’pellet-water interaction’ type failures using radiation mon- 
itoring techniques of fuel rod leak tightness. Panov, E.A. 
(Research Inst. for Nuclear Power Plant Operation, Moscow (Rus- 
sian Federation)); Shestakov, Yu.M.; Miglo, V.N. International 
Atomic Energy Agency, Vienna (Austria). Jun 1993. (CONF- 
9205370—: Technical committeee meeting on fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement, Dimitrovgrad (Russian Federation), 26-29 May 1992). In 
Fuel failure in normal operation of water reactors: Experience, 
mechanisms and management: Proceedings of a technical commit- 
teee meeting held in Dimitrovgrad, Russian Federation, 26-29 May 
1992. 288p. Order Number DE94601238. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Analysis of fuel rod failures in the Light Water Reactor operation 
is presented. Analysis includes the mechanism of formation and 
development of fuel rod cladding failure until through-wall defects 
appear (welding defects; inner hydriding defects; pellet-cladding in- 
teraction; crud deposit - intensified corrosion) as well as factors 
that determine defects propagation after fuel rod depressurization 
(metal condition in the vicinity of defect determined by the mecha- 
nism of formation and propagation defect; operational transients; 
degree of core cooldown after depressurization during preventive 
maintenance). Possibilities of in-service monitoring of fuel rod 
through-wall crack propagation using normal tools of cladding 
back-tightness monitoring are addressed and used in the course of 
analysis. Characteristics and values are presented for radiation pa- 
rameters for fuel assemblies during propagation of defects with 
different degrees of rod depressurization, including "gas leak”, 





cladding crack and "open pellet-water interaction” with potential 
particulate fission product release from the damaged rods as well 
as after formation of recurring defects. Based on experimental data 
on specific activity of different iodine isotopes in the primary 
coolant, a mathematical model to analyse defect propagation 
trends has been developed. The model describes the rate of ra- 
dionuclide release from depressurized rods and the rate of nuclear 
fuel fission processes in the vicinity of defects. The model and re- 
sults of analysis are illustrated by experimental and statistical data 
on depressurization of WWER (PWR) and RBMK (BWR) reactor 
fuel rods. Possibility to solve the problem of predicting defect prop- 
agation is considered. (author). 5 refs, 9 figs, 3 tabs. 


35774 (IAEA-TECDOC—709, pp. 272-281) Operation and ra- 
diation monitoring of water cooled reactors with faulty fuel 
rods. Shestakov, Yu.M. (Research Inst. for Nuclear Power Plant 
Operation, Moscow (Russian Federation)); Panov, E.A. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370—: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 
committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Typical operation peculiarities of fuel assemblies (FAs) with faulty 
fuel rods of Soviet pressurized water reactors (WWER) and one- 
circuit pressure tube boiling water reactors (RBMK) are addressed. 
Operation of FAs with faulty fuel rods is considered for steady state 
plant operation, for transients and shutdowns. The methods of radi- 
ation monitoring of rod cladding back-tightness in the course of 
operation, radiation leak-tightness criteria and the creed for dis- 
charging failed fuel rods from reactor are considered. General 
reliability indicators describing fuel element cladding leak-tightness 
in the core and criteria of current plant radiation safety are pre- 
sented. Possibility to solve the problem of choosing optimum 
operation regime in the presence of failed fuel rods in the core is 
considered. (author). 2 refs, 3 figs, 4 tabs. 


35775 (IAEA-TECDOC—709, pp. 282-285) Influence of water 
chemistry regimes on fuel cladding failure in LWRs. Kritskij, 
V.G. (Research, Design and Process Association (VNPIET), Saint- 
Petersburg (Russian Federation)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Some statistical data on cladding failure in the RBMK-1000 and 
WWER-1000 fuel rods have been collected and studied. A model 
has been developed, based on the correlation between the quan- 
tity of clad defects and water chemistry parameters. The model 
shows the possibility of twofold reduction in fuel failure rates for 
some NPPs. (author). 3 refs, 4 figs. 


35776 (IAEA-TECDOC-—710) Applicability of the leak before 
break concept: Report of the IAEA extrabudgetary programme 
on the safety of WWER-440 model 230 nuclear power plants. 
Status report on a generic safety issue. International Atomic En- 
ergy Agency, Vienna (Austria). Jun 1993. 57p. Order Number 
DE94602318. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of the IAEA Extrabudgetary Programme on 
the Safety of WWER-440 Model 230 NPPs, a list of safety issues 
requiring broad studies of general interest have been agreed upon 
by an Advisory Group which met in Vienna in September 1990. 
The information on the status of the issues, and on amount of work 
already completed and under way in various countries, needs to be 
compiled. Moreover, an evaluation of what further work is required 
to resolve each of the issues is also necessary. In view of this, the 
IAEA has started the preparation of a series of status reports on 
the various issues. This report on the generic safety issue "Applica- 
bility of the Leak Before Break Concept” presents a comprehensive 
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survey of technical information available in the field and identifies 
those which require further investigation. 50 refs, 15 figs, 2 tabs. 


35777 (IAEA-TECDOC-712) Safety aspects of designs for 
future light water reactors (evolutionary reactors). international 
Atomic Energy Agency, Vienna (Austria). Jul 1993. 93p. Order 
Number DE94601244. Source: OSTI; NTIS (US Sales Only); INIS. 

The main purpose of this document is to describe the major in- 
novations of proposed designs of future light water reactors, to 
describe specific safety characteristics and safety analysis method- 
ologies, and to give a general overview of the most important 
safety aspects related to future reactors. The reactors considered 
in this report are limited to those intended for fixed station electrical 
power production, excluding most revolutionary concepts. More in 
depth discussion is devoted to those designs that are in a more 
advanced state of completion and have been more extensively de- 
scribed and analysed in the open literature. Other designs will be 
briefly described, as evidence of the large spectrum of new 
proposals. Some designs are similar; others implement unique fea- 
tures and require specific discussion (not all aspects of designs 
with unique features are fully discussed in this document). 131 
refs, 22 figs. 


35778 (IAEA-TECDOC-716, pp. 41-49) Activity inventory of 
the biological shields of the Finnish nuclear reactors. Anttila, 
M. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)); Salonen, 
P. International Atomic Energy Agency, Vienna (Austria). Aug 
1993. In Decontamination and decommissioning of nuclear facili- 
ties: Results of a co-ordinated research programme, phase 2: 
1989-1993. 205p. Order Number DE94603246. Source: OSTI; 
NTIS (US Sales Only); INIS. 

As part of the decommissioning studies for the four Finnish nu- 
clear reactors (two 465 MWe WWER-440 type PWRs at Loviisa 
and two 735 MWe BWRs at Olkiluoto) the activation products 
inventories of the biological shields of the reactors have been esti- 
mated. First, material data were updated and improved by 
analyzing samples taken from the bioshields. Then the radial irradi- 
ation flux distribution was calculated with the one-dimensional 
ANISN transport code using cross sections taken from the BUGLE- 
80 data library. Finally, the activation and the subsequent cooling 
of the bioshield materials were calculated with the well-known 
ORIGEN-S program using its original LWR data libraries. Due to 
the different geometries (shielding) the radioactive inventory at the 
inner surface of the biological shield of a Loviisa unit will be about 
two orders of magnitude greater than that of an Olkiluoto (TVO) re- 
actor. The calculations reported in this article were preliminary and 
approximate. There are many possibilities to improve the accuracy 
and reliability of activity inventory estimations, for instance the 
more precise definition material compositions and geometry, the 
use of more sophisticated computer codes and updated data 
libraries for activation flux calculations and the generation case- 
dependent activation cross section sets for final activity inventory 
calculations. 23 refs, 2 figs, 2 tabs. 


35779 (IAEA-TECDOC-~716, pp. 83-100) Electrochemical de- 
contamination for the main pipeline of the primary circuit by 
movable cathode. Pavlik, O. (Magyar Tudomanyos Akademia, Bu- 
dapest (Hungary). Izotopintezete). International Atomic Energy 
Agency, Vienna (Austria). Aug 1993. In Decontamination and 
decommissioning of nuclear facilities: Results of a co-ordinated re- 
search programme, phase 2: 1989-1993. 205p. Order Number 
DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

During the last years a special electrochemical procedure was 
developed for the decontamination of large or inmobil equipments 
using movable cathodes. Three electrochemical, remotely operated 
decontamination equipments have been developed in Hungary for 
the Paks NPP. Considering the good decontamination results 
achieved by the above mentioned equipments the development of 
the electrochemical method has been extended for the decontami- 
nation of the main pipeline. The following experimental methods 
were used: Development of a weak acidic electrolyte on the base 
of laboratory equipments; design of a crawler as a carriere of test- 
ing and decontamination devises (decontamination head, isotope 
container, TV-cameras, etc); construction and testing of the crawler 
and its accessories. The results obtained are: using an electrolyte 
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containing oxalic and citric acid (pH 3.5) the achievable decontami- 
nation factor was relatively high (20-500) and the corrosion rate 
was low; the crawler was tested in horizontal, vertical and apple 
pipes under inactive circumstances. 14 figs. 


35780 (IAEA-TECDOC-716, pp. 109-118) Project manage- 
ment and general planning of decommissioning activities for 
the Garigliano and Latina NPPs. D’Anna, C. (Ente Nazionale per 
l'Energia Elettrica, Rome (Italy)); Di Renzo, G. International Atomic 
Energy Agency, Vienna (Austria). Aug 1993. In Decontamination 
and decommissioning of nuclear facilities: Results of a co- 
ordinated research programme, phase 2: 1989-1993. 205p. Order 
Number DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a follow-up of a previous one, on the same subject, 
data May 1991. The Italian strategy for decommissioning NPPs 
and the present situation of Garigliano (BWR 160 MWe) and Latina 
(Magnox, 210 MWe) plants in relation to licensing and operational 
issues are reported. Some information about Caorso (BWR, 860 
MWe) and Trino (PWR, 270 MWe) plants is also included. The lack 
of specific national regulations and the absence of a final repository 
for radioactive waste severely affects the planning of decommis- 
sioning of Italian NPPs. Nonetheless a general strategy to carry out 
the decommissioning has been established and is based on two 
main points: 1. the plants will brought in a relatively short time to a 
"passive safe enclosure” state (in Italian "Custodia Protettiva Pas- 
siva” CPP); 2. the final dismantling and the subsequent possible 
un-restricted release of the site will be delayed for several years. 
The CPP is meant to be an inherently safe state, thus ensuring 
personnel and general public radiological and conventional protec- 
tion without the necessity of any action by operating personnel, 
only periodical inspection being sufficient to the purpose. Garigliano 
and Latina plants have been granted operation licenses whose aim 
is to bring them in line with the CPP state, up to now however only 
a few operations have been authorized. The reactors have been 
de-fueled and the irradiated fuel has been shipped off-site. Condi- 
tioning of operational waste is being performed while the operations 
to further confine radioactive materials have still to be authorized. 


For Trino and Caorso facilities a general plan for decommissioning 
activities must still be officially approved. (author). 2 tabs. 


35781 (INIS-mf-13570) Fission-product chemistry in severe 
reactor accidents: Review of relevant integral experiments. 
Nichols, A.L. (AEA Technology, Winfrith (United Kingdom). Chemi- 
cal Physics Dept.); Hueber, C. Jan 1992. 25p. (CONF-9201161-: 
Training course on management and analysis of severe accidents, 
Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601245. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The attenuation of the radioactive fission-product emission from 
a severe reactor accident will depend on a combination of chemi- 
cal, physical and thermal-hydraulic effects. Chemical species 
stabilised under the prevailing conditions will determine the extent 
of aerosol formation and any subsequent interaction, so defining 
the magnitude and physical forms of the eventual release into the 
environment. While several important integral tests have taken 
place in recent years, these experiments have tended to focus on 
the generation of mass-balance and aerosol-related data to test 
and validate materials-transport codes rather than study the impact 
of important chemical phenomena. This emphasis on thermal hy- 
draulics, fuel behaviour and aerosol properties has occurred in 
many test (e.g. PBF, DEMONA, Marviken-V, LACE and ACE). 
Nevertheless, the generation and reaction of the chemical species 
in all of these programmes determined the transport properties of 
the resulting vapours and aerosols. Chemical effects have been 
studied in measurements somewhat subsidiary to the main aims of 
the tests. This work has been reviewed in detail with respect to 
Marviken-V, LACE, ACE and Falcon. Specific issues remain to be 
addressed, and these are discussed in terms of the proposed 
Phebus-FB programme. (author). 58 refs, 9 figs, 1 tab. 


35782 (INIS-mf-13572) Accident management on French 
PWRs. Queniart, D. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire). 
Jan 1992. 42p. (CONF-9201161—: Training course on management 
and analysis of severe accidents, Budapest (Hungary), 13-24 Jan 
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1992). Order Number DE94601246. Source: 
Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

The experience on accident management on French PWRs is 
described. Figs and tabs. 


OSTI; NTIS (US 


35783 (INIS-mf-13573) Diagnosis and prognosis of the 
source term by the French Safety Institut during an emer- 
gency on a PWR. Chauliac, C. (CEA Centre d'Etudes de 
Fontenay-aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Janot, L.; Jouzier, A.; Rague, B. Jan 1992. 10p. 
(CONF-9201161—: Training course on management and analysis 
of severe accidents, Budapest (Hungary), 13-24 Jan 1992). Order 
Number DE94601247. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The French approach for the diagnosis and the prognosis of the 
source term during an accident on a PWR is presented and the 
tools which have been developed to implement this approach at 
the Institute for Nuclear Protection and Safety (IPSN) are de- 
scribed. (author). 2 refs, 3 figs. 


35784 (INIS-mf-13579) Assessment and limitation of ra- 
dioactivity transfers in the event of a postulated severe PWR 
accident. Gauvain, J. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Inst. de Protection et de Surete Nucleaire). 
Jan 1992. 60p. (CONF-9201161-—: Training course on management 
and analysis of severe accidents, Budapest (Hungary), 13-24 Jan 
1992). Order Number DE94601248. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hurv/9/013). 

This report constitutes the supporting material for a lecture on 
severe accidents which could occur on PWR type nuclear reactors. 
It is assumed for present purposes that the reader has at least a 
rudimentary acquaintance with the basics of general physics if not 
with the operating processes of these reactors. After defining what 
is meant by a "severe accident” on a reactor, the possible phe- 
nomenology of such an accident is qualitatively described: loss of 
coolant and loss of containment integrity. A certain number of ele- 
ments are then given for the quantitative assessment of these 
phenomena involving possible radioactivity transfers within and out- 
side the plant. In conclusion, available means are indicated for the 
limitation and control of these environmental transfers. (author). 5 
refs, figs. 


35785 (INIS-mf-13581) Core degradation and fission prod- 
uct release. Wright, R.W. (Nuclear Regulatory Commission, 
Washington, DC (United States)); Hagen, S.J.L. Jan 1992. 16p. 
(CONF-9201161-: Training course on management and analysis 
of severe accidents, Budapest (Hungary), 13-24 Jan 1992). Order 
Number DE94601249. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

Experiments on core degradation and melt progression in severe 
LWR accidents have provided reasonable understanding of the 
principal processes involved in the early phase of melt progression 
that extends through core degradation and metallic material melting 
and relocation. A general but not a quantitative understanding of 
late. phase melt progression that involves ceramic material melting 
and relocation has also been obtained, primarily from the TMIl-2 
core examination. A summary is given of the current state of 
knowledge on core degradation and melt progression obtained 
from these integral experiments and of the principal remaining sig- 
nificant uncertainties. A summary is also given of the principal 
results on in-vessel fission product release obtained from these ex- 
periments. (author). 8 refs, 5 figs, 3 tabs. 


35786 (INIS-mf—13582) 1. Safety in operation: The chal- 
lenges and the fields of action. 2. Incident and accident 
management in PWR plants "The French approach”. Debes, M. 
(Electricite de France, Paris la Defense (France). Nuclear and Fos- 
sil Generation Div.). Jan 1992. 18p. (CONF-9201161-: Training 





course on management and analysis of severe accidents, Bu- 
dapest (Hungary), 13-24 Jan 1992). Order Number DE94601250. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The French standardization pressurized water reactor facilities 
currently consist of 51 standardized units, 34 of 900 MW and 17 of 
1300 MW. For EDF, safety and quality in operation constitute a 
unique challenge: An economic challenge: the nuclear facilities ac- 
count for 75% of the power generated in France and ensure the 
competitiveness of its price, both for domestic consumers and on 
the international markets, an environmental challenge: both to limit 
actual and potential radioactive releases associated with operation 
of the nuclear facilities, and to avoid releases of combustion gases 
associated with the use of fossil fuels, a public relations challenge: 
to improve the image and the confidence of the public associated 
with nuclear generation. Safety in operation dependence primarily 
on the quality of the design and construction of the nuclear units. 
But it also depends on technical, human and organizational factors 
specific to the operation of the units, which play an essential role in 
maintaining and increasing operating safety. After a brief review of 
the safety results of the facilities and of the main themes which 
contribute to safety in operation, a description is given of the princi- 
pal fields involved and of the main current orientations. 


35787 (INIS-mf-13583) ESCADRE and ICARE code sys- 
tems. Reocreux, M. (CEA Centre d’Etudes Nucleaires de Fontenay 
aux Roses, 92 (France). Dept. de Recherches en Securite); Gau- 
vain, J. Jan 1992. 16p. (CONF-9201161-: Training course on 
management and analysis of severe accidents, Budapest (Hun- 
gary), 13-24 Jan 1992). Order Number DE94601251. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The French sever accident code development program is follow- 
ing two parallel approaches: the first one is dealing with "integral 
codes” which are designed for giving immediate engineer answers, 
the second one is following a more mechanistic way in order to 
have the capability of detailed analysis of experiments, in order to 
get a better understanding of the scaling problem and reach a bet- 
ter confidence in plant calculations. In the first approach a complete 
system has been developed and is being used for practical cases: 
this is the ESCADRE system. In the second approach, a set of 
codes dealing first with primary circuit is being developed: a mech- 
anistic core degradation code, ICARE, has been issued and is 
being coupled with the advanced thermalhydraulic code CATHARE. 
Fission product codes have been also coupled to CATHARE. The 
“integral” ESCADRE system and the mechanistic ICARE and 
associated codes are described. Their main characteristics are re- 
viewed and the status of their development and assessment given. 
Future studies are finally discussed. 36 refs, 4 figs, 1 tab. 


35788 (INIS-mf-13586) LWR severe accidents analysis. 
Lecomte, C. (IPSN (France)). Jan 1992. 58p. (CONF-9201161-: 
Training course on management and analysis of severe accidents, 
Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601252. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The document describes and analyses different cases of PWR 
severe accidents for purpose of training in management. Figs. 


35789 (INIS-mf-13588) Basic safety principles and practice 
of WWERs in Hungary. Voeroess, L. (Institute for Electric Power 
Research, Budapest (Hungary)). Jan 1992. 33p. (CONF-9201 16%-: 
Training course on management and analysis of severe accidents, 
Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601253. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The nuclear safety is the actual subject of this presentation and 
it is considered to be the most important issue, and its permanent 
improvement is the key responsibility. We share the opinion, that 
everybody who works in the field of nuclear power generation has 
to be at such a high level, both in respect of the professional and 
the moral aspects, which would practically exclude occurrence of 
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accidents causing adverse environmental effects. We are aware 
that another severe accident occurring in any country of the world 
would put the whole nuclear industry into a hopeless situation, 
which - as we have already seen - would seriously influence the 
Hungarian energy system as well. | try to illustrate in my presenta- 
tion how can our WWER reactors be evaluated in the highlight of 
the internationally accepted safety requirements, how safe can they 
be considered and what can we do in order to ensure at every 
time the appropriate level of safety. 22 refs, 15 figs. 


35790 (INIS-mf-13589) Organization of operating teams 
and procedures in accident and emergency situations in EDF 
PWR units. Electricite de France, 75 - Paris (France). Service de 
la Production Thermique. Jan 1992. 39p. (CONF-9201161—: Train- 
ing course on management and analysis of severe accidents, 
Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601254. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

The goal of this document is the organization of operating teams 
and procedures in accident and emergency situations in EDF PWR 
units. 


35791 (INIS-mf-13597) EDF operating experience feedback. 
PWR reactivity accidents Post-Chernobyl operating experience 
feed-back. Pinet, B. (Electricite de France (EDF), 75 - Paris 
(France). Service de la Production Thermique). Jan 1992. 29p. 
(CONF-9201161-—: Training course on management and analysis 
of severe accidents, Budapest (Hungary), 13-24 Jan 1992). Order 
Number DE94601255. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The EDF operating experience feedback and PWR reactivity ac- 
cidents are described in this document. Figs. 


35792 (JAERI-M—93-028) Assessment of TRAC-PF1/MOD1 
code for large break LOCA in PWR. Akimoto, Hajime (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Ohnuki, Akira; Murao, Yoshio; Abe, Yutaka. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
266p. (in Japanese). Order Number DE94701097. Source: OSTI; 
NTIS; INIS. 

As the first step of the REFLA/TRAC code development, the 
TRAC/PF1/MOD1 code has been assessed for various experi- 
ments that simulate postulated large-break loss-of-coolant accident 
(LBLOCA) in PWR to understand the predictive capability and to 
identify the problem areas of the code. The assessment calcula- 
tions were performed for separate effect tests for critical flow, 
counter current flow, condensation at cold leg and reflood as well 
as integral tests to understand predictability for individual phenom- 
ena. This report summarizes results from the assessment 
calculations of the TRAC-PF1/MOD1 code for LBLOCA in PWR. 
The assessment calculations made clear the predictive capability 
and problem areas of the TRAC-PF1/MOD1 code for LBLOCA in 
PWR. The areas, listed below, should be improved for more realis- 
tic and effective simulation of LBLOCA in PWR: (1) core heat 
transfer model during blowdown, (2) ECC bypass model at down- 
comer during refill, (3) condensation model during accumulator 
injection, and (4) core thermal hydraulic model during reflood. (au- 
thor) 57 refs. 


35793 (NUREG/CP—0126-Vol.2, pp. 17-28) MACE core 
coolability test MIB. Farmer, M.T. (Argonne National Lab., IL 
(United States)); Spencer, B.W.; Sehgal, B.R. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007—Vol.2: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 2, 
Severe accident research, Thermal hydraulics. 568p. Source: 
OSTI; NTIS; INIS; GPO. 

The Melt Attack and Coolability Experiment (MACE) Program un- 
derway at Argonne National Laboratory is addressing the efficacy 
of water to terminate an accident if it results in a molten coriunV 
concrete interaction (MCCI) in the reactor containment. Large-scale 
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experiments are being conducted involving the addition of water to 
an MCCI already underway. The experiments utilize prototypic 
UO.2/ZrO2/Zr corium mixtures, and various types of concrete base- 
mats. This paper provides a summary of MACE Core Coolability 
Test M1B, which investigated the interaction of 416 kg of 70% oxi- 
dized PWR corium with a limestone/common sand concrete 
basemat. Sustained internal heat generation in the melt was 
achieved through Direct Electrical Heating (DEH); the initial decay 
heat level corresponded to 350 W/kg UOz which simulates decay 
heating at about two hours after the accident starts. After a speci- 
fied depth of concrete erosion, a selected mass of water was 
added over a selected time interval, with makeup to maintain a 
constant water level over the melt. The results from the experiment 
indicate a strong proclivity for water to mitigate the MCCI. In the 
first several minutes following water addition, the melt temperature 
was observed to drop by several hundred degrees Kelvin; similar 
dramatic decreases were seen in the downward erosion and non- 
condensable gas release rates. After six hours of operation with 
water present atop the melt, the basemat erosion rate had been 
reduced to less than 5% of that observed prior to water addition. 


35794 (NUREG/CP-0126-Vol.2, pp. 29-47) Melt attack and 
penetration of radial concrete structures cooled by outside 
water. Alsmeyer, H. (Kernforshungszentrum Karlsruhe (Germany)). 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Brookhaven National Lab., 
Upton, NY (United States). Mar 1993. (CONF-921007—Vol.2: 20. 
water reactor safety information meeting, Bethesda, MD (United 
States), 21-23 Oct 1992). In Proceedings of the US Nuclear Regu- 
latory Commission twentieth water reactor safety information 
meeting: Volume 2, Severe accident research, Thermal hydraulics. 
568p. Source: OSTI; NTIS; INIS; GPO. 

in the BETA facility two experiments were conducted on the fail- 
ure of a cylindrical concrete wall which is eroded on the inner side 
by a heated melt while being cooled outside by stagnant water. No 
decrease of the radial erosion velocity is observed when the melt 
front approaches the outer concrete surface and wall failure occurs 
after the residual wall thickness is reduced to about one centime- 
ter. The melt relocates into the water annulus. Melt/water contact 
in the second test led to an energetic steam explosion which de- 
stroyed the crucible and caused considerable damage of the 


facility. Applicability of the experimental results for LWR severe ac- 
cidents is discussed. 


35795 (NUREG/CP-0126-Vol.2, pp. 171-196) Results of Di- 
rect Containment Heating integral experiments at 1/40th scale 
at Argonne National Laboratory. Binder, J.L. (Argonne National 
Lab., IL (United States)); McUmber, L.M.; Spencer, B.W. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.2: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). in Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 2, Severe accident research, Thermal hydraulics. 568p. 
Source: OSTI; NTIS; INIS; GPO. 

A series of integral tests have been completed that investigate 
the effect of scale and containment atmosphere initial composition 
on Direct Containment Heating (DCH) phenomena at 1/40 linear 
scale. A portion of these experiments were performed as counter- 
parts to integral experiments conducted at 1/10th linear scale at 
Sandia National Laboratories. The tests investigated DCH phenom- 
ena in a 1/40th scale mockup of Zion Nuclear Power Plant 
geometry. The test apparatus was a scaled down version of the 
SNL apparatus and included models of the reactor vessel lower 
head, containment cavity, instrument tunnel, lower subcompartment 
structures and the upper dome. A High Pressure Melt Ejection 
(HPME) was produced using steam as a blowdown gas and iron- 
alumina thermite with chromium as a core melt simulant. The 
results of the counterpart experiments indicated no effect of scale 
on debris/gas heat transfer and debris metal oxidation with steam. 
However, the tests indicated a slight effect of scale on hydrogen 
combustion, the results indicating slightly more efficient combustion 
with increasing scale. The experiments demonstrated the effective- 
ness of the subcompartment structures in trapping debris exiting 
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the cavity and preventing it from reaching the upper dome. The 
test results also indicated that a 50%. air - 50% steam atmosphere 
prevented hydrogen combustion. However, a 50% air - 50% nitro- 
gen did not prevent hydrogen combustion in a HPME with all other 
conditions being nominally the same. 


35796 (NUREG/CP-0126-Vol.2, pp. 301-321) Status of 
ICARE code development and assessment. Hache, G. (Institute 
for Protection and Nuclear Safety, Research Center of Cadarache 
(France)); Gonzalez, R.; Adroguer, B. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Brookhaven National Lab., Upton, NY (United States). 
Mar 1993. (CONF-921007—Vol.2: 20. water reactor safety informa- 
tion meeting, Bethesda, MD (United States), 21-23 Oct 1992). In 
Proceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 2, Severe acci- 
dent research, Thermal hydraulics. 568p. Source: OSTI; NTIS; 
INIS; GPO. 

An extensive programme including two series of in-pile 
PHEBUS-SFD and FP tests and the development of the ICARE2 
code is presently being conducted in France in order to study Se- 
vere Fuel Damage phenomena occurring in PWRs. The ICARE2 
code, designed to calculate reactor core damage progression, is 
based on the most reasonably mechanistic description of thermal 
hydraulics, thermal and mechanical behaviors of fuel rods as well 
as chemical interactions. An overall description of the code is 
presented with planned future improvements and developments re- 
lated to the early and late phases of core degradation: additional 
chemical interactions, coupling with advanced thermalhydraulics 
codes, debris beds and molten pools. The development has been 
closely linked to the PHEBUS SFD Programme which constitutes a 
leading part of the assessment matrix of the code. Others available 
tests from the international data bank were also incorporated in or- 
der to take into account, as large as possible, a range of scales 
and degradation conditions. This matrix is now being extended to 
the PHEBUS FP Programme which will complete the data base as 
regards the late phase and high fuel burn-up. Some examples of 
the validation work on selected PHEBUS SFD tests illustrate the 
current ability of the code to predict cladding oxidation, dissolution 
Of UOz and ZrOz by molten Zr, failure of oxidized cladding and fi- 
nally relocation of molten materials. The simultaneous development 
and validation effort planned during the PHEBUS FP Programme 
will allow a larger and better applicability of the code for solving se- 
vere accident safety problems. 


35787 (NUREG/CP-0126-Vol.2, pp. 401-417) Analysis with 
MELCOR of FPs and core materials release and transport 
during three accidents in a PWR plant. Alonso, A. (Madrid Poly- 
technical Univ. (Spain)); Aleza, S.; Fernandez, J.A.; Gonzalez, F.J.; 
Hontanon, E.; Lopez, J.V.; Martin-Fuertes, F.; Mas, |.; Sanchez, 
J.M. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Mar 1993. Contract 
4189-90-12 EL ISP E. (CONF-921007—Vol.2: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 2, 
Severe accident research, Thermal hydraulics. 568p. Source: 
OSTI; NTIS; INIS; GPO. 

Results from MELCOR (Version 1.8-0) calculations of three acci- 
dent sequences in a W-PWR 900 Mwe three loop plant are 
presented. The scenarios considered include an AB sequence and 
two V type events: a rupture of the Low Pressure Coolant Injection 
System in the auxiliary building, and the rupture of ten steam gen- 
erator tubes; in all cases without the intervention of the active 
emergency core cooling systems. Emphasis is put on the release 
and transport of core materials. It has been found that deposition 
of vapors from the most volatile species is high within the core 
structures. Later in the accident, revaporization induced by decay 
heat takes place, at times in coincidence with the production of 
steam due to core slumping, what may change the nature and 
composition of source terms. 


35798 (NUREG/CP-0126-Vol.3, pp. 69-113) Managing irradi- 
ation embrittlement in aging reactor presure vessels. Corwin, 





W.R. (Oak Ridge National Laboratory, TN (US)). Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. DOE Contract AC05-840R21400. 
DOE 1886-8190-8L. (CONF-921007—Vol.3: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 3, Ag- 
ing research developments, Primary system integrity, Structural 
and seismic engineering, Earth sciences, Probabilistic risk assess- 
ment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

The integrity of the pressure vessels in many older, light-water- 
cooled reactors is challenged by the decrease in their resistance to 
fracture caused by irradiation-induced embrittlement. The embrittle- 
ment is the result of the formation of fine-scale hardening centers 
caused by the introduction of atomic-scale defects and their 
agglomeration to form extended defects. The embrittlement is exac- 
erbated by the presence of certain impurity and alloying elements 
which contribute to the formation of these defects. To best ensure 
the continued safe operation of such vessels requires an accurate 
knowledge of the degree of embrittlement that has occurred to 
compare with existing regulatory guidelines and, if subsequently 
needed, with plant-specific loading scenarios to ensure that ade- 
quate margins of safety remain. Research programs funded by the 
US Nuclear Regulatory Commission (USNRC), including the 
Heavy-Section Steel Irradiation (HSSI) Program at the Oak Ridge 
National Laboratory (ORNL), are not only investigating ways in 
which the uncertainties in the determinations of embrittlement can 
be reduced, but also how embrittlement can be more accurately 
predicted in advance. Such knowledge allows meaningful choices 
to be made about the continued operation of older vessels as well 
as the need for, and benefits from, remedial actions. 


35799 (NUREG/CP-0126-Vol.3, pp. 115-150) Constraint ef- 
fects in heavey-section steels. Bass, B.R. (Oak Ridge National 
Laboratory, TN (US)); Shum, D.K.M.; Keeney-Walker, J.; Theiss, 
T.J. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Brookhaven Na- 
tional Lab., Upton, NY (United States). Mar 1993. DOE Contract 
AC05-840R21400. (CONF-921007—Vol.3: 20. water reactor safety 
information meeting, Bethesda, MD (United States), 21-23 Oct 
1992). In Proceedings of the US Nuclear Regulatory Commission 
twentieth water reactor safety information meeting: Volume 3, Ag- 
ing research developments, Primary system integrity, Structural 
and seismic engineering, Earth sciences, Probabilistic risk assess- 
ment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

A focal point of the Nuclear Regulatory Commission-funded 
Heavy-Section Steel Technology (HSST) Program is the develop- 
ment of technology required for accurate assessment of 
fracture-prevention margins in commercial nuclear reactor pressure 
vessels (RPVs). In a series of investigations, the HSST Program is 
seeking to obtain an improved understanding of the relationships 
governing transfer of fracture toughness data from small-scale 
specimens to large-scale structures. Current pressure vessel 
fracture-prevention technology relies on the use of fracture- 
correlation parameters such as the stress-intensity factor (K) and 
the Hutchinson, Rice, and Rosengren intensity parameter (J) to 
characterize both the applied load and the resistance of material to 
crack initiation. Shortcomings of these conventional one-parameter 
fracture-correlation methods, which impact issues associated with 
the transferability of small-specimen toughness data to large-scale 
structural applications, are being addressed through development 
of various two-parameter methods. This paper describes two ana- 
lytical approaches to the transferability issues that are being 
evaluated in the HSST Program. One is a continuum correlative 
methodology based on two-parameter descriptions (K-T or J-Q) of 
the near crack-tip fields that incorporate effects of the higher-order 
T-stress for linear-elastic fracture mechanics conditions or the 
Q-stress for more general elastic-plastic fracture mechanics condi- 
tions. The second approach utilizes a micromechanical predictive 
methodology that relates cleavage crack initiation to the attainment 
of a critical volume enclosed within a selected maximum principal 
stress contour surrounding the crack tip. In preliminary evaluations, 
these methodologies were applied to experimental data taken from 
several intermediate- and large-scale testing programs. 
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35800 (NUREG/CP-0126-Vol.3, pp. 505-529) Development 
of a methodology for conducting an integrated HRA/PRA - 
task 1 an assessment of human reliability influences during 
LP&S conditions in PWRs. Luckas, W.J. (Brookhaven National 
laboratory, Upton, NY (US)); Barriere, M.T.; Brown, W.S.; 
Wreathall, J.; Cooper, S.E. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007-Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

During Low Power and Shutdown (LP&S) conditions in a nuclear 
power plant (i.e., when the reactor is subcritical or at less than 10- 
15% power), human interactions with the plant’s systems will be 
more frequent and more direct. Control is typically not mediated by 
automation, and there are fewer protective systems available. 
Therefore, an assessment of LP&S related risk should include a 
greater emphasis on human reliability than such an assessment 
made for power operation conditions. In order to properly account 
for the increase in human interaction and thus be able to perform a 
probabilistic risk assessment (PRA) applicable to operations during 
LP&S, it is important that a comprehensive human reliability as- 
sessment (HRA) methodology be developed and integrated into the 
LP&S PRA. The tasks comprising the comprehensive HRA 
methodology development are as follows: (1) identification of the 
human reliability related influences and associated human actions 
during LP&S, (2) identification of potentially important LP&S related 
human actions and appropriate HRA framework and quantification 
methods, and (3) incorporation and coordination of methodology 
development with other integrated PRA/HRA efforts. This paper de- 
scribes the first task, i.e., the assessment of human reliability 
influences and any associated human actions during LP&S condi- 
tions for a pressurized water reactor (PWR). 


35801 (NUREG/CP-0126-Vol.3, pp. 541-549) “Level 1 
probabilistic risk assessment of Low Power and Shutdown op- 
erations at a PWR: Phase Il results”. Chu, T.L. (Brookhaven 
National laboratory, Upton, NY (US)); Bozoki, G.; Kohut, P.; Mu- 
sicki, Z.; Wong, S.M.; Holmes, B.; Yang, J.; Hsu, C.J.; Diamond, 
D.J.; Siu, N.; Su, R.F.; Lin, J.; Bley, D. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. (CONF-921007—Vol.3: 20. water reactor 
safety information meeting, Bethesda, MD (United States), 21-23 
Oct 1992). In Proceedings of the US Nuclear Regulatory Commis- 
sion twentieth water reactor safety information meeting: Volume 3, 
Aging research developments, Primary system integrity, Structural 
and seismic engineering, Earth sciences, Probabilistic risk assess- 
ment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

As a result of the Chernobyl accident and other precursor events 
(e.g., Diablo Canyon), the US Nuclear Regulatory Commission’s 
(NRC's) Office of Nuclear Regulatory Research (RES) initiated an 
extensive project during 1989 to carefully examine the potential 
risks during Low Power and Shutdown (LP&S) operations. Shortly 
after the program began, an event occurred at the Vogtle plant dur- 
ing shutdown, which further intensified the effort of the LP&S 
program. In the LP&S program, one pressurized water reactor 
(PWR), Surry, and one Boiling Water reactor (BWR), Grand Gulf, 
were selected, mainly because they were previously analyzed in 
the NUREG-1150 Study. The Level-1 Program is being performed 
in two phases. Phase 1 was dedicated to performing a coarse 
screening level-1 analysis including internal fire and flood. A draft 
report was completed was completed in November, 1991. In the 
phase 2 study, mid-loop operations at the Surry plant was analyzed 
in detail. The objective of this paper is to present the approach of 
the phase 2 study and the preliminary results and insights. 


35802 (NUREG/CP-—0130-Vol.1, pp. 223-232) Application of 
ASME code AG-1 to YGN 3 & 4 plants, South Korea. Kim, Y.K. 
(Korea Heavy Industries & Construction Co., Seoul (KP)); Porco, 
R.D.; York, Y.D. Nuclear Regulatory Commission, Washington, DC 
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(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NAC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

Yonggwang Nuclear Power Plant Units 3 & 4 are located on the 
southwestern coast of South Korea on the Yellow Sea. The plant is 
owned by Korea Electric Power Corp. (KEPCO), with the engineer- 
ing being performed by Korea Power Engineering Co., Inc. 
(KOPEC) and Sargent and Lundy under a technology transfer 
agreement. The plants are both 950 Megawatt (electric) pressur- 
ized water reactors of US design. Under contract to KEPCO, Korea 
Heavy Industries and Construction Co., Ltd. and Ellis and Watts, 
Division of Dynamics Corporation of America, Batavia, Ohio, sup- 
plied major components to the YGN plants in compliance to ASME 
AG-1. These components included safety related Air Cleaning 
Units, Reactor containment Fan Cooler Units, Air Handling Units, 
Cubicle Coolers, Duct Electric Heaters, and fans. This paper de- 
tails the extent of applicability of ASME Code AG-1 to the specific 
equipment, description of the equipment, conformance, testing, and 
design required. The paper also discusses the problems encoun- 
tered in implementing ASME AG-1, working around Code sections 
that were not complete at contract inception, conflicts in project 
documents and related problems. Also discussed are the logistics 
problems, material availability, and quality assurance aspects com- 
plicating the applications of ASME AG-1, due to the required 
Korean content for some components. Based on successfully sup- 
plying the equipment referenced above, it has been concluded that 
AG-1 is a working document and can be successfully implemented. 
It provides the requirements necessary for performance, design, 
construction, acceptance testing, and quality assurance of equip- 
ment used as components in nuclear air and gas treatment 
systems in nuclear facilities. The paper also addresses lessons 
learned and aspects of mixing US design and US built components 
in Korean built assemblies. 


35803 (NUREG/CR-5782) Pressurized thermal shock prob- 
abilistic fracture mechanics sensitivity analysis for Yankee 
Rowe reactor pressure vessel. Dickson, T.L. (Oak Ridge National 
Lab., TN (United States)); Cheverton, R.D.; Bryson, J.W.; Bass, 
B.R.; Shum, D.K.M.; Keeney, J.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Engineering; Oak Ridge 
National Lab., TN (United States). Aug 1993. 97p. Sponsored by 
Nuclear Regulatory Commission, Washington, DC (United States). 
DOE Contract AC05-840R21400. (ORNL/TM—-11945). Source: 
OSTI; NTIS; INIS; GPO 

The Nuclear Regulatory Commission (NRC) requested Oak 
Ridge National Laboratory (ORNL) to perform a_ pressurized- 
thermal-shock (PTS) probabilistic fracture mechanics (PFM) 
sensitivity analysis for the Yankee Rowe reactor pressure vessel, 
for the fluences corresponding to the end of operating cycle 22, us- 
ing a specific smail-break-loss- of-coolant transient as the loading 
condition. Regions of the vessel with distinguishing features were 
to be treated individually — upper axial weld, lower axial weld, cir- 
cumferential weld, upper plate spot welds, upper plate regions 
between the spot welds, lower plate spot welds, and the lower 
plate regions between the spot welds. The fracture analysis meth- 
ods used in the analysis of through-clad surface flaws were those 
contained in the established OCA-P computer code, which was de- 
veloped during the Integrated Pressurized Thermal Shock (IPTS) 
Program. The NRC request specified that the OCA-P code be en- 
hanced for this study to also calculate the conditional probabilities 
of failure for subciad flaws and embedded flaws. The results of this 
sensitivity analysis provide the NRC with (1) data that could be 
used to assess the relative influence of a number of key input pa- 
rameters in the Yankee Rowe PTS analysis and (2) data that can 
be used for readily determining the probability of vessel failure 
once a more accurate indication of vessel embrittlement becomes 
available. This report is designated as HSST report No. 117. 
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35804 (NUREG/CR-6048) Pressurized-water reactor inter- 
nals aging degradation study: Phase 1. Luk, K.H. (Oak Ridge 
National Lab., TN (United States)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Div. of Engineering; Oak 
Ridge National Lab., TN (United States). Sep 1993. 56p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
States). DOE Contract AC05-840R21400. (ORNL-TM—12371). 
Source: OSTI; NTIS; INIS; GPO. 

This report documents the results of a Phase | study on the ef- 
fects of aging degradations on pr internals. Primary stressers for 
internals an generated by the primary coolant flow in the they in- 
clude unsteady hydrodynamic forces and pump-generated pressure 
pulsations. Other stressors are applied loads, manufacturing pro- 
cesses, impurities in the coolant and exposures to fast neutron 
fluxes. A survey of reported aging-related failure information indi- 
cates that fatigue, stress corrosion cracking (SCC) and mechanical 
wear are the three major aging-related degradation mechanisms 
for PWR internals. Significant reported failures include thermal 
shield flow-induced vibration problems, SCC in guide tube support 
pins and core support structure bolts, fatigue-induced core baffle 
water-jet impingement problems and excess wear in flux thimbles. 
Many of the reported problems have been resolved by accepted 
engineering practices. Uncertainties remain in the assessment of 
long-term neutron irradiation effects and environmental factors in 
high-cycle fatigue failures. Reactor internals are examined by 
visual inspections and the technique is access limited. Improved in- 
spection methods, especially one with an early failure detection 


capability, can enhance the safety and efficiency of reactor opera- 
tions. 


35805 (SAND—93-0250C) Burnup credit validation of 
SCALE-4 using light-water-reactor criticals. Bowman, S.M. (Oak 
Ridge National Lab., TN (United States)); Hermann, O.W.; Brady, 
M.C. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (TTC—1249;CONF- 
930601-13: American Nuclear Society (ANS) annual meeting, San 
Diego, CA (United States), 20-24 Jun 1993). Order Number 
DE93009857. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. PWR TYPE REACTORS/reactor physics; 
PWR TYPE REACTORS/fuel assemblies; REACTOR PHYSICS/ 
computer codes; BURNUP; S CODES; NUMBER CODES; B 
CODES; N CODES; O CODES; NUCLEAR DATA COLLECTIONS; 
SEQUOYAH-2 REACTOR; SURRY-1 REACTOR; REACTOR KI- 
NETICS 
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Refer also to citation(s) 35754, 35774, 35775, 35780, 35983 


35806 (BNL-49384) Performance of carbon-based hot frit 
substrates: |, Low pressure helium and hydrogen testing. 
Barletta, R.; Adams, J.; Svandrlik, J.; Powell, J.R. Brookhaven Na- 
tional Lab., Upton, NY (United States). Jul 1993. 38p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE93040325. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The performance of various carbon-based materials in flowing, 
high-temperature helium and hydrogen is described. These materi- 
als which are candidate hot frit substrates for possible application 
in a PBR include various grades of graphite, carbon-carbon and 
vitreous carbon. Vitreous carbon showed extremely good perfor- 
mance in helium, while that of the various graphite grades was 
quite variable and, in some cases, poor. Purified grades performed 
better than unpurified grades, but in all cases large sample-to- 
sample variations in weight loss were observed. For carbon-carbon 
samples, the performance was intermediate. Since the weight loss 
in these samples was in large measure due to the loss of the 
densification media, improvements in the performance of carbon- 
carbon may be possible. With respect to the performance in 
hydrogen, high weight losses were observed, re-enforcing the need 
for coating carbon-based materials for service in a flowing hydro- 
gen environment. 
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35807 (EDF-93-NB-00039) GCR dismantling: corrosion of 
vessel internals during decay storage. Gras, J.M. Electricite de 
France (EDF), 92 - Clamart (France). Jun 1991. 35p. (In French). 
Order Number DE94603485. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Gas-cooled reactor decommissioning confronts EDF with the 
problem of the corrosion resistance of vessel internals over a 
decay storage period fixed at 50 years. The layer of magnetite pre- 
viously formed in the C02 should protect structural steelwork from 
atmospheric corrosion. In any case, estimated steel corrosion after 
50 years may be put at below or equal to 0.1 mm and the corre- 
sponding swelling induced by corrosion products at 0.2 mm. There 
should be no risk of hydrogen embrittlement or stress corrosion 
cracking of threaded fasteners. Corrosion tests aimed at providing 
further insight into the effects of the magnetite layer and a program 
for the surveillance of post-decommissioning structural corrosion 
should nevertheless be envisaged. 


35808 (IAEA-TECDOC-709, pp. 39-45) Operating experi- 
ence of RMBK fuel under normal conditions and analysis of 
its damage causes. Aden, V.G. (Research and Design Inst. of 
Power Engineering, Moscow (Russian Federation)); Vorontsov, 
B.A.; Kalinin, V.V.; Krivoshein, G.S.; Nikolaev, V.A.; Noskov, V.V.; 
Robot’ko, A.V.; Ryabov, A.N. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9205370—: Technical commit- 
teee meeting on fuel failure in normal operation of water reactors: 
Experience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

Data on RMBK-1000 and RBMK-1500 fuel are presented in this 
paper. The analysis of the fuel assembly failure describes reasons 
and measures for the improvement of fuel reliability (by introducing 
new fabrication methods, more severe requirements for operating 
conditions, and improvement of fuel designs). All these measures 
made it possible to reach a failure level of 0.02% of the total dis- 
charged fuel from the RBMK-1500 reactor. (author). 5 figs, 3 tabs. 


35809 (IAEA-TECDOC-709, pp. 113-117) Failed fuel moni- 
toring at nuclear power plants with RBMK reactors: operating 
parameters, requirements and decision making criteria. 
Zhukov, |.V. (Research and Design Inst. of Power Engineering, 
Moscow (Russian Federation)). International Atomic Energy 
Agency, Vienna (Austria). Jun 1993. (CONF-9205370-: Technical 
committeee meeting on fuel failure in normal operation of water re- 
actors: Experience, mechanisms and management, Dimitrovgrad 
(Russian Federation), 26-29 May 1992). In Fuel failure in normal 
operation of water reactors: Experience, mechanisms and man- 
agement: Proceedings of a technical committeee meeting held in 
Dimitrovgrad, Russian Federation, 26-29 May 1992. 288p. Order 
Number DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

The procedure for estimating the number of failed fuel rods in 
the core and the prediction of their discharge efficiency during op- 
eration is presented. The procedure is based on the FFM data 
base and the |-131 and Xe-133 coolant activity. (author). 


35810 (INIS-mf-13627) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 7: energy savings. Instituto de 
Investigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 119p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). Order Number 
DE94602344. Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 6 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
of energy savings. (Topic 7). One item was in INIS subject scope 
and a separate abstract was prepared for it. 


35811 


(INIS-mf-13627, pp. No pagination) Industrial applica- 
tions of nuclear heat. Cadena Vargas, H.J. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 


de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 119p. (In Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6 Seminar of the 
IIE-ININ-IMP on technological specialties. Topic 7: energy savings. 
Order Number DE94602344. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Within advanced nuclear reactor design, at present is considered 
modular high temperature gas-cooled reactors using helium as re- 
frigerating gas, which had the finality of to supply the industrial 
heating of high temperature market, moreover to generate electric- 
ity. These reactors cover the normativity for the second generation 
reactors because of its situated as intrinsic safety reactors. By the 
design of its fuel particles, that is the key of these reactors type, it 
is possible to follow high temperatures than in the generators at 
present extended (1000 Centigrade degrees approx.), so as effi- 
ciencies in the thermodynamic charge to environment. Another 
properties demonstrated in experimental installation and prototype 
plants are its high disponibility and a low exposition of operational 
personal and maintenance. The high temperature gas reactors can 
provide vapor for to generate electric energy, so as heat and vapor 
for industrial process in refining plants, petrochemicals and siderur- 
gical. (Author). 
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35812 (IAEA-TECDOC—706, pp. 52-58) Thermal simulation 
of a PHWR fuel channel under voided conditions. Gupta, S.K. 
(Bhabha Atomic Research Centre, Bombay, Trombay (India). Re- 
actor Safety Div.); Raj, V.V. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9203274—: Technical commit- 
tee meeting on behaviour of core materials and fission product 
release in accident conditions in LWRs, Aix-en-Provence (France), 
16-19 Mar 1992). In Behaviour of core materials and fission prod- 
uct release in accident conditions in LWRs: Proceedings of a 
technical committee meeting held in Aix-en-Provence, France, 16- 
19 March 1992. 259p. Order Number DE94601237. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Thermal analysis of the fuel channel of a 235 MWe Indian PHWR 
has been carried out for a postulated severe accident leading to to- 
tal voiding of the core. The accident considered is a loss of coolant 
accident coincident with loss of emergency core cooling. The anal- 
ysis considers that moderator is present in the core during the 
transient and its cooling is maintained and the reactor is shut down 
following the accident. The voiding of the reactor channel causes 
the fuel temperatures to rise. In the absence of effective convective 
cooling, radiation heat transfer to pressure tube becomes signifi- 
cant. At higher temperatures pressure tube deforms and touches 
the calandria tube. Only one mode of pressure tube deformation is 
considered. In this mode pressure tube balloons under high inter- 
nal pressure. Significant heat transfer to the moderator through the 
contact between the pressure tube and the calandria tube takes 
place. It is seen that even under the conservative assumptions 
made, the fuel does not melt and major part of the activity will be 
retained in fuel. This paper describes the analytical models and the 
results of the analysis. (author). 7 refs, 12 figs, 2 tabs. 


35813 (IAEA-TECDOC-—706, pp. 226-235) Use of 
ELOCA.MKS to calculate transient fission product release from 
CANDU fuel elements. Walker, J.R. (Chalk River Labs., Chalk 
River, ON (Canada). AECL Research); Vaal, J.W. de; Arimescu, 
V.1.; McGrady, T.G.; Wong, C. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9203274—: Technical commit- 
tee meeting on behaviour of core materials and fission product 
release in accident conditions in LWRs, Aix-en-Provence (France), 
16-19 Mar 1992). In Behaviour of core materials and fission prod- 
uct release in accident conditions in LWRs: Proceedings of a 
technical committee meeting held in Aix-en-Provence, France, 16- 
19 March 1992. 259p. Order Number DE94601237. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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A change in fuel element power output, or a change in heat 
transfer conditions, will result in an immediate change in the tem- 
perature distribution in a fuel element. The temperature distribution 
change will be accompanied by concomitant changes in fuel stress 
distribution that lead, in turn, to a release of fission products to the 
fuel-to-sheath gap. It is important to know the inventory of fission 
products in the fuel-to-sheath gap, because this inventory is a ma- 
jor component of the source term for many postulated reactor 
accidents. ELOCA.Mk5 is a FORTRAN-77 computer code that has 
been developed to estimate transient releases to the fuel-to-sheath 
gap in CANDU reactors. ELOCA.Mk5 is an integration of the 
FREEDOM fission product release model into the ELOCA fuel ele- 
ment thermo-mechanical code. The integration of FREEDOM into 
ELOCA allows ELOCA.Mk5 to model the feedback mechanisms 
between the fission product release and the thermo-mechanical re- 
sponse of the fuel element. This paper describes the physical 
model, gives details of the ELOCA.Mk5 code, and describes the 
validation of the model. We demonstrate that the model gives good 
agreement with experimental results for both steady state and tran- 
sient conditions. (author). 17 refs, 7 figs, 5 tabs. 


35814 (IAEA-TECDOC-—709, pp. 79-99) A review of fuel per- 
formance and fission product release studies for defected fuel 
elements. Lewis, B.J. (Royal Military Coll. of Canada, Kingston, 
ON (Canada)); MacDonald, R.D.; Ivanoff, N.V.; Iglesias, F.C. Inter- 
national Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9205370-: Technical committeee meeting on fuel failure in 
normal operation of water reactors: Experience, mechanisms and 
management, Dimitrovgrad (Russian Federation), 26-29 May 
1992). In Fuel failure in normal operation of water reactors: Experi- 
ence, mechanisms and management: Proceedings of a technical 
committeee meeting held in Dimitrovgrad, Russian Federation, 26- 
29 May 1992. 288p. Order Number DE94601238. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Results from numerous in-reactor experiments with uranium- 
dioxide fuel elements that contain defects in the Zircaloy cladding 
are reviewed. The various factors which influence the rate of physi- 
cal deterioration of a defected element are examined. Experimental 
and theoretical investigations into the release behaviour of radioac- 
tive noble gases and iodine are considered for both the 
steady-state and transient situation, focusing on the relationship 
between the release behaviour and the state of deterioration of a 
fuel element. Application of this work to power reactor operation is 
discussed. (author). 93 refs, 16 figs, 7 tabs. 


35815 (IAEA-TECDOC-709, pp. 121-127) Overview of defect 
mechanisms in CANDU fuel. Carter, T.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Manzer, A.M. International Atomic Energy Agency, Vienna 
(Austria). Jun 1993. (CONF-9205370-: Technical committeee 
meeting on fuel failure in normal operation of water reactors: Expe- 
rience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OST!; NTIS (US Sales Only); INIS. 

The CANDU-PHW reactor uses horizontal pressure tubes to con- 
tain the fuel and primary coolant. An 800 MW reactor contains 
more than 6,000 fuel bundles, and the low defect rate emphasizes 
the excellent fabrication quality control achieved with the 460,000 
end-closure welds and end-plugs that are within the reactor at any 
one time. Although quality control is excellent, defects that do oc- 
cur fall mainly into the two categories of incomplete end-closure 
welds and the less-frequent end-plug barstock porosity. Incomplete 
end-closure welds may give early or later defect indications, de- 
pending upon the defect hole size, whereas the porous end-plugs 
are generally very small defects, which have a distinct incubation 
period before secondary damage allows fission-product release to 
the coolant. A third category of defect, which could be considered 
fabrication-dependent, is primary hydriding failure. This mechanism 
had never been indicated in CANDU fuel until a defective fuel inci- 
dent occurred during 1991/1992 at one of the 600 MW Generating 
Stations. There, post-irradiation examination eliminated most other 
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possible defect causes, and the fabricator determined that an un- 
detected shift in raw material characteristics allowed fuel to be 
produced with up to 4 mg hydrogen per element, rather than the 
specified <1 mg hydrogen per element. Two further mechanisms 
of fuel damage are caused by reactor operating conditions rather 
than fabrication quality. Pellet/cladding interaction defects generally 
require a power ramp after a period of lower power operation. This 
provides sufficient stress from the expanding fuel pellet and freshly 
released fission-product corrodents to crack the cladding. Fretting 
damage generally occurs from debris or foreign objects in the pri- 
mary coolant, which are caught up in the fuel. Fretting damage 
may also be caused by vibration, which may result from hydraulic 
instability of a fuel bundle or column of bundles. (author). 7 refs, 14 
figs. 


35816 (IAEA-TECDOC-—709, pp. 211-214) Study on stress 
corrosion cracking of fuel cladding tube. Kang, Y.H. (Korea 
Atomic Energy Research Inst., Daeduk (Korea, Republic of)); Ryu, 
W.S.; Rheem, K.S.; Kim, S.H. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9205370-: Technical commit- 
teee meeting on fuel failure in normal operation of water reactors: 
Experience, mechanisms and management, Dimitrovgrad (Russian 
Federation), 26-29 May 1992). In Fuel failure in normal operation 
of water reactors: Experience, mechanisms and management: 
Proceedings of a technical committeee meeting held in Dimitrov- 
grad, Russian Federation, 26-29 May 1992. 288p. Order Number 
DE94601238. Source: OSTI; NTIS (US Sales Only); INIS. 

lodine-induced stress corrosion cracking (ISCC) tests on 
Zircaloy-4 CANDU-type tubes were carried out using a modified in- 
ternal pressurization method to study the pellet cladding interaction 
(PCI) failure mechanism and its remedy. In the present test, the ef- 
fect of various corrosion species including CsCl, Csl, Fel2, CsOH 
and All, as well as lp on the SCC Zry-4 tube specimens was inves- 
tigated in terms of time-to-failure versus the concentration of 
species and the hoop stress of Zry-4 tubes. The results showed 
that CsCl and Csi species were not active to SCC while the Fels, 
CsOH and Alls, species reduced the time-to-failure of SCC at the 
nearly same critical concentration of species as that of lo. In order 
to study the effects of Zircaloy-4 tube fabrication processes on 
ISCC, two kinds of tubes from different commercial makers were 
also tested using the same condition for ISCC test. Two kinds of 
tubes showed a difference in threshold stresses of about 30 MPa 
which was attributed to the difference in texture and toughness of 
tubes. To find out the effects of brazing and welding process of 
CANDU-type fuel tubes, the time-to-failure of ISCC was measured 
in terms of hoop stresses. The threshold stress of spacer-brazed 
tube and end cap-weided parts was found to be reduced to about 
70% and 50% of the stress of normal tubes, respectively. Either 
the annealing process after welding or a modified welding process 
reduced the susceptibility of SCC, indicating that the shape as well 
as residual stress of welding parts acted as an important role for 
controlling ISCC. When the inside of the tubes was coated with 
graphite, the tube did not increase the ISCC threshold stress, al- 
though the critical concentration of iodine seemed to be shifted to 
a little higher concentration. On the other hand, siloxane-coating in- 
side of tubes was found to increase the threshold stress for SCC 
failures. (author). 13 refs, 5 figs. 


35817 (IAEA-TECDOC—716, pp. 101-107) Decommissioning 
and decontamination studies for nuclear facilities. Theyyunni, 
T.K. (Bhabha Atomic Research Centre, Bombay (India)); Bhatia, 
S.C.; Goswami, J.L.; Narasimhan, S.V. International Atomic Energy 
Agency, Vienna (Austria). Aug 1993. In Decontamination and 
decommissioning of nuclear facilities: Results of a co-ordinated re- 
search programme, phase 2: 1989-1993. 205p. Order Number 
DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 
Envisaging the diverse needs of the nuclear industry with respect 
to decontamination and decommissioning, an organised Research 
and Development programme was undertaken in India. Under the 
IAEA Co-ordinated Research Programme, studies were initiated on 
different areas of Decontamination and Decommissioning. These 
studies comprised of chemical and electrochemical processes for 
decontamination. This report summarises the results obtained dur- 
ing different studies carried out in these areas. Laboratory studies 
on dissolution of magnetite/nickel ferrite powders and oxide films 





deposited on metal specimens resulted in identifying suitable dilute 
chemical formulations based on EDTA, oxalic acid, citric acid, 
ascorbic acid, etc. Studies on the behaviour of ion exchange resins 
indicated that it is possible to effectively remove the activity with si- 
multaneous regeneration of the formulation chemicals by the cation 
exchange resins and complete elimination of all the organic acids 
on mixed bed resins. Study on compatibility of the formulations 
with the different materials of construction is also reported. Electro- 
chemical parameters have been established for electropolishing of 
stainless steel components in an electrobath. Creation of a decon- 
tamination data base and its usefulness is also reported. (author). 
4 refs, 3 figs, 1 tab. 


35818 (NUREG/CP-0126-Vol.3, pp. 365-383) Estimation of 
ground motions for large earthquakes in the New Madrid and 
Savannah River Regions. Frankel, A. (Geological Survey, Reston, 
VA (US)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

| performed two studies to simulate large earthquakes in the 
central and eastern United States. In the first study, | simulated 
ground motions for a moment magnitude M7.5 earthquake in the 
New Madrid, region by summing recordings of a recent magnitude 
4.6 earthquake that occurred near Malden, Missouri. The seismo- 
grams for the smaller earthquake are treated as empirical impulse 
response functions that characterize the site response and path ef- 
fects. The seismograms of the small event are summed with time 
delays appropriate for propagating rupture for the large event. The 
sum is then filtered to boost the low frequencies to simulate the 
longer duration of slip during the large event. The recordings of the 
m, 4.6 Malden, Missouri earthquake show strong, high-frequency 
site resonances (> 4 Hz) at several deep-soil sites. The accelera- 
tion response for the simulated M7.5 earthquake is similar at low 
frequencies (< 3 Hz) to that predicted by Boore and Joyner 
(1991), but our response spectra contain site resonances which 
amplify the response by a factor of 2 to 3 above the Boore and 
Joyner (1991) prediction, at specific frequencies above 3 Hz. In the 
second study, | simulated ground motions at the Savannah River 
Plant, South Carolina for a hypothetical shear-wave source using 
the two-dimensional finite difference method. The simulation shows 
that the presence of the Triassic Dunbarton basin causes horizon- 
tal ground motions to be substantially prolonged, compared to the 
case without the basin (just coastal plain sediments over base- 
ment). The simulation demonstrates that it is important to consider 
wave propagation effects of the Dunbarton basin in assessing the 
seismic hazard to the Savannah River Plant. 
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Refer also to citation(s) 35019, 35020, 35022, 35023, 35024, 
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35819 (ANL/CMT/CP-78478) Proliferation resistance of the 
fuel cycle for the Integral Fast Reactor. Burris, L. Argonne Na- 
tional Lab., IL (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930913-26: Global ’93: future nuclear systems - emerging 
fuel cycles and waste disposal options, Seattle, WA (United 
States), 12-17 Sep 1993). Order Number DE93019765. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory has developed an electrorefining 
pyrochemical process for recovery and recycle of metal fuel dis- 
charged from the Integral Fast Reactor (FR). This inherently low 
decontamination process has an overall decontamination factor of 
only about 100 for the plutonium metal product. As a result, all of 
the fuel cycle operations must be conducted in heavily shielded 
cells containing a high-purity argon atmosphere. The FR fuel cycle 
possesses high resistance to clandestine diversion or overt, state- 
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supported removal of plutonium for nuclear weapons production 
because of two main factors: the highly radioactive product, which 
is also contaminated with heat- and neutron-producing isotopes of 
plutonium and other actinide elements, and the difficulty of remov- 
ing material from the FR facility through the limited number of cell 
transfer locks without detection. 


35820 (ANL/FC/CP-—78117) Criticality safety strategy for the 
Fuel Cycle Facility electrorefiner at Argonne National Labora- 
tory, West. Mariani, R.D. (Argonne National Lab., Idaho Falls, ID 
(United States)); Benedict, R.W.; Lell, R.M.; Turski, R.B.; Fujita, 
E.K. Argonne National Lab., Idaho Falls, 1D (United States); Ar- 
gonne National Lab., IL (United States). [1993]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930913-36: Global '93: future nuclear systems - 
emerging fuel cycles and waste disposal options, Seattle, WA 
(United States), 12-17 Sep 1993). Order Number DE93040245. 
Source: OSTI; INIS; NTIS; GPO Dep. 

The Integral Fast Reactor being developed by Argonne National 
Laboratory (ANL) combines the advantages of metal-fueled, liquid- 
metal-cooled reactors and a closed fuel cycle. Presently, the Fuel 
Cycle Facility (FCF) at ANL-West in Idaho Falls, Idaho is being 
modified to recycle spent metallic fuel from Experimental Breeder 
Reactor Il as part of a demonstration project sponsored by the 
Department of Energy. A key component of the FCF is the elec- 
trorefiner (ER) in which the actinides are separated from the fission 
products. In the electrorefining process, the metal fuel is anodically 
dissolved into a high-temperature molten salt and refined uranium 
or uranium/plutonium products are deposited at cathodes. In this 
report, the criticality safety strategy for the FCF ER is summarized. 
FCF ER operations and processes formed the basis for evaluating 
criticality safety and control during actinide metal fue! refining. In 
order to show criticality safety for the FCF ER, the reference oper- 
ating conditions for the ER had to be defined. Normal operating 
envelopes (NOES) were then defined to bracket the important op- 
erating conditions. To keep the operating conditions within their 
NOES, process controls were identified that can be used to regu- 
late the actinide forms and content within the ER. A series of 
operational checks were developed for each operation that wig ver- 
ify the extent or success of an operation. The criticality analysis 
considered the ER operating conditions at their NOE values as the 
point of departure for credible and incredible failure modes. As a 
result of the analysis, FCF ER operations were found to be safe 
with respect to criticality. 


35821 (ANL/FC/CP-78118) Simulated first operating cam- 
paign for the Integral Fast Reactor fuel cycle demonstration. 
Goff, K.M. (Argonne National Lab., Idaho Falls, ID (United States)); 
Mariani, R.D.; Benedict, R.W.; Park, K.H.; Ackerman, J.P. Argonne 
National Lab., IL (United States). [1993]. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930913-38: Global '93: future nuclear systems - 
emerging fuel cycles and waste disposal options, Seattle, WA 
(United States), 12-17 Sep 1993). Order Number DE93040242. 
Source: OSTI; INIS; NTIS; GPO Dep. 

This report discusses the Integral Fast Reactor (IFR) which is an 
innovative liquid-metal-cooled reactor concept that is being devel- 
oped by Argonne National Laboratory. It takes advantage of the 
properties of metallic fuel and liquid-metal cooling to offer 
significant improvements in reactor safety, operation, fuel cycle- 
economics, environmental protection, and safeguards. Over the 
next few years, the IFR fuel cycle will be demonstrated at Argonne- 
West in Idaho. Spent fuel from the Experimental Breeder Reactor II 
(EBR-Il) win be processed in its associated Fuel Cycle Facility 
(FCF) using a pyrochemical method that employs molten salts and 
liquid metals in an electrorefining operation. As part of the prepara- 
tion for the fuel cycle demonstration, a computer code, PYRO, was 
developed at Argonne to model the electrorefining operation using 
thermodynamic and empirical data. This code has been used ex- 
tensively to evaluate various operating strategies for the fuel cycle 
demonstration. The modeled results from the first operating cam- 
paign are presented. This campaign is capable of processing more 
than enough material to refuel completely the EBR-II core. 


35822 (ANL/FC/CP—78553) Status of IFR fuel cycle demon- 
stration. Lineberry, M.J.; Phipps, R.D.; McFarlane, H.F. Argonne 
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National Lab., Idaho Falls, ID (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930913-27: Global '93: future nuclear 
systems - emerging fuel cycles and waste disposal options, Seat- 
tle, WA (United States), 12-17 Sep 1993). Order Number 
DE93019751. Source: OSTI; NTIS; INIS; GPO Dep. 

The next major step in Argonne’s Integral Fast Reactor (IFR) 
Program is demonstration of the pyroprocess fuel cycle, in con- 
junction with continued operation of EBR-Il. The Fuel Cycle Facility 
(FCF) is being readied for this mission. This paper will address the 
status of facility systems and process equipment, the initial startup 
experience, and plans for the demonstration program. 


35823 (ANL/FP/PP-68403) Current status of the Run- 
Beyond-Cladding Breach (RBCB) tests for the integral Fast 
Reactor (IFR): Metallic Fuels Program. Batte, G.L. (Argonne Na- 
tional Lab., Idaho Falls, 1D (United States)); Pahl, R.G.; Hofman, 
G.L. Argonne National Lab., IL (United States). [1993]. 26p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DES3040896. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This paper describes the results from the Integral Fast Reactor 
(IFR) metallic fuel Run-Beyond-Cladding-Breach (RBCB) experi- 
ments conducted in the Experimental Breeder Reactor Ii (EBR-II). 
included in the report are scoping test results and the data col- 
lected from the prototypical tests as well as the exam results and 
discussion from a naturally occurring breach of one of the lead IFR 
fuel tests. All results showed a characteristic delayed neutron and 
fission gas release pattern that readily allows for identification and 
evaluation of cladding breach events. Also, cladding breaches are 
very small and do not propagate during extensive post breach 
operation. Loss of fuel from breached cladding was found to be in- 
significant. The paper will conclude with a brief description of future 
RBCB experiments planned for irradiation in EBR-II. 


35824 (ANL/IFR/CP-—80233) Integral Fast Reactor: A future 
source of nuclear energy. Southon, R. Argonne National Lab., 


Idaho Falls, 1D (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 


(CONF-9309139-6: 20. American Society for Quality Control 
(ASQC) national energy and environmental annual conference, In- 
dian Wells, CA (United States), 19-22 Sep 1993). Order Number 
DE93019761. Source: OSTI; NTIS; INIS; GPO Dep. 

Argonne National Laboratory is developing a reactor concept that 
would be an important part of the worlds energy future. This report 
discusses the Integral Fast Reactor (IFR) concept which provides 
significant improvements over current generation reactors in reac- 
tor safety, plant complexity, nuclear proliferation, and waste 
generation. Two maior facilities, a reactor and a fuel cycle facility, 
make up the IFR concept. The reactor uses fast neutrons and 
metal fuel in a sodium coolant at atmospheric pressure that relies 
on laws of physics to keep it safe. The fuel cycle facility is a hot 
cell using remote handling techniques for fabricating reactor fuel. 
The fuel feed stock includes spent fuel from the reactor, and po- 
tentially, spent light water reactor fuel and plutonium from 
weapons. This paper discusses the unique features of the IFR con- 
cept and the differences the quality assurance program has from 
current commercial practices. The IFR concept provides an oppor- 
tunity to design a quality assurance program that makes use of the 
best contemporary ideas on management and quality. 


35825 (ANL/RE/CP-76971) SWAAM-LT: The long-term, 
sodium/water reaction analysis method computer code. Shin, 
Y.W. (Argonne National Lab., IL (United States)); Chung, H.H.; 
Wiedermann, A.H.; Tanabe, H. Argonne National Lab., IL (United 
States). Jan 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930803— 
26: 12. biennial conference for the International Association for 
Structural Mechanics in Reactor Technology (SMIRT 12), Stuttgart 
(Germany), 16-26 Aug 1993). Order Number DE93019571. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SWAAM-LT Code, developed for analysis of long-term 
effects of sodium/water reactions, is discussed. The theoretical for- 
mulation of the code is described, including the introduction of 
system matrices for ease of computer programming as a general 
system code. Also, some typical results of the code predictions for 
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available large scale tests are presented. Test data for the steam 
generator design with the cover-gas feature and without the cover- 
gas feature are available and analyzed. The capabilities and 
limitations of the code are then discussed in light of the compari- 
son between the code prediction and the test data. 


35826 (ANL/RE/CP-77120) An analytical model for study- 
ing effects of gas release from a failed fuel pin of a 
liquid-metal reactor. Shin, Y.W. Argonne National Lab., IL (United 
States). Jan 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930803-— 
25: 12. biennial conference for the International Association for 
Structural Mechanics in Reactor Technology (SMIRT 12), Stuttgart 
(Germany), 16-26 Aug 1993). Order Number DE93019542. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A analytical model for describing dynamics of a gas bubble in 
the liquid sodium of a liquid-metal reactor as the result of failed 
fuel pins is discussed. A model to describe the coupled response 
of the liquid sodium surrounding the gas bubble is also discussed. 
The analysis method is programmed in a computer code and used 
to analyze some available experimental data, and the results are 
discussed. 


35827 (ANL/RE/CP-78984) Dynamic structural response of 
reactor-core subassemblies (hexcans) due to accident over- 
pressurization. Pfeiffer, P.A.; Kulak, R.F. Argonne National Lab., 
IL (United States). [1993]. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States). DCE Contract W-31109-ENG-38. 
(CONF-930803—29: 12. biennial conference for the International 
Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE93019573. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper presents a two-dimensional structural analysis for the 
evaluation of a single core subassembly due to internal overpres- 
sure associated with possible failure of fuel pins having high fission 
gas plenum pressure. Structural models are developed for the sub- 
assemblies and their surroundings with emphasis on the critical 
physical aspects of the problem. With these models the strains, de- 
formations and the extent of permanent damage (plastic strain) to 
the subassemblies can be assessed. The nonlinear structural anal- 
yses was performed with a finite element program called STRAW 
(Structural Transient Response of Assembly Wrappers). This finite 
element program is applicable to nonlinear large displacement 
problems. The results of this study indicate that the permanent de- 
formation (damage) is strongly influenced by the rise time (time to 
reach peak pressure) of the pressure pulse and the pressure in the 
fuel pin. The rise time is influenced by the opening time of the flow 
path for release of gas from the fuel pin plenum. Several examples 
are illustrated with various rise times and pressure magnitudes and 
the resulting permanent deformation of the hexcan wall. 


35828 (CEA-CONF-11394) LMFBR core flowering response 
to an impulse load. Brochard, D.; Petret, J.C.; Queval, J.C.; Gib- 
ert, RJ. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1993. 6p. 
(CONF-930803-: 12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor Technology (SMIRT 
12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602345. Source: OSTI; NTIS (US Sales Only); INIS. 

Some incidental situations like MFCI (Meeting Fuel Coolant Inci- 
dent) may induce a core flowering and lead to consider impulse 
loads applied to LMFBR core. These highly dynamic loads are very 
different considering their spatial repartition and their frequency 
content from the seismic loads which have been deeply studied. 
Recently, tests have been performed on the LMFBR core mock-up 
RAPSODIE in order to validate the calculation methods for cen- 
tered impulse load. These tests consist in injecting water quickly in 
the mock-up through a specific device replacing the core central 
assembly. The influence of the injection pressure and the influence 
of the injection axial position have been investigated. During the 
tests, the top displacements of some assemblies have been mea- 
sured. The aim of this paper is first to present the experimental 
device and the test results. Then a non linear numerical model is 
described; this model includes the impact between subassemblies 
and is based on an homogenization method allowing to take into 





account with accuracy the fluid structure interaction. The compar- 
isons between calculation results and test results will finally be 
presented. 


35829 (CEA-CONF-11399) Analysis of an HCDA in a fast 
reactor with a multiphase and multicomponent behaviour law. 
Lepareux, M. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1993. 6p. 
(CONF-930803-: 12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor Technology (SMIRT 
12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602346. Source: OSTI; NTIS (US Sales Only); INIS. 

With the CEA/DMT PLEXUS program, HCDA behaviour can be 
analyzed in an LMFBR using a 3-component multiphase model. 
Coupling between phenomena enables a comprehensive survey to 
be obtained in a single run. An application is presented for an SPX 
type reactor, for three different loadings. 


35830 (CEA-CONF—-11506) Some specific aspects of homo- 
geneous Am and Np based fuels transmutation through the 
outcomes of the superfact experiment in Phenix fast reactor. 
Prunier, C. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France). Dept. d’Etudes des Combustibles); 
Boussard, F.; Koch, L.; Coquerelle, M. CEA Centre d’Etudes de 
Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. d’Etudes 
des Combustibles. 1993. 6p. (CONF-930913—: Global '93: future 
nuclear systems - emerging fuel cycles and waste disposal options, 
Seattle, WA (United States), 12-17 Sep 1993). Order Number 
DE94603491. Source: OSTI; NTIS (US Sales Only); INIS. 

In a private communication, we reported the results of non- 
destructive and destructive examination of the SUPERFACT 1 
experiment carried out by both the TransUranium Institut (TUI) and 
the french Commissariat a I’'Energie Atomique (CEA). This experi- 
ment aimed to study, the behaviour of fuels made up with 
Neptunium or Americium (from 2 weight% up to 45 wt% part of 
heavy atoms) under irradiation in the Phenix french fast reactor 
(FR). Post test examinations, jointly performed by the CEA and TUI, 
allowed to position this behaviour with the standard oxide fuel ref- 
erence. This paper first reviews this experiment examination main 
results. Then, it puts the real interest of the FR forward for high 
rate transmutation of actinides and also some of their limitations. 


35831 (NUREG/CP-0130-Vol.2, pp. 791-807) Design and 
characteristics of annulus ventilation and HVAC system for 
prototype FBR MONJU. Fumio Suzuki (Power Reactor & Nuclear 
Fuel Development Corp., Tsuruga-shi, Fukui-ken (JP)); Makinori 
Ikeda; Misao Hasegawa; Koji Fujimori; Kenji Omoto; Takuji Shiomi. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

The MONJU annulus ventilation system described in this paper 
keeps the annulus below a pressure of —15 mmAq as a secondary 
containment during reactor operation to assure —6 mmAq even in 
the case of accident. To minimize release of radioactive sub- 
stances, the system adopts a charcoal filter with a thickness of 20 
cm whose efficiency of iodine removal is over 99%. Rooms for 
components containing radioactive sodium are maintained in a ni- 
trogen atmosphere during ordinary operation by the inert gas 
cooling system, and form gastight cells for which atmospheric leak- 
age is designed to achieve below 100%vol/day at a pressure 
differential of 100mmAq. Design specifications of annulus ventila- 
tion and HVAC system are determined by experimental data and 
computer analyses for the accident. Function and performance of 
the annulus ventilation and HVAC system have been confirmed by 
pre-operational tests. 5 refs., 10 figs., 5 tabs. 
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35832 (WHC-SA-1746) Damage rates for FFTF structural 
components and surveillance assemblies. Simons, R.L. West- 
inghouse Hanford Co., Richland, WA (United States). Aug 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-87RL10930. (CONF-930809-2: 8. ASTM- 
EURATOM symposium on reactor dosimetry, Vail, CO (United 
States), 29 Aug - 3 sep 1993). Order Number DE93040112. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Fast Flux Test Facility (FFTF) surveillance program provides 
coupon surveillance materials that are irradiated to the expected 
lifetime damage dose that the represented component will experi- 
ence. This methodology requires a knowledge of the damage dose 
rates to the surveillance assemblies and to the critical locations of 
the structural components. This analysis updates the predicted ex- 
posures from a total fluence to a displacement per atom (dpa) 
basis using Monte Carlo (computer code for) neutron photon 
(transport) code (MCNP). The MCNP calculation improves the rela- 
tive consistency and lowers the predicted damage rates uncertainty 
in a number of out-of-core locations. The results were used an part 
of the evaluation to extend the lifetime of the invessel components 
to 30 years in support of multiple missions for FFTF. 


35833 (WHC-SA-1765) Transmutation of selected fission 
products in a fast reactor. Wootan, D.W.; Nelson, J.V. Westing- 
house Hanford Co., Richland, WA (United States). May 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO06-87RL10930. (CONF-930913-—22: Global ’93: future 
nuclear systems - emerging fuel cycles and waste disposal options, 
Seattle, WA (United States), 12-17 Sep 1993). Order Number 
DE93019123. Source: OSTI; NTIS; INIS; GPO Dep. 

A small fast reactor such as the Fast Flux Test Facility can be an 
effective device for destroying long-lived fission products such as 
Tc and 129]. There are several potential core configuration 
options using both fast and moderated neutron spectra. The calcu- 
lated Doppler reactivity coefficient for °°Te was 60% of the value 
for 25°U on a per atom basis. Replacing **U with Tc in waste 
burn applications has the positive attributes of reduced parasitic 
capture in uranium and enhanced fission product destruction, while 
retaining a substantial Doppler effect. A modular liquid metal 
reactor system could support about 8 to 10 comparably sized con- 
ventional light water reactors. 
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35834 (IAEA-TECDOC—714) National policies and regula- 
tions for decommissioning nuclear facilities. International 
Atomic Energy Agency, Vienna (Austria). Jul 1993. 73p. Order 
Number DE94601452. Source: OSTI; NTIS (US Sales Only); INIS. 

This report, though produced as a follow-up to Safety Series No. 
105, The Regulatory Process for the Decommissioning of Nuclear 
Facilities, is not primarily intended as guidance. Rather, its objec- 
tive is to provide an overview of national decommissioning policies 
and regulatory practices as part of the background knowledge 
which is an essential precondition for good decision making. It dis- 
cusses the reasons for the similarities and differences in national 
approach using specific examples but without giving preference to 
any particular scheme; it aims rather to provide factual, general in- 
formation on the choices that have been or are being made, and 
why. As many Member States are in a transient situation between 
the case-by-case approach to decommissioning and the establish- 
ment of national policies, strategies and regulations, this seems the 
right moment to assess existing national practices worldwide and 
that is the purpose for which the document is issued at this time. 
The information gathered in this report is based on submissions by 
Member States which have developed or are in the process of de- 
veloping decommissioning oriented policies and regulations. 29 
refs. 
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35835 (INIS-XN—451) 565. Agreement between the Repub- 
lic of Austria and the Czech and Slovak Federal Republic on 
questions of common interest in relation to nuclear safety and 
radiation protection. Austria. 5 Sep 1990. 7p. (In German, 
Czech). Order Number DE94602493. Source: OSTI; NTIS (US 
Sales Only); INIS 

Under this Agreement each Party agrees to notify the other 
promptly if an accident in a nuclear installation in its territory could 
have significant radioactive consequences in the territory of the 
other. In such a case, the Parties also agree to co-operate in order 
to minimize the damage. The agreement also provides for the ex- 
change of information and for joint expert seminars in the field of 
nuclear safety and research. It entered into force on 23 July 1990. 
(NEA). 


35836 (INIS-XN-452) 130. Agreement between the Govern- 
ment of Austria and the Government of the USSR concerning 
early notification of a nuclear accident and the exchange of in- 
formation in relation to nuclear installations. Austria. 8 Mar 
1990. 5p. (In German, Russian). Order Number DE94601453. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Bundesgesetzblatt fur die Republik Oesterreich. 

This Agreement signed on 12 September 1988, complements 
the obligations of both Parties under the Convention on Early Noti- 
fication of a Nuclear Accident (Vienna 1986). The Parties also 
agree to provide each other with information about their respective 
nuclear facilities. The Agreement entered into force on 26 March 
1990. (NEA). 


35837 (INIS-XN—453) 87. Austrian ratification of the Con- 
vention on Assistance in the Case of a Nuclear Accident or 
Radiological Emergency. Austria. 9 Feb 1990. 22p. (In English, 
French, German). Order Number DE94602494. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Published in Bundesgesetzblatt fur die Republik Osterreich. 

This is the notification of the Austrian ratification of the Conven- 
tion, resulting in the entry into force of the Convention for Austria 
on 22 December 1989. The ratification included a declaration con- 
cerning Article 10 paragraph 5(b). The text of the Convention is 
reproduced in English, French and German. (NEA). 
35838 (NUREG—0040-Vol.17-No.2) Licensee contractor and 
vendor inspection status report: Quarterly report, April—June 
1993: Volume 17, No. 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Reactor Inspection and Li- 
censee Performance. Aug 1993. 99p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

This periodical covers the results of inspections performed by the 
NRC's Vendor Inspection Branch that have been distributed to the 
inspected organizations during the period from April through June 
1993. 


35839 (NUREG—0304-Vol.18-No.2) Regulatory and technical 
reports (abstract index journal): Compilation for second quar- 
ter 1993, Aprit-June: Volume 18, No. 2. Nuclear Regulatory 
Commission, Washington, DC (United States). Div. of Freedom of 
Information and Publications Services. Aug 1993. 40p. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 
States). Source: OSTI; NTIS; GPO; INIS. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


35840 (NUREG—0386-Digest-6-Rev.7) United States Nuclear 
Regulatory Commission Staff Practice and Procedure Digest: 
Commission, Appeal Board and Licensing Board decisions, 
July 1972—September 1992: Digest No. 6, Revision No. 7. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of the General Counsel. Aug 1998. 735p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Source: OSTI; NTIS; INIS; GPO. 
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This 7th revision of the sixth edition of the NRC Practice and 
Procedure Digest contains a digest of a number of Commission, 
Atomic Safety and Licensing Appeal Board, and Atomic Safety and 
Licensing Board decisions issued during the period of July 1, 1972 
to September 30, 1992, interpreting the NRC’s Rules of Practice in 
10 CFR Part 2. 


35841 (NUREG—0540-Vol.15-No.6) Title list of documents 
made publicly available, June 1-30, 1993: Volume 15, No. 6. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Aug 
1993. 402p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
Commission (NRC). This information includes docketed material 
associated with civilian nuclear power plants and other uses of 
radioactive materials, and nondocketed material received and gen- 
erated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


35842 (NUREG-—0540-Vol.15-No.7) Title list of documents 
made publicly available, July 1-21, 1993: Volume 15, No. 7. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Div. of Freedom of Information and Publications Services. Sep 
1993. 336p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This document is a monthly publication containing descriptions of 
information received and generated by the US Nuclear Regulatory 
commission (NRC). This information includes: Docketed material 
associated with civilian nuclear power plants and other uses of 
radioactive materials, and nondocketed material received and gen- 
erated by NRC pertinent to its role as a regulatory agency. The 
following indexes are included: Personal Author, Corporate 
Source, Report Number, and Cross Reference of Enclosures to 
Principal Documents. 


35843 (NUREG—0750-Vol.37-No.6) Nuclear Regulatory Com- 
mission issuances, June 1993: Volume 37, No. 6. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. 1993. 103p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (AU), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


35844 (NUREG—0750-Vol.38-No.1) Nuclear Regulatory Com- 
mission issuances, July 1993: Volume 38, No. 1. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Freedom of Information and Publications Services. 1993. 24p. 
Sponsored by Nuclear Regulatory Commission, Washington, DC 
(United States). Source: OSTI; NTIS; INIS; GPO. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licens- 
ing Boards (LBP), the Administrative Law Judges (ALJ), the 
Directors’ Decisions (DD), and the Denials of Petitions for Rule- 
making (DPRM). 


35845 (NUREG—0940-Vol.12-No.2) Enforcement actions: 
Significant actions resolved: Quarterly progress report, April- 
June 1993: Volume 12, No. 2. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Enforcement. Sep 1993. 
474p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). Source: OSTI; NTIS; INIS; GPO. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (Apri+June 1993) 
and includes copies of letters, Notices, and Orders sent by the Nu- 
clear Regulatory Commission to licensees with respect to these 
enforcement actions. It is anticipated that the information in this 
publication will be widely disseminated to managers and employ- 
ees engaged in activities licensed by the NRC, so that actions can 





be taken to improve safety by avoiding future violations similar to 
those described in this publication. 


35846 (NUREG—1214-Rev.12) Historical data summary of 
the Systematic Assessment of Licensee Performance: Revi- 
sion 12. Allenspach, F. Nuclear Regulatory Commission, 
Washington, DC (United States). Div. of Reactor Inspection and Li- 
censee Performance. Aug 1993. 122p. Sponsored by Nuclear 
Regulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The Historical Data Summary of the Systematic Assessment of 
Licensee Performance (SALP) is produced periodically by the US 
Nuclear Regulatory Commission. This summary provides the re- 
sults of the assessment for each facility by NRC region and is 
further divided into the following sections: Section 1 presents the 
most recent SALP report ratings for facilities in operation and un- 
der construction. Section 2 presents a chronological listing of all 
SALP report ratings for each operating facility. Section 3 presents 
a chronological listing of all SALP report ratings for each facility un- 
der construction. For historical purposes, past construction ratings 


for facilities that recently have been licensed also are listed in Sec- 
tion 3. 


35847 (NUREG/CP-0126-Vol.3, pp. 409-436) Evaluation of 
alternative seismic siting criteria - a utility perspective. O'Hara, 
T.F.; Jacobson, J.P. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

Over the past ten years there has been extensive funding of 
seismic hazard research by both the electric utility industry and the 
Nuclear Regulatory Commission (NRC). The impetus for this effort 
can be traced to historical regulatory concerns associated with the 
licensing process given in Appendix A, “Seismic and Geologic Sit- 
ing Criteria for Nuclear Power Piants”, to 10CFR100, “Reactor Site 
Criteria.” In effect, this research has resulted in a transition from 
the simple deterministic assumption that the Safe Shutdown Earth- 
quake (SSE) could not be exceeded to the realization that the 
annual probability of exceeding the SSE varies considerably from 
site to site. Appendix A originally addressed seismic siting criteria 
from a Western US (EUS) perspective. This presumed that seismic 
activity could be assigned to structures, particularly faults exposed 
at the surface. In other words, given the distance to a fault and the 
expected rupture length, the ground shaking at some proposed site 
could be deterministically bounded. However, for the eastern or 
central US (EUS) such is not the case. Appendix A thus employed 
a concept of “tectonic provinces” (1) as a model to determine seis- 
mic design levels at nuclear power plant sites. The fundamental 
problem with the deterministic approach (dramatically highlighted 
by both the LLNL (2) and EPRI (3) seismic hazard studies) is that 
there is no scientific consensus as to what are the correct 
provinces, structures, maximum magnitude earthquakes, etc. The 
results of these studies also highlighted the lack of consistency (in 
terms of probability of exceeding the seismic design basis from site 
to site) in the deterministic licensing process. 


35848 (NUREG/CP-0128, pp. 1-12) Summary of results: 
Conduct of inspections. Moral, C.P. del; Grandame, M.; Guil- 
baud, M.; Gwynn, T.P. Nuclear Regulatory Commission, 
Washington, DC (United States). Feb 1993. (NEA/CNRA/R-92- 
3;CONF-9208212-: International workshop on _ conduct of 
inspections and inspector qualification and training, Chattanooga, 
TN (United States), 31 Aug - 3 sep 1992). In Proceedings of the 
international workshop on conduct of inspections and inspector 
qualification and training. 226p. Source: OSTI; NTIS; INIS; GPO. 
In the Fall of 1991, the OEDC Committee on Nuclear Regulatory 
Activities (CNRA) approved the proposal of the Working Group 
(WGIP) on Inspection Practices to hold a workshop on the conduct 
of the inspections, inspector qualification and training, the shut- 
down inspections at Chattanooga, Tennessee. The workshop was 
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preceded by an orintation briefing for facilitators and a get ac- 
quainted reception for participants. The workshop began with a 
plenary introductory session and ended with a plenary conclusion 
and evaluation session. Individual discussion sessions have been 
cataloged seperately. 


35849 (NUREG/CP-0128, pp. 13-16) Training and qualifica- 
tion of inspectors. Aro, |.; Anderson, R.; Ericsson, P.O.; Lee, |. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Feb 1993. (NEA/CNRA/R-92-3;CONF-9208212-: International 
workshop on conduct of inspections and inspector qualification and 
training, Chattanooga, TN (United States), 31 Aug - 3 sep 1992). 
In Proceedings of the international workshop on conduct of inspec- 
tions and inspector qualification and training. 226p. Source: OSTI; 
NTIS; INIS; GPO. 

A total of four workshop breakout sessions were conducted on 
this subject: one double session and three single sessions. The 
following discussion describes common points and difference 
among the countries in the areas of inspector training and qualifi- 
cations. In most countries there are resident or non-resident 
site-specific inspectors who have general plant supervision duties. 
In addition, there are specialized inspectors who visit NPP when 
requested or according to the scheduled inspection program. Most 
countries try to recruit experienced personnel. Many countries pre- 
fer to have candidates who have extensive plant experience. Some 
countries do not recruit inspectors from utilities because of poten- 
tial conflict of interest or credibility reasons. In many countries, the 
typical training time to become an independent inspector is one 
year. In some countries an inspector is formally certified after their 
training period and completion of an examination. 


35850 (NUREG/CP-0128, pp. 17-20) Shutdown/low power 
operations inspection. Fisher, J.; Clausner, J.P.; Holahan, G.; 
Vandewalle, A. Nuclear Regulatory Commission, Washington, DC 
(United States). Feb 1993. (NEA/CNRA/R-92-3;CONF-920821 2-: 
International workshop on conduct of inspections and inspector 
qualification and training, Chattanooga, TN (United States), 31 Aug 
- 3 sep 1992). In Proceedings of the international workshop on 
conduct of inspections and inspector qualification and training. 
226p. Source: OSTI; NTIS; INIS; GPO. 

A main breakout session (5-1/2 hours total) identified, “priori- 
tized” and then discussed the following issues: (a) Planning for 
shutdown; (b) Monitoring of shutdown activities; (c) Requirements 
before startup. Three later separate sessions (each of 3 hours du- 
ration) discussed the frequency and scope of inspections during 
shutdowns and other relevant topics. The results of all sets of dis- 
cussions, which involved people from 16 different countries, are 
summarized in this section of the report. In view of time constraints, 
the type of shutdown considered was limited to planned periodic 
shutdowns of plants to carry out maintenance, examination and in- 
spections which might also involve modification to the plants. 


35851 (NUREG/CP-0128, pp. 21-25) Discussion/questions 
and answers during the final plenary session. Nuclear Regula- 
tory Commission, Washington, DC (United States). Feb 1993. 
(NEA/CNRA/R-92-3;CONF-9208212-: International workshop on 
conduct of inspections and inspector qualification and training, 
Chattanooga, TN (United States), 31 Aug - 3 sep 1992). In Pro- 
ceedings of the international workshop on conduct of inspections 
and inspector qualification and training. 226p. Source: OSTI; 
NTIS; INIS; GPO. 

This section of the report summarizes the results of the Discus- 
sion/Question and Answer portion of the final plenary session of the 
workshop. The final plenary session began with presentations by 
the six sets of facilitators of the results of their breakout sessions. 
These results are summarized in the three previous sections of this 
report. The presentations were followed by a discussion period and 
questions and answers which are summarized by topic below. 


35852 (NUREG/CP-0130-Vol.1, pp. 34-42) Severe accident 
issues for advanced reactors. Congel, F.J. (Nuclear Regulatory 
Commission, Washington, DC (US)); Willis, C.A.; Lee, J.Y. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
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Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The NRC is reevaluating its regulatory approach for the licensing 
and design certification of advanced reactors. At the same time, re- 
actor designs are being proposed that are substantially different 
from the systems that have been licensed in the past. While the 
details of both the designs and the changes in the regulatory pro- 
gram are now being developed, a number of issues have been 
identified. These issues are reviewed in this paper. Issues touched 
on include: restructuring of the regulatory requirements; accident 
evaluation; containment performance; emergency preparedness; 
reactivity control; operator staffing; control room design; safety 
classification; residual heat removal; positive void reactivity; uses 
of probabilistic safety analyses. 


35853 (NUREG/CP-—0130-Vol.1, pp. 341-359) Changes to 
NRC licensing procedures for US power plants. Planque, E.G. 
de (Nuclear Regulatory Commission, Washington, DC (US)). Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

NRC has revised its regulations on the licensing processing for 
nuclear power plants. The revised process should reduce uncer- 
tainty by resolving issues before construction begins. Development 


in Congress and in the nuclear power industry will also be dis- 
cussed. 


2108 Economics 


Refer also to citation(s) 35020, 35023, 35819, 35821, 35822, 
35857, 35973 


35854 (IAEA-623-11-AG-689.5, pp. 61-66) Methodology of 
cost analysis. International Atomic Energy Agency, Vienna (Aus- 
tria). 1993. (CONF-9304212-: Advisory group meeting on 
compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable energy sys- 
tems, Vienna (Austria), 26-28 Apr 1993). In Compilation and review 
of methodologies for estimating the comparative electric power sys- 
tem costs for renewable energy systems. Working material: 
Proceedings of an advisory group meeting held in Vienna, Austria, 
26-28 April 1993. 189p. Order Number DE94603568. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Also published in IAEA-TECDOC-569 Annex 1. 

The method presented in this report is used for calculating and 
comparing the cost of electricity generation of nuclear and conven- 
tional thermal stations. It is not intended to be substituted for 
establishing budgets and financial requirements by each electricity 
utility for its own needs. The present worth values are employed in 
the cost evaluation and the levelized discounted electricity genera- 
tion costs are calculated. 


35855 (INIS-mf-13699) WASP in Nuclear Power Planning. 
Cao Chi (Vietnam National Atomic Energy Commission, Hanoi 
(Viet Nam)); Vuong Minh Quang; Nguyen Tri Ho. Viet Nam Na- 
tional Atomic Energy Commission, Ha Noi (Viet Nam). Mar 1993. 
lip. (In Vietnamese). (CONF-9303224—: Conference on Invest- 
ment Strategy for Electricity in Vietnam, Hanoi (Viet Nam), 26 Mar 
1993). Order Number DE94602399. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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The main modules of WASP are presented in details in the 
introduction paragraph. The authors have emphasized on the prob- 
abilistic simulation used in WASP for evaluating different costs of 
the objective function and the Bellman principle for finding the opti- 
mal trajectory in dynamic programming. In the second paragraph 
the principal results obtained by the Nuclear Power Dept. of 
VINATOM are enumerated: a/the most cost-effective solution for 
Vietnam is to introduce a nuclear power capacity of 800-1200 MW 
by around the year 2010; b/different types of reactors for the first 
NPP are ranked according to their economic criteria; c/the sensitiv- 
ity analysis is also carried out with respect to discount rates, LOLP 
(loss of load probability), ENS (energy non served), construction 
cost. (author). 4 figs, 7 tabs. 


35856 (INIS-mf-13707) Nuclear developments in the Asia 
and Pacific region. McMillan, M.J. (Australian Nuclear Science 
and Technology Organisation, Lucas Heights, NSW (Australia). 
External Affairs); Silver, J.M. Australian Nuclear Science and Tech- 
nology Organisation, Lucas Heights, NSW (Australia). Jul 1993. 
44p. Order Number DE94601332. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Countries in this part of the world are engaged in many aspects 
of nuclear science and technology, often as part of a national de- 
velopment plan. A number of them are members of the Regional 
Cooperative Agreement (RCA) for Research, Development and 
Training Related to Nuclear Science and Technology which was 
developed under the auspices of the International Atomic Energy 
Agency to provide a basis for nuclear technical assistance and co- 
operation in the Asia and Pacific region. In contrast to North 
America and most of western Europe, where growth in installed 
nuclear generating capacity has ceased, a number of regional 
countries are planning, ordering and building new power reactors 
to meet their increasing demands for electricity. Major fuel cycle fa- 
cilities, such as commercial enrichment and reprocessing plants in 
Japan, are also being developed. This report describes nuclear de- 
velopments from power and research reactors to reprocessing 
facilities in countries of the Asia and Pacific region listed in alpha- 
betical order. Power Reactor and Research Reactors programs in 
the region as well as lists of regional centres with irradiation facili- 
ties are presented in the appendixes The information was gathered 
from a range of sources, including relevant journals, publications of 
the International Atomic Energy Agency (IAEA), the OECD/Nuclear 
Energy Agency(NEA), and annual reports of national nuclear insti- 
tutes. 1 tab., ill. 
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Refer also to citation(s) 35805, 35974 
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Refer also to citation(s) 35899, 35902, 35904, 35905, 35906, 
35907, 35908, 35909, 35910, 35913, 35914, 35915, 35986, 35993, 
35994, 35999, 36006, 36013, 36014, 36015, 36018, 36025, 37973, 
37983 


35857 (ANL/RE/CP-—77119) Pressurization of a compart- 
ment due to the rupture of coolant piping. Kot, C.A.; Hsieh, B.J. 
Argonne National Lab., IL (United States). Jan 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930803-28: 12. biennial conference for 
the International Association for Structural Mechanics in Reactor 
Technology (SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). 
Order Number DE93019543. Source: OSTI; NTIS; INIS; GPO Dep. 





The pressurization and venting of enclosed compartments due to 
the accidental rupture of coolant piping is a safety problem com- 
mon to many nuclear facilities. The processes associated with such 
an accident are very complex, involving, in general, transient multi- 
phase flows, interactions and mixing between the incoming flows 
and the gases in the compartment, and heat transfer with the 
surroundings. Since pipe rupture is associated with many phe- 
nomenological uncertainties, elaborate 3-D  thermal-hydraulic 


modeling and extensive calculational efforts are not warranted for 
many design applications. It is then more appropriate to rely. on 
simplified, global analysis approaches which can provide reason- 
ably conservative estimates of the structural loads and flow 
processes, and which can readily be used in parameter/design 
studies. The objective of this paper is to present such an approach. 


35858 (EUR-14635) Resuspension of fission products 
from sump water. Bunz, H. (Kernforschungszentrum Karlsruhe 
GmbH (Germany)); Koyro, M.; Propheter, B.; Schoeck, W.; 
Wagner-Ambs, M. Commission of the European Communities, Lux- 
embourg (Luxembourg). Nov 1992. 98p. Contract 3009-85-07 
ELISPD. Source: OSTI; NTIS (US Sales Only); INIS. 
Resuspension of fission products from the boiling sump in the 
container has long been known as a source of airborne radioactiv- 
ity. Since this source is very weak, however, not much attention 
had been paid to it as long as radiological source terms were gov- 
erned by stronger sources. Recently, the continuous reduction of 
source terms and the introduction of accident management mea- 
sures led to a situation where weak but longlasting sources of 
radioactivity may become important, either as a contribution to the 
radiological sources term or as an impact to accident filtration sys- 
tems. Existing data on resuspension from boiling contaminated 
water all suffered from two deficiencies: they were measured under 
conditions unlike those in a reactor accident and they scattered 
over more than two orders of magnitude. In a precursor study this 
uncertainty was considered to be too large to use the data for 
source term calculations. A later experimental research programme 
REST (REsuspension Source Term) was carried out at the 
Laboratorium fuer Aerosolphysik und Filtertechnik (LAF), 
Kernforschungszentrum Karlsruhe (KfK). The programme was sup- 
ported by the Commission of the European Communities Ispra, 
under Contract No 3009-86-07 ELISPD in the framework of the 
shared-cost action programme on reactor safety. The investigations 
started in 1987 and ended in 1990. The objectives of the REST 
programme were to measure resuspension source characteristics 
under simulated accident conditions such that an application of the 
data in fission product transport and depletion models is possible. 


35859 (INIS-AR-031, pp. p802) Chemical cleaning of heat 
exchangers. Maroto, A.J.G. (Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Dept. de Quimica de Reactores); 
Ali, S.P.; Piacquadio, N.; Urrutia, G.; Villegas, M.; Blesa, M.A. Aso- 
ciacion Quimica Argentina, Buenos Aires (Argentina). 1990. 23p. 
(In Spanish). (CONF-9011336—-: 19. Latin-American congress on 
chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth 
Latin-American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. HEAT EXCHANGERS/cleaning; HEAT 
EXCHANGERS /corrosion products; COPPER; DEPOSITION; 
CLEANING; IRON OXIDES; PWR TYPE REACTORS 


35860 (INIS-mf-13585) Use of NUREG-1150 and IPEs in ac- 
cident management. Mauersberger (international Atomic Energy 
Agency, Vienna (Austria)). Jan 1992. 87p. (CONF-9201161-: 
Training course on management and analysis of severe accidents, 
Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601214. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The fundamental objective of the accident management program 
is to assure, in the event of a severe accident at a nuclear plant, 
that the effectiveness of personnel and equipment is maximized in 
preventing or mitigating the consequences of the accident. This 
document studies the use of NUREG-1150 and IPEs in accident 
management. Figs. 
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35861 (INIS-mf-13587) IAEA programme on accident man- 
agement. Mauersberger, H. (International Atomic Energy Agency, 
Vienna (Austria)). Jan 1992. 35p. (CONF-9201161-: Training 
course on management and analysis of severe accidents, Bu- 
dapest (Hungary), 13-24 Jan 1992). Order Number DE94601215. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

The document describes the IAEA Programme on Nuclear Reac- 
tor's Accident Management, and analyses the safety assessment 
of the PWR type reactor. 


35862 (INIS-mf-13591) Nuclear risk management: Widen- 
ing the circle. Ginot, P. Jan 1992. 15p. (CONF-9201161-: 
Training course on management and analysis of severe accidents, 
Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601216. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

For the French man-in-the-street, the term "nuclear risk” will 
doubtless conjure up, in the first place, the Chernobyl disaster. But 
owing to the widespread use made in France of radioelements and 
radiation in research, health protection and many industries, to- 
gether, of course, with the all-pervading nuclear energy network, 
this risk is in fact controlled by a multitude of familiar well proven 
actions performed daily by a large number of people. Naturally, 
present provisions aimed at preventing disasters or dealing with 
them if they occur are grounded on analysis of extreme cases, but 
also on practical routine feedback provided by plant operators, ex- 
perts and public authorities concerned by the nuclear industry. 


35863 (INIS-mf-13593) Emergency technical systems. 
Rague, B. Jan 1992. 108p. (CONF-9201161—: Training course on 
management and analysis of severe accidents, Budapest (Hun- 
gary), 13-24 Jan 1992). Order Number DE94601217. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

The set of transparencies describes the Emergency Technical 
Center under CEA administration. The computational aids for 
decision-making are analysed. Figs. 


35864 (INIS-mf-13595) Potential severe accident precur- 
sors. Gouffon, A. Jan 1992. 10p. (CONF-9201161-: Training 
course on management and analysis of severe accidents, Bu- 
dapest (Hungary), 13-24 Jan 1992). Order Number DE94601219. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

The precursors of severe reactor accidents described for the real 
accidents. 


35865 (INIS-mf-13596) International research programs re- 
lated to severe accidents and accident management. Meyer 
Heine, A. Jan 1992. 74p. (CONF-9201161—: Training course on 
management and analysis of severe accidents, Budapest (Hun- 
gary), 13-24 Jan 1992). Order Number DE94603442. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hurv9/013). 

The LWR severe accident is analysed on the integral test facility 
BETHSY. The international research programs related to sever ac- 
cidents and accidents management are described. Figs. 


35866 (INIS-mf-13598) Accident management strategies 
measures and emergency procedures. Antoniucci, B. Jan 1992. 
98p. (CONF-9201161—: Training course on management and anal- 
ysis of severe accidents, Budapest (Hungary), 13-24 Jan 1992). 
Order Number DE94601220. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

This document describes the following aspects: Core meltdown 
prevention guidelines; severe accidents with core meltdown mitiga- 
tion; diagnosis and prognosis methods. Figs. 
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35867 (INIS-mf-13624) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 3: thermal fluids. Instituto de 
Investigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 171p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). Order Number 
DE94601187. Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 10 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field of 
thermal fluids. (Topic 3). From these, 4 papers were in INIS subject 
scope and a separate abstract was prepared for each of them. 


35868 (INIS-mf—13624, pp. No pagination) Fluid-structure in- 
teraction model to check up discharging pipe system. Sainz 
Mejia, E. (instituto Nacional de investigaciones Nucleares, Mexico 
City (Mexico)). Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 171p. (in Spanish). (CONF-9207219-: 6. Seminar of 
the |IE-ININ-IMP on technological specialities, Salazar (Mexico), 15 
Jul 1992). In 6. Seminar of the HE-ININ-IMP on technological spe- 
cialties. Topic 3: thermal fluids. Order Number DE94601187. 
Source: OSTI; NTIS (US Sales Only); INIS 

Within phenomena group that occur in a pipelines system that 
lead some fluid in stationary state, the loss of lateral stability is 
which one of the more common and important of them since it is 
showed in periodic vibrations or aleatories, way against whose ef- 
fects it will have to be designed the piping to avoid catastrophic 
failures. The present work is a part of the realized effort for incor- 
porating to the programs of digital computers used for the 
structural analysis of piping systems based in the finite element 
method. It is a model that includes the lateral effect that induces 
the fluid on the pipes. For this effect was planted and obtained a 
model or element for straight pipes segments. It was through the 
use of analytical variational methods and polynomial approxima- 
tions (typical techniques using in finite elements). When were 
effected the calculations of characteristic frequencies in straight 
pipe sections configurations. It was obtained concordance with the 
analytical predictions. There fore it was demonstrated that the 
model is correct. A continuation of this work will be to obtain the 
models for curved segments of piping. (Author). 


35869 (INIS-mf-13625) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 4: dynamics. Instituto de Inves- 
tigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 128p. (In Spanish). 
(CONF-9207219-—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). Order Number 
DE94601221. Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 7 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
of dynamics. (Topic 4). One item was in INIS subject scope and a 
separate abstract was prepared for it 


35870 (INIS-mf-13625, pp. No pagination) Adaptation of 
vibrating tables for the dynamic qualification of nuclear equip- 
ment. Arguelles, F.R. (Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico)). Instituto de Investigaciones Elec- 
tricas, Cuernavaca (Mexico); Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico); Instituto Mexicano de Petroleo, 
Mexico City (Mexico). 1992. 128p. (In Spanish). (CONF-9207219-: 
6. Seminar of the IIE-ININ-IMP on technological specialities, 
Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP 
on technological specialties. Topic 4: dynamics. Order Number 
DE94601221. Source: OSTI; NTIS (US Sales Only); INIS. 

For the dynamic qualification of equipment related with the 
nuclear safety function, through tests, is required a controlled exci- 
tation devices, which be able to reproduce synthetic seisms that to 
emulate those presented in the site already filtered through build- 
ing that lodges the specimens to qualificate. Depending on the 
equipment to qualificate, to exist specific standards or generic that 
must be execute, which normally requires as minimum in the ma- 
jority of the cases, a simultaneous biaxial vibration with unjointed 
movements. At the present, in Mexico not exists a table of this 
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type, however some laboratories have pistons disposed in the ver- 
tical position and a table with horizontai excitation direction. These 
installations are available in the specific cases in which the equip- 
ment characteristics to qualificate allows to demonstrate its 
capacity for developing its function during a postulate critical event, 
being first vibrated on direction and the other side perpendicularly 
later, in unjointed form, or else biaxial simultaneous but with 
coupled movements. For these cases has been elaborated two de- 
signs of installation adaptations, the first in the National Laboratory 
of Industrial Fomentation and the second in the Quality Control 
Laboratories of the Collective Transport System (METRO) of which 
is presented its design criterion and basis. (Author). 


35871 (NUREG/CP-—0130-Vol.2, pp. 527-533) Radial flow 
systems for the nuclear industry. Davis, M.L. (Flanders Filters 
Inc., Washington, NC (US)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823-Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Handling and disposing of HEPA filters in the nuclear industry is 
often difficult, dangerous and inefficient. This paper presents con- 
tainment filtration systems designed to address these problems 
using round, radial flow filters. Changing the presently used rectan- 
gular axial flow wood or metal filters, especially when they are 
above floor grade, can be hazardous and difficult because of their 
weight. When bag-in bag-out systems are required, the corners on 
rectangular filters present a potential for damaging the bags. An 
equivalent 1000 CFM radial flow filter, with stainless steel end caps 
and faceguards, weighs approximately 28 pounds, and has no cor- 
ners to threaten bag integrity. This paper includes a description of 
a system which uses a waste storage drum as the filter housing, 
eliminating entirely the handling of filter inserts and the attendant 
hazards. Long term hazardous waste storage is a major problem 
for the nuclear industry. It is believed that radial flow systems 
present a potential for reducing the volume of this waste. Spent fil- 
ters which contain radioactive filtrates are often placed in 55 gallon 
drums for long term storage. To get it into a drum, the size 5 filter 
must first be dismantled or crushed. Either method releases filtrate 
into the air, necessitating the use of specially designed (and costly) 
facilities and equipment. The authors have designed radial flow fil- 
ters so that they fit into drums with no dismantling or crushing 
needed. One size is rated at 1500 CFM, and still easily fits into a 
DOT 55 gallon drum. Usually, one drum holds one size F filter, 
which means 1000 CFM of spent capacity per drum. The radial 
flow system allows 1500 CFM per drum with no filter crushing or 
dismantling. This paper presents designs, configurations, and per- 
formance characteristics of filtration systems utilizing radial flow 
filters. Included are descriptions of methods for performing in-place 
efficiency testing for multiple filter housings. 9 figs. 


35872 (NUREG/CP-0130-Vol.2, pp. 534-539) Behavior of the 
loaded polygonal HEPA filter exposed to water droplets car- 
ried by the offgas flow. Jannakos, K. (Kernforschungszentrum 
Karlsruhe GmbH (DD)); Mock, H.; Potgeter, G.; Furrer, J. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

For cleaning of the dissolver offgas from reprocessing plants a 
HEPA polygonal filter was developed and tested which can be 





used to filter also exhausts from processes in other facilities. The 
following tests were carried out in order to obtain information about 
the behavior of the loaded filter element exposed to water droplets 
in the offgas stream: The filter elements were loaded up to 1300 
Pa differential pressure with (a) alumina powder particulates < 3 
um in size, (b) a sorted fine dust fraction taken from dust bags of 
household vacuum cleaners, and (c) salt aerosols and then ex- 
posed to water aerosols supplied to the offgas flow upstream of 
the filter. Throughout the tests with filter element loading according 
to (a) and (b) the filter elements were not damaged. Whereas in 
the test series with type (a) loading the differential pressure re- 
mained almost unchanged, it increased at different degrees in the 
tests with loading according to (b), depending on the amount of 
water aerosols supplied. In the test involving type (c) loading the 
differential pressure steeply rose at the filter and the filter element 
was damaged after about 25 minutes at a final differential pressure 
of approx. 14.5 kPa. With the results from the last test campaign 
on hand, mechanical testing of the HEPA polygonal filter element 
was terminated. A special device was developed, built and put into 
operation for manufacturing the HEPA polygonal filter element. This 
device is briefly described here. 2 refs., 3 figs. 


35873 (NUREG/CP—0130-Vol.2, pp. 540-553) The application 
of HEPA filter units in gas streams of high dust concentra- 
tions. Leibold, H. (Kernorschungszentrum Karlsruhe GmbH, 
Laboratorium fuer Aerosolphysik und Filtertechnik Il (DD)); Doef- 
fert, |.; Leiber, T.; Wilhelm, J.G. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

High Efficiency Particulate Air Filter (HEPA) units are currently 
employed for cleaning air and gas streams of very low dust con- 
centrations where their high removal efficiencies reliably protect the 
environment. The high dust concentrations encountered during the 
modification and decommissioning of nuclear facilities, in the pro- 
cessing of contaminated scrap, or in the incineration of radioactive 
waste have limited the use of HEPA filters to the role of final stage 
clean-up filters. Recleaning HEPA filter units in their service loca- 
tions offers economic advantages compared with conventional 
combinations of multiple dust removal devices. Fluid dynamic tech- 
niques come into consideration for the nondetrimental recleaning of 
inherently fragile, glass fiber filter media. This is explained by the 
relatively low mechanical stress induced during the required high- 
intensity recleaning processes, in comparison to beating or shaking 
methods. In this work, recleaning via low pressure reverse flow is 
addressed in detail. The influence of reverse flow intensity and 
particle size on recleanability is studied in laboratory tests on spec- 
imens of HEPA filter media. The minimum required reverse flow 
intensity is determined on the basis of the residual pressure drop 
after recleaning. Measurements of local pressures in a single pleat 
and theoretically calculated flow patterns showed that airflows in 
conventional deep-pleat pack geometries during reverse flow re- 
cleaning are not uniformly distributed. The difference between the 
air velocities at the pleat inlet and the downstream end can vary by 
up to a factor of five at typical reverse flow intensities, decreasing 
the overall effectiveness of particle dislodgement from the filter 
medium and shortening filter unit service life. Results are pre- 
sented of field investigations into the recleanability of deep-pleat 
filter units during actual service conditions for three different dust 
types. 7 refs., 12 figs., 1 tab. 


35874 (NUREG/CP-0130-Vol.2, pp. 554-573) Predicting 
mass loading as a function of pressure difference across pre- 
filter/HEPA filter systems. Novick, V.J. (Argonne National Lab., IL 
(US)); Klassen, J.F.; Monson, P.R.; Long. T.A. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
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Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. DOE Contract AC09- 
89SR18035. Contract W-31-109-ENG-38. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

In many filtration scenarios, the need to estimate either the 
maximum mass that can be loaded onto a filter system or the cor- 
responding pressure difference across a system for a known or 
expected mass loading is a major concern for efficient design and 
for realistic risk assessment. Previous work has focused on deter- 
mining the specific resistance of a filter for an aerosol of particular 
interest. Few attempts were made to determine the effects of 
particle density or diameter on the specific aerosol and filter combi- 
nation that had been tested experimentally. This work is an attempt 
to broaden the ability to predict the mass loading and pressure 
drop by accounting for the aerosol particle size and density effects 
on the specific resistance using empirical correlations. These corre- 
lations, along with measured efficiency characteristics for the 
particular prefilter, provide a more accurate method at estimating 
the mass loading and final pressure difference across the prefilter/ 
HEPA filter system. The equations and methodology described also 
applies to predicting pressure differences based on know or 
expected mass loadings. Results show the average difference be- 
tween the measured and predicted total mass loading was 11.7% 
with a standard deviation of +15.7%, indicating that an estimate 
based on this technique can be expected to be 25% of the mea- 
sured value due to the error in the correlations and the variation in 
particle size distribution between tests. 10 refs., 9 figs., 2 tabs. 


35875 (NUREG/CP-—0130-Vol.2, pp. 574-585) Application of 
high efficiency metal fiber filters in ventilation systems of non- 
reactor nuclear facilities. Grewal, G. (Fiuor Daniel Inc., Irvine, CA 
(US)); Milatovic, Z.; Landon, F.L.; Harty, W.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Sand filters, Deep Bed Glass Fiber filters, and remotely replace- 
able High Efficiency Particulate Air filters have been successfully 
used for filtration of exhaust air from highly contaminated exhaust 
air streams. However, none of these technologies satisfy all re- 
quirements of an optimum filtration system design. The basic 
requirements of a nuclear filtration system are a high decontamina- 
tion factor, low pressure drop, long operating life, sturdiness during 
normal operation, ability to withstand Design Basis Accidents, mini- 
mize generation of waste, minimum maintenance, high radiation 
resistance, ease of decontamination and decommissioning, and 
low life cycle cost. High Efficiency Metal Fiber filters are a new 
technology and provide a suitable alternative to the currently used 
nuclear air filtration technologies. This article investigates the 
advantages and disadvantages of the current air filtration technolo- 
gies and compares them with those of the High Efficiency Metal 
Fiber filters. High Efficiency Metal Fiber Filters system design con- 
siderations for non-reactor nuclear facilities are also discussed in 
this article. The design considerations include, but are not limited 
to, physical configuration, space requirements, pressure drop, de- 
contamination factors, dust holding capacity, in-place cleanability, 
cleaning procedures, in-place testing, and other support equipment. 
2 refs., 4 figs. 


35876 (NUREG/CP-0130-Vol.2, pp. 617-635) Development 
and evaluation of a HEPA filter for increased strength and 
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resistance to elevated temperature. Gilbert, H. (Lawrence Liver- 
more National Lab., CA (US)); Bergman, W.; Fretthold, J.K. 
Nuclear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. Con- 
tract W-7405-ENG.48. (CONF-920823—Vol.2: 22. Department of 
Energy (DOE)/Nuclear Regulatory Commission (NRC) nuclear air 
cleaning and treatment conference, Denver, CO (United States), 
24-27 Aug 1992). In Proceedings of the 22nd DOE/NRC Nuclear 
Air Cleaning Conference, Session 9-16: Volume 2. 527p. Source: 
OSTI; NTIS; INIS; GPO. 

The authors have competed a preliminary study of an improved 
HEPA filter for increased strength and resistance to elevated tem- 
perature to improve the reliability of the standard deep pleated 
HEPA filter under accident conditions. The improvements to the 
HEPA filter consist of a silicone rubber sealant and a new HEPA 
medium reinforced with a glass cloth. Three prototype filters were 
built and evaluated for temperature and pressure resistance and 
resistance to rough handling. The temperature resistance test con- 
sisted of exposing the HEPA filter to 1,000 scfm (1,700 m®/hr) at 
700°F (371°C) for five minutes. The pressure resistance test con- 
sisted of exposing the HEPA filter to a differential pressure of 10 in. 
w.g. (2.5 kPa) using a water saturated air flow at 95°F (35°C). A 
vibrating machine designated the Q110 was used for the rough 
handling test. DOP filter efficiency tests were performed before and 
after each of the environmental tests. In addition to following the 
standard practice of using a separate new filter for each environ- 
mental test, the same filter was also subjected to the elevated 
temperature test followed by the pressure resistance test. The 
efficiency test results show that the improved HEPA filter is signifi- 
cantly better than the standard HEPA filter. Further studies are 
recommended to evaluate the improved HEPA filter and to assess 
its performance under more severe accident conditions. 15 refs., 
12 figs., 3 tabs. 


35877 (NUREG/CP-0130-Vol.2, pp. 742-752) Revised acci- 
dent source terms and control room habitability. Lahti, G.P. 
(Sargent & Lundy, Chicago, IL (US)); Hubner, R.S.; Johnson, W.J.; 
Schwartz, B.C. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

In April 1992, the NRC staff presented to the Commissioners the 
draft NUREG “Revised Accident Source Terms for Light-Water Nu- 
clear Power Plants.” This document is the culmination of more than 
ten years of NRC-sponsored research and represents the first 
change in the NRC's position on source terms since TID-14844 
was issued in 1962. The purpose of this paper is to investigate the 
impact of the revised source terms on the current approach to ana- 
lyzing control room habitability as required by 10 CFR 50. Sample 
calculations are presented that identify aspects of the model requir- 
ing clarification before the implementation of the revised source 
terms. 6 refs., 4 tabs 


35878 (NUREG/CP-—0130-Vol.2, pp. 762-767) Response of 
NRC region Ill to preceived lack of filter testing expertise con- 
cerns. Gill, C.F. (Nuclear Regulatory Commission Region Ill, Glen 
Ellyn, IL (US)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
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(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

During the 21st (1990) DOE/NRC Nuclear Air Cleaning Confer- 
ence, several papers, presentations and panel discussions raised 
concerns regarding the perceived lack of Nuclear Air Treatment 
System (NATS) filter testing expertise allegedly exhibited by some 
NRC licensees and inspectors. The NRC Region Ill responded to 
these concerns by significantly improving the filter testing training 
course and ensuring that appropriate Regional inspectors, their su- 
pervision and management attended the course. The extensive 
training program, improved inspections and resultant licensee cor- 
rective actions have significantly improved filter testing expertise 
and the quality of Region Ill licensee filter testing programs. This 
paper deals with the response of the NRC Region Ill to the poten- 
tial technical deficiencies identified in recent Nuclear Air Cleaning 
Conference Papers and proceedings. The specific concerns and 
the status of the Regional response are addressed. 13 refs. 


35879 (NUREG/CP-0130-Vol.2, pp. 781-790) Development 
of a computer design system for HVAC. Miyazaki, Y. (Mitsubishi 
Heavy Industries, Ltd., Hyogo-ku, Kobe (JP)); Yotsuya, M.; 
Hasegawa, M. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823-—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

The development of a computer design system for HVAC (Heat- 
ing, Ventilating and Air Conditioning) system is presented in this 
paper. It supports the air conditioning design for a nuclear power 
plant and a reprocessing plant. This system integrates various 
computer design systems which were developed separately for the 
various design phases of HVAC. the purposes include centralizing 
the HVAC data, optimizing design, and reducing the designing 
time. The centralized HVAC data are managed by a DBMS (Data 
Base Management System). The DBMS separates the computer 
design system into a calculation module and the data. The design 
system can thus be expanded easily in the future. 2 figs. 


35880 (NUREG/CP-—0130-Vol.2, pp. 808-819) Modern tech- 
nology tools for improvement of NPP reliability: case study of 
NPP filtration systems validation. Vujicic, L (institute of Nuclear 
Sciences Vinca, Beograd (YU)); Drace, Z.; Protic, J. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-—Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

The relationship which describes influence of ageing, relative hu- 
midity and organic poison on the adsorption quality of coconut 
charcoal has been established. A computer program has been pro- 
posed which utilizes this algorithm for easy calculations of the 
reliable operation time of the adsorbent media in the charcoal 
filters of any single nuclear air cleaning system. The program en- 
ables determination the life time of charcoal filters in the standard 
cases of working regime or in a real time. 17 refs., 3 tabs. 


35881 (NUREG/CP-0130-Vol.2, pp. 820-829) Heater selec- 
tion criteria for engineered safety features atmosphere 
filtration systems. Hayes, T.W. (Southern Company Services, 
Inc., Birmingham, AL (US)); Wehrenberg, J.A. Nuclear Regulatory 





Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NAC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

US Nuclear power plants incorporate engineered safety features 
atmosphere filtration system (ESFAFS) in their design as a means 
of limiting radiation exposure to individuals in the event of a design 
basis radiological accident. These systems typically utilize heaters 
to limit the relative humidity of the filtered air to 70 percent or less 
in order to obtain the desired level of efficiency from the charcoal 
adsorbers. ANSI/ASME N509 requires that these heaters be sized 
to reduce the maximum expected relative humidity of the airstream 
to approximately 70 percent at the system design flowrate. In some 
cases the criteria used to select these heaters may not consider 
the worst case conditions that could occur both during and follow- 
ing a design basis accident. Degraded electrical system voltage, 
airflow variations, and accident condition heat loads are significant 
factors in the heater selection process that are commonly over- 
looked. The Vogtle Electric Generating Plant ESFAFS heaters were 
originally selected without considering these worst case conditions. 
As a result, several systems were found to have insufficient heater 
capacity to maintain the previously assumed humidity levels and fil- 
tration efficiency. To compensate for the undersized heaters, the 
Technical Specifications and accident analysis were revised to re- 
flect the potential impact of increased relative humidity on the 
charcoal adsorber filtration performance. This paper describes the 
ESFAFS at the Vogtle Electric Generating Plant. Attention is given 
to individual factors that are often overlooked in EFSAFS heater 
selection. An overview of the system analysis and the corrective 
actions prompted by the analysis are presented. 11 refs., 2 tabs. 


35882 (NUREG/CP-—0130-Vol.2, pp. 849-862) Survey of life- 
cycle costs of glass-paper HEPA filters. Moore, P. (Lawrence 
Livermore National Lab., CA (US)); Bergman, W.; Gilbert, H. Nu- 
clear Regulatory Commission, Washington, DC (United States). 
Office of Nuclear Regulatory Research; Harvard Univ., Boston, MA 
(United States). Harvard Air Cleaning Lab.; USDOE Assistant Sec- 
retary for Nuclear Energy, Washington, DC (United States). Office 
of Nuclear Safety; International Society of Nuclear Air Treatment 
Technologies, Inc., Columbus, OH (United States). Jul 1993. W- 
7405-eng.48. (CONF-920823-Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

The authors have conducted a survey of the major users of 
glass-paper HEPA filters in the DOE complex to ascertain the life 
cycle costs of these filters. Purchase price of the filters is only a 
minor portion of the costs; the major expenditures are incurred dur- 
ing the removal and disposal of contaminated filters. Through a 
combination of personal interviews, site visits and completion of 
questionnaires, the costs associated with the use of HEPA filters in 
the DOE complex have been determined. The total approximate 
life-cycle cost of glass-paper HEPA filter is $3,000 for one consid- 
ered low-level waste (LLW), $11,780 for transuranic (TRU) and 
$15,000 for high-level waste (HLW). The weighted-average cost for 
a standard HEPA filter in the complex is $4,753. Although the cost 
estimate represents an average for all sizes and types of HEPA 
filters used in DOE facilities, the majority of the filters are 2x2x1 fil- 
ters with wooden frames, deep pleated glass-fiber media, and an 
adhesive sealant. 6 refs., 5 tabs. 


35883 (NUREG/CP-—0130-Vol.2, pp. 875-881) Development 
of a personal computer code for fire protection analysis of 
DOE facility air-cleaning systems. Gregory, W.S. (Los Alamos 
National Lab., NM (US)); Claybrook, S.; Hensel, E. Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
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Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

The United States Department of Energy (DOE) has sponsored 
development of a computer code to aid analysts performing fire 
hazards analyses for DOE facilities. The code selected for this 
application was the FIRAC code developed by the Los Alamos Na- 
tional Laboratory for the Nuclear Regulatory Commission. The 
original code has been modified by the Westinghouse-Hanford 
Company. The FIRAC code simulates fire accidents in nuclear 
facilities and predicts effects of a hypothetical fire within a compart- 
ment and its effect throughout the rest of the facility, particularly 
the air-cleaning systems. The FIRAC code was designed to run on 
Cray supercomputers. The input format is difficult to use. For this 
code to be useful to the DOE fire protection community, it had to 
be converted to run on an IBM PC and couple with a menu-driven 
pre-processor that would make preparation of the input easy to use 
for fire protection engineers. In addition, a graphical display of the 
analysis results was required. In this paper the authors describe 
the pre-processor, the PC version of FIRAC, and the post- 
processor graphics package. In the presentation, a demonstration 
of how to set up a problem and use the code is made. 4 figs. 


35884 (NUREG/CP-0130-Vol.2, pp. 882-898) Efficiency test 
for ultra high efficiency metal air filters. Weber, L.D. (Pall Corp., 
Glen Cove, NY (US)); Whitlock, M.B. Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRAC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Pall has qualified a DOP penetration test for single stage filters 
to ULPA and higher efficiencies. This test is specifically designed 
for simplicity and speed and to use instrumentation presently on- 
site at U.S. D.O.E. Filter Test Facilities. It employs a standard DOP 
penetrometer as aerosol generator and a laser spectrophotometric 
particle counter as detector, thus providing diameter dependent ef- 
ficiency data. Reliable data have been collected at penetrations to 
as low as E-8. A summary of qualification testing performed by 
Pall’s Scientific and Laboratory Services Department (SLS) and ex- 
amples of metal filter efficiency data are provided. 6 refs., 9 figs., 2 
tabs. 


35885 (NUREG/CP—0130-Vol.2, pp. 899-906) A review of 
licensee event reports: Relating to nuclear air treatment sys- 
tems and heating, ventilating, air conditioning systems. 
Sommer, R.R. (Nuclear Consulting Services, Inc., Columbus, OH 
(US)); Otermat, J.E. Nuclear Regulatory Commission, Washington, 
DC (United States). Office of Nuclear Regulatory Research; Har- 
vard Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; 
USDOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823-Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

This paper reviews Licensee Event Reports relating to nuclear 
air treatment systems and heating, ventilating and air conditioning 
systems (NATS/HVAC) from 1988 through 1991 filed by operators 
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of US nuclear power plants. It is a continuation of papers pre- 
sented at past Air Cleaning Conferences by Dr. D.W. Moeller and 
associates and John W. Jacox. NUREG/CR-2000 “Licensee Event 
Report (LER) Compilation” was the basis for this paper. LER ab- 
stracts from 1988-1991 were reviewed and those related to NATS/ 
HVAC were categorized and tabulated. The categories were then 
divided into root (primary) and secondary causes. A total of 10,687 
LER’s were filed during 1988-1991. Out of this total, 1730 (16.2%) 
were NATS/HVAC related. Of these, 59.9% were filed by PWR's, 
40.0% by BWR's and 0.1% by HTGR operators. Although the total 
number of LER’s filed per year since 1988 have gradually declined, 
many problem areas of the NATS/HVAC systems remain the same. 
This paper is intended to provide information to the nuclear power 
industry which can be utilized as a basis to review problem areas. 
It also indicates that several areas continue to require attention. 6 
refs., 3 tabs. 


35886 (NUREG/CR-5944) A characterization of check 
valve degradation and failure experience in the nuclear power 
industry. Casada, D.A. (Oak Ridge National Lab., TN (United 
States)); Todd, M.D. Nuclear Regulatory Commission, Washington, 
DC (United States). Div. of Engineering; Oak Ridge National Lab., 
TN (United States). Sep 1993. 175p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. (ORNL-6734). Source: OSTI; NTIS; INIS; GPO. 

Check valve operating probiems in recent years have resulted in 
significant operating transients, increased cost and decreased sys- 
tem availability. As a result, additional attention has beau given to 
check valves by utilities (resulting in the formation of the Nuclear 
Industry Check Valve Group), as well as the US Nuclear Regula- 
tory Commission and the American Society of Mechanical 
Engineers Operation and Maintenance Committee. All these orga- 
nizations have the fundamental goal of ensuring reliable operation 
of check valves. A key ingredient to an engineering-oriented relia- 
bility improvement effort is a thorough understanding of relevant 
historical experience. A detailed review of historical failure data, 
available through the Institute of Nuclear Power Operation’s Nu- 
clear Plant Reliability Data System, has been conducted. The 
focus of the review is on check valve failures that have involved 
significant degradation of the valve internal parts. A variety of pa- 
rameters are considered, including size, age, system of service, 
method of failure discovery, the affected valve parts, attributed 
causes, and corrective actions. 


35887 (ORNL/FTR-4758) Participation in meetings of the 
international Network for Evaluating Steel Components 
(NESC), September 8-10, 1993: Foreign trip report, September 
6-11, 1993. Bass, B.R. Oak Ridge National Lab., TN (United 
States). 26 Sep 1993. 23p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE94000754. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

NESC was organized as an international forum to exchange 
information on processes of structural integrity assessment, to col- 
laborate on specific projects, and to promote harmonization of 
international standards. Application is to aged reactor pressure 
vessels containing underclad cracks. 
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Refer also to citation(s) 35867, 35972, 35982, 37969, 37970, 
37971, 37972 


35888 (IAEA-TECDOC—706, pp. 122-136) Chemical-physical 
behavior of LWR core components in severe reactor acci- 
dents. Hofmann, P. (Kernforschungszentrum Karlsruhe GmbH 
(Germany)); Hagen, S.; Schanz, G.; Schumacher, G.; Sepold, L. 
International Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274-: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 
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The physico-chemical material behavior of LWR fuel elements up 
to approximately 2400 C under flowing steam is described. Of par- 
ticular importance is the determination of critical temperatures 
above which liquid phases form as a result of chemical interactions 
between the fuel element components and their influence on dam- 
age propagation. Both integral experiments with 2 m long PWR and 
BWR fuel rod bundle simulators containing 57 rods at the maximum 
and comprehensive single-effects investigations were performed. 
Results of the experiments are discussed. 20 refs, 8 figs, 1 tab. 


35889 (INIS-mf-13623, pp. No pagination) Implantation of a 
quality assurance system in the National Institute of Nu- 
clear Research. Ambriz Jaimes, M. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 82p. (In Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP._ on technological specialties. Topic 11: standards and 
quality assurance. Order Number DE94601179. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The action lines contained in the National Modernization Pro- 
gram of Public Enterprise and derived from the necessities that the 
country lives in the present moment they propose the planning of 
reference frame for create Quality Assurance Programs which 
would be applicable to every activities and installations of such en- 
terprises because of this paper are described the measures that 
National Institute of Nuclear Research is proposing to implant 
through Quality Assurance General Program, that it will be applied 
to the projects and installations not licentiousness and that it exe- 
cutes with the ISO 9000 standards that actually they have been 
utilized in the majority of Quality Systems of conventional indus- 
tries. The above measures will be applied in parallel way to our 
actual Quality Assurance System, that is applied be regulatory req- 
uisites to installations and licenseable projects by the National 
Commission of Nuclear Safety and Safeguards, since 1980 that it 
is executing basically with the applied normativity to nuclear field 
such as 10 CFR 50 AP.B., ANSI N 15.8, 50-C-QA, etc. (Author). 


35890 (JAERI-M—93-108) RODBURN: a code for calculating 
power distribution in fuel rods. Uchida, Masaaki (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Saito, Hiroaki. Japan Atomic Energy Research Inst., 
Tokyo (Japan). May 1993. 41p. (In Japanese). Order Number 
DE94701174. Source: OSTI; NTIS; INIS. 

irradiation of fuel to high burnup causes considerable difference 
in power distribution the initial state. Particularly in the radial 
direction, peaking of power density, and hence of burnup at the pe- 
riphery causes a microstructural change known as the rim effect. 
To provide a simple analytical tool for dealing with such power or 
burnup distribution, a multi-region burnup analysis code RODBURN 
has been developed. RODBURN incorporates the actinide-related 
part of the burnup analysis code ORIGEN as the central routine 
and also the resonance integral code RABBLE for calculating the 
localized plutonium production. Calculations on some high-burnup 
experimental fuels have revealed that the code can reproduce the 
radially-localized burnup distributions in fuels having various initial 
enrichments. (author). 
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35891 (EGG-M-92646) Human decision error (HUMDEE) 
trees. Ostrom, L.T. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). [1993]. 13p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-9307103-3: 11. international system safety 
conference, Cincinnati, OH (United States), 28 Jul - 2 aug 1993). 
Order Number DE93018940. Source: OSTI; NTIS; INIS; GPO Dep. 

Graphical presentations of human actions in incident and acci- 
dent sequences have been used for many years. However, for the 
most part, human decision making has been underrepresented in 





these trees. This paper presents a method of incorporating the hu- 
man decision process into graphical presentations of incident/ 
accident sequences. This presentation is in the form of logic trees. 
These trees are called Human Decision Error Trees or HUMDEE 
for short. The primary benefit of HUMDEE trees is that they graphi- 
cally illustrate what else the individuals involved in the event could 
have done to prevent either the initiation or continuation of the 
event. HUMDEE trees also present the alternate paths available at 
the operator decision points in the incident/accident sequence. This 
is different from the Technique for Human Error Rate Prediction 
(THERP) event trees. There are many uses of these trees. They 
can be used for incident/accident investigations to show what other 
courses of actions were available and for training operators. The 
trees also have a consequence component so that not only the de- 
cision can be explored, also the consequence of that decision. 


35892 (INIS-mf-13574) Operating procedures for emer- 
gency situations in EDF PWR plants. Depond, G. (Electricite de 
France (EDF), 75 - Paris (France). Service de la Production Ther- 
mique); Resse, L. Jan 1992. 12p. (CONF-9201161-: Training 
course on management and analysis of severe accidents, Bu- 
dapest (Hungary), 13-24 Jan 1992). Order Number DE94601229. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

Analysis of incidents and accidents occurring at French and 
foreign power plants - particularly the TMI accident - and the com- 
missioning of many units in France, as well as tests on simulators, 
have all demonstrated that an improvement of safety in nuclear 
power units depends largely on the improvement of the man- 
machine interface and particularly of emergency operating 
procedures (EOP). EDF has taken numerous actions in this direc- 
tion, especially since 1979. First of all, in improving the classical 
approach based on event-oriented procedures: Rewriting of initial 
accident operating procedures with regard to their technical con- 
tents their form, and the organization of the operating team 
(procedures | and A); Extension of initial procedures into areas at 
the limits of design basis and beyond the design basis limits (pro- 
cedures H). Nevertheless, this approach is subject to several 
weaknesses. Dependence on a precise initial diagnosis, impossibil- 
ity to take into account all the conceivable accidental situations, 
discrepancies between the predicted pattern and the reality. These 
drawbacks of the event approach have led us to revise the techni- 
cal conception of the EOPs, and to develop a new approach based 
on a continuous monitoring of the physical states of the plant and 
the ability to define a relationship between the physical state of the 
plant and the operator actions. (author). 4 figs. 


35893 (INIS-mf-13575) Design and validation of state- 
oriented emergency operating procedures on full scope 
simulator. Benzidan, T. (Electricite de France (EDF), 75 - Paris 
(France). Service de la Production Thermique); Depond, G.; Polfer, 
A. Jan 1992. 11p. (CONF-9201161—: Training course on manage- 
ment and analysis of severe accidents, Budapest (Hungary), 13-24 
Jan 1992). Order Number DE94601230. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

This paper supplements papers 1 and 2 as regards the practical 
application of the generalized state-oriented approach (APE) by the 
control room operating team and presents the main differences, 
from the operational point of view, between second generation 
state-oriented procedures and current event-oriented procedures. 
The data presented on the design and validation of the APE proce- 
dures is based on the results of the series of tests carried out 
since October 1986. The new APE procedures will replace the cur- 
rent event-oriented procedures at Penly plant (PWR 1300 MW) 
when it starts up in 1989 and will be implemented progressively on 
all EDF PWR plants in the following years. (author). 


35894 (INIS-mf-13577) Computer aids for plant operators. 
Joly, J.P. (Electricite de France, Paris (France). Operating Dept.). 
Jan 1992. 22p. (CONF-9201161-—: Training course on management 
and analysis of severe accidents, Budapest (Hungary), 13-24 Jan 
1992). Order Number DE94601231. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

For some time, particularly since the TMI accident, nuclear 
power plant operators have been aware of the difficulties involved 
in diagnosing accidents and returning plants to their stable, safe 
operating mode. There are various possible solutions to these 
problems: improve control organization during accident situations, 
rewrite control procedures, integrate safety engineers in shifts, im- 
prove control rooms, and implement additional computer aids. The 
purpose of this presentation is to describe the efforts undertaken 
by EDF over the last few years in this field. 


35895 (INIS-mf-13578) Analysis of operator’s behaviour 
under accidental transients. Liory, M. (Electricite de France 
(EDF), 92 - Clamart (France)); Lemaitre, D.; Griffon-Fouco, C.; 
Meslin, B. Jan 1992. 8p. (CONF-9201161-: Training course on 
management and analysis of severe accidents, Budapest (Hun- 
gary), 13-24 Jan 1992). Order Number DE94601232. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 

Since 1979, EDF has been conducting intensive test campaigns 
on full-scale PWR simulators in order to study and improve the op- 
erators behaviour under incident as well as accident conditions. 
This paper presents some results obtained during tests carried out 
in 1986 on the P4 (1300 MWe power plant series) simulators of 
the Paluel Training Center. These results essentially concern the 
observed deviations, the diagnosis and the safety engineer's role. 
They are compared with the results of previous tests on 900 MWe 
unit simulators. The test organization and methodology, the result 
analysis methods and the biases introduced by this kind of test are 
also discussed. (author). 7 refs, 1 fig., 6 figs. 
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Refer also to citation(s) 35276, 35284, 35285, 35286, 35287, 
35288, 35339, 35340, 35341, 35381, 35823, 35831, 35871, 35872, 
35873, 35874, 35875, 35876, 35877, 35878, 35880, 35881, 35882, 
35884, 36002, 36014, 36015, 36016, 36017, 36018, 36019, 36020, 
36021, 36022, 36023, 36511, 37177, 37208, 37209 


35896 (ANL/RA/CP-78676) Data uncertainty impact in ra- 
diotoxicity evaluation connected to EFR and IRF systems. 
Palmiotti, G. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Direction des Reacteurs Nucle- 
aires); Salvatores, M.; Hill, R.N. Argonne National Lab., IL (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930913-— 
42: Global ’93: future nuclear systems - emerging fuel cycles and 
waste disposal options, Seattle, WA (United States), 12-17 Sep 
1993). Order Number DE93040240. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Time-dependent sensitivity techniques, which have been used in 
the past for standard reactor applications, have been adapted to 
calculate the impact of data uncertainties in radiotoxicity evalua- 
tions. The methodology has been applied to different strategies of 
radioactive waste management connected with the EFR and IFR 
reactor fuel cycles. Results are provided in terms of sensitivity co- 
efficients to basic data (cross sections and decay constants), and 
uncertainties on global radiotoxicity at different times of storing af- 
ter discharge. 


35897 (IAEA-TECDOC-713, pp. 289-320) Field and labora- 
tory nuclear techniques in the transport study of radionuclides 
in the aeration zone and groundwaters of the Russian Federa- 
tion territory exposed to radioactive contamination. Polyakov, 
V.A. (All-Union Research Inst. of Hydrogeology and Engineering 
Geology, Moscow (Russian Federation)); Dubinchuk, V.T.; Karasev, 
B.V.; Achkasov, V.M.; Kornienko, N.D.; Tkachenko, A.E.; Sobolev, 
V.1.; Solomin, G.A.; Laricheva, S.G. International Atomic Energy 
Agency, Vienna (Austria). Jul 1993. In Nuclear techniques in the 
study of pollutant transport in the environment. Interaction of so- 
lutes with geological media (methodological aspects): Final report 
of a co-ordinated research programme, 1987-1992. 343p. Order 
Number DE94602763. Source: OSTI; NTIS (US Sales Only); INIS. 
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Methodology and results of the field and laboratory investigations 
are presented in the development and application of the nuclear 
techniques in studying migration mechanisms and characteristics of 
radionuclides released into the environment due to Chernobyl acci- 
dent. Geological, hydrogeological, geochemical, landscape and 
radioecological characterization of the territory of the Russian Fed- 
eration affected by the radionuclide fallouts is given. The nuclear 
techniques used and improved are described and evaluated. These 
are nuclear well-logging for profiling soil density and moisture; 
artificial isotope tracer (including multi-tracer) technology for simul- 
taneous determination of water (tritiated) and radionuclide (°°Sr, 
137Cs) movement velocity, diffusion/dispersion coefficients, Kd- and 
retardation factors; Chernobyl radionuclides survey in soils, sedi- 
ments, surface and groundwaters to estimate radioecological 
conditions and consequences; natural stable (D, '®O), and radioac- 
tive (T, '4C) isotope methods for evaluating the genesis and 
residence time (age) of groundwaters and other techniques. 24 
refs, 12 figs, 11 tabs 


35898 (IAEA-TECDOC—713, pp. 321-339) Some problems of 
the radionuclide migration research. Gudzenko, V. (Ukraine 
Academy of Sciences, Kiev (Ukraine). Inst. of Geological Sci- 
ences). International Atomic Energy Agency, Vienna (Austria). Jul 
1993. In Nuclear techniques in the study of pollutant transport in 
the environment. Interaction of solutes with geological media 
(methodological aspects): Final report of a co-ordinated research 
programme, 1987-1992. 343p. Order Number DE94602763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The paper describes some problems concerning the migration of 
radionuclides based on the 5-year investigation after the Chernobyl 
disaster at the "Lutez” and "Narodichi” sites, which are located in- 
side the 30 km zone around the Chernobyl Nuclear Power Plants, 
and Kiev city. New results which confirm deep vertical migrations of 
radiocaesium in the specific conditions of the urban territory of Kiev 
are presented here. Methodological aspects of the distribution coef- 
ficient determination are discussed. (author). 6 refs, 14 figs, 9 tabs. 


35899 (INIS-mf-13592) The management of nuclear emer- 
gencies. Ginot, P. Jan 1992. 36p. (CONF-9201161-—: Training 
course on management and analysis of severe accidents, Bu- 
dapest (Hungary), 13-24 Jan 1992). Order Number DE94601021. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

This document presents the management of different nuclear 
emergencies. The main goal is to describe the radiation protection 
procedures related to the environmental contamination. Special 
emphasis was dedicated to the Chernobyl experience. Figs. 


35900 (NUREG/CP—0130-Vol.1, pp. 163-176) Development 
of the quickmix injector for in-situ filter testing. Costigan, G. 
(AEA Technology, Oxfordshire (GB)); Loughborough, D. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

In-situ filter testing is routinely carried out on nuclear ventilation 
plant to assess the effectiveness of installed filter systems. Ideally 
the system is tested by introducing a sub-micron aerosol upstream 
of the filter, in such a way as to present a uniform challenge to the 
whole of the upstream filter face. Samples are withdrawn from 
upstream and downstream of the filter, and the respective concen- 
trations are used to calculate the system (or filter) efficiency. These 
requirements are documented in the Atomic Energy Code of Prac- 
tice, AECP 1054. The Filter Development Section at Harwell 
Laboratory has been investigating methods of improving the accu- 
racy and reliability of the in-situ filter test over the past ten years. 
The programme has included the evaluation of devices used to mix 
the aerosol and multi-point samplers to obtain representative 
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aerosol samples. This paper reports the results of laboratory trials 
on the “QUICKMIX” injector developed and patented by Harwell. 
The Quickmix injector is designed to mix the test aerosoi with the 
air stream and thereby reduce the duct length required to produce 
uniform concentrations. The injector has been tested in ducts rang- 
ing from 150 mm diameter to 610 mm square, at air velocities up 
to 26 ms. Upstream mixing lengths required to achieve a + 10% 
concentration variation on the mean were reduced to between 2 
and 5 duct diameters, with a very small pressure drop. This simple, 
compact device is being installed in new and existing plants in the 
UK to improve the accuracy and reliability of in-situ filter testing. 
Some examples of plant applications are given, together with some 
of the first results from operating plant. 


35901 (NUREG/CP-0130-Vol.1, pp. 177-190) Review of De- 
partment of Energy HEPA filter test activities. Mcintyre, J.A. 
(Los Alamos National Laboratory, NM (US)). Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823-Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Filter Test Facilities (FTFs) and the FTF Technical Support Group 
(TSG) continue to provide services to the Department of Energy 
(DOE). Additional tasks relating to the HEPA filter cycle have been 
added to the TSG. The tasks include the quality assessment re- 
view for the in-place testing of HEPA filters at DOE sites and the 
formation of an in-place testing standards writing group. Summary 
of ongoing FTFs and TSG activities for FY 1990-FY 1992 including 
the technical input for implementation of the High Flow Alternative 
Test System (HFATS), update of the DOE Standards, the status of 
the quality assessment review and in-place testing standards writ- 
ing group are discussed. 


35902 (NUREG/CP—0130-Vol.1, pp. 393-401) The experience 
with the effectiveness of filtering systems for the radioactive 
fall-out from the Chernobyl accident in Germany. Braun, H. 
(Nature Conservation and Reactor Safety, Bonn (DE)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The reactor accident in Chernobyl on April 26, 1986 lead to the 
release of approximately 2-10'* MBq of aerosol bound activity. The 
aerosols were transported by the air around the world. In Germany 
the survalence monitors at nuclear power plants registered an in- 
crease in the air born activity due to the accident. More than 80% 
of the aerosol bound activity was removed by the inlet filters at the 
nuclear power plants. The 'S"! activity was mostly in gas form, ap- 
prox. 70% to 80%, and was therefore not retained in the filter 
systems. 


35903 (NUREG/CP-0130-Vol.1, pp. 402-414) Aerosol pene- 
tration through a seismically loaded shear wall. Farrar, C.R. 
(Los Alamos National Laboratory, NM (US)); Girrens, S.P. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.1: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 





conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

An experimental study was performed to measure the aerosol 
penetration through a reinforced concrete shear wall after simu- 
lated seismic damage. Static load-cycle testing, to stress levels 
sufficient to induce visible shear cracking, was used to simulate the 
earthquake loading. Air permeability tests were performed both 
before and after the simulated seismic loading damaged the struc- 
ture. Aerosol penetration measurements were conducted on the 
cracked shear wall structure using 0.10 4m monodisperse parti- 
cles. The measured aerosol number penetration through the 
cracked shear wall was 0.5%. 


35904 (NUREG/CP-0130-Vol.2, pp. 485-487) Code on nu- 
clear air and gas treatment ASME/ANSI AG-1. Miller, W.H. Jr. 
(Sargent & Lundy, Chicago, IL (US)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRAC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

The focus of this panel is on equipment code section work over 
the past two years. Major topics include changes in Filter Code 
Sections, revamping of the Ductwork Code Section, and emer- 
gence of an improved 1&C Code Section. Actual applications of 
AG-1 are to be discussed by CONAGT members. Remaining time 
will be devoted to fielding questions concerning ASMA/VANSI AG-1. 


35905 (NUREG/CP—0130-Vol.2, pp. 488-489) Ductwork sec- 
tion (SA) improvements. Ashton, C. (Northeast Utilities, Hartford, 
CT (US)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRAC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

This section of the panel session describes improvements in the 
Ductwork Code Section. The Ductwork Section of AG-1 is soon to 
be published; a description of the publication status is given. The 
focus of the panel discussion is a summarization of the improve- 
ments in the SA section. 


35906 (NUREG/CP-—0130-Vol.2, pp. 490) Instrument & 
controls _ section (IA) improvements. Kramer, Cc. 
(Gilbert/Commonwealth Inc., Reading, PA (US)); Paul, J. Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NAC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

This portion of the panel session briefly delineates improvements 
in the Instrument and Controls (IA) Section over the past few 
years. These improvements are listed briefly in summary form. The 
status of publication of the IA Section of AG-1 is reviewed. 


35907 (NUREG/CP-0130-Vol.2, pp. 491-492) Panel session: 
Filter sections of ASME AG-1, code on nuclear air and gas 
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treatment. Porco, R.D. (Ellis & Watts, Batavia, OH (US)). Nuclear 
Regulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823-Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

This section of the panel session describes improvements in the 
Filter Sections of AG-1. The design, performance, construction, 
qualification, testing, and quality assurance requirements for 
nuclear air cleaning components are contained in Division Il, Venti- 
lation Air Cleaning and Ventilation Air Conditioning, of ASME AG-1. 
The filter sections are part of Deviation Il, and are complete. Sec- 
tion FG, Mounting Frames is the last to be published and will 
appear in the Summer 1992 Addenda. Brief descriptions of the sta- 
tus of Sections FA, FB, FC, FD, FF, and FG are provided in this 
summary. Section FA, Moisture Separators; Section FB, Medium 
Efficiency Filters; Section FC, HEPA Filters; Section FD, Type Il 
Adsorber Cells; Section FE, Type Ill Adsorbers; and Section FF, 
Adsorbent Media are all currently undergoing maintenance and edi- 
torial revisions. The filter sections of AG-1 have been completed 
and have been successfully implemented on commercial nuclear 
power plants such as YGN 3&4 in Korea and domestic retrofits 
and upgrades. 


35908 (NUREG/CP-0130-Vol.2, pp. 493-495) Codes in use. 
Paschal, W.B. (Sargent & Lundy, Chicago, IL (US)). Nuclear Regu- 
latory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Harvard Univ., Boston, MA (United 
States). Harvard Air Cleaning Lab.; USDOE Assistant Secretary for 
Nuclear Energy, Washington, DC (United States). Office of Nuclear 
Safety; International Society of Nuclear Air Treatment Technolo- 
gies, Inc., Columbus, OH (United States). Jul 1993. 
(CONF-920823—Vol.2: 22. Department of Energy (DOE)/Nuclear 
Regulatory Commission (NRC) nuclear air cleaning and treatment 
conference, Denver, CO (United States), 24-27 Aug 1992). In Pro- 
ceedings of the 22nd DOE/NRC Nuclear Air Cleaning Conference, 
Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

AG-1 has been incorporated into the Department of Energy 
Standards and Criteria Guide for Nonreactor Nuclear Facilities. 
CONAGT has asked for and received input from areas outside en- 
ergy production facilities and will monitor the usage of this code at 
sites such as Savannah River. This portion of the panel session 
describes the actual application of AG-1 in the industry. Responses 
to AG-1 from the engineer, the client, and the vendor are pre- 
sented with respect to drywell dampers, bubble-tight dampers, and 
new nuclear units. 


35909 (NUREG/CP—0130-Vol.2, pp. 510-526) Challenges 
within ventilation systems during accident situations. Fronhoe- 
fer, M. (Kernforschungszentrum Karlsruhe GmbH Laboratorium fuer 
Aerosolphysik und Filtertechnik |] (DD)); Neuberger, M.; Wilhelm, 
J.G. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, Inc., Columbus, OH (United States). 
Jul 1993. (CONF-920823-Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

A numerical code (LAFIS) is developed which allows accurate 
modelling of flow transient in air cleaning systems under accident 
situations. With the support of this code the mechanical loadings 
on the filter units can be calculated. In addition, a new type of 
High-Strength HEPA filter for accident stresses recently developed 
at Karlsruhe Nuclear Research Center is tested. Clean and particle 
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loaded High-Strength HEPA filters in the standard size of 
610x610x292 mm were exposed to shock waves producing a peak 
differential pressure up to 170 kPa (24.6 psi), to evaluate their 
structural limit. For differential pressures between 80 and 170 kPa 
the residual particle removal efficiencies were greater than 99,8%. 
For preloaded filters (TiO2) no sign of particle release was evident 
in high-speed video films (400 frames/s) taken during transient 
conditions. The results show High-Strength HEPA filters should be 
employed in air cleaning systems with high risk due to shock 
waves. Such filters have been implemented as an additional Engi- 
neered Safety Feature (ESF) in the air cleaning systems of 
German nuclear power plants. 14 refs., 15 figs 


35910 (NUREG/CP-0130-Vol.2, pp. 586-616) Development 
and evaluation of a cleanable high efficiency steel filter. 
Bergman, W. (Lawrence Livermore National Lab., CA (US)); 
Larsen, G.; Weber, F.; Wilson, P.; Lopez, R.; Valha, G.; Conner, 
J.; Garr, J.; Williams, K.; Biermann, A.; Wilson, K.; Moore, P.; Gell- 
ner, C.; Rapchun, D.; Simon, K.; Turley, J.; Frye, L.; Monroe, 
D.Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, Inc., Columbus, OH (United States). 
Jul 1993. Contract W-7405-eng.48. (CONF-920823—Vol.2: 22. De- 
partment of Energy (DOE)/Nuclear Regulatory Commission (NRC) 
nuclear air cleaning and treatment conference, Denver, CO (United 
States), 24-27 Aug 1992). In Proceedings of the 22nd DOE/NRC 
Nuclear Air Cleaning Conference, Session 9-16: Volume 2. 527p. 
Source: OSTI; NTIS; INIS; GPO. 

In this work the authors describe the development and evalua- 
tion of a high efficiency steel filter that can be cleaned in-situ by 
reverse air pulses. The filter consists of 64 pleated cylindrical filter 
elements packaged into a 610x610x292 mm (24x24x11.5 in.) alu- 
minum frame and has 13.5 m* (145 square feet) of filter area. The 
filter media consists of a sintered steel fiber mat using 2 um diam- 
eter fibers. An optimization study was conducted for filter efficiency 
and pressure drop to determine the filter design parameters of pleat 
width, pleat depth, outside diameter of the cylinder, and the total 
number of cylinders. Several prototype cylinders were then built 
and evaluated in terms of filter cleaning by reverse air pulses. The 
results of these studies were used to build the high efficiency steel 
filter. The prototype filter was evaluated for efficiency and cleanabil- 
ity. The DOP filter certification test showed the filter had a passing 
efficiency of 99.99% but a failing pressure drop of 0.80 kPa (3.2 in 
w.g.) at 1,700 m*/hr (1,000 cfm). Since a pressure drop less than 
0.25 kPa (1 inch w.g.) could not be achieved, the steel filter did not 
meet all the criteria for a HEPA filter. Filter loading and cleaning 
tests using AC Fine dust showed the filter could be repeatedly 
cleaned by reverse air pulses. The next phase of the prototype 
evaluation consisted of installing the unit and support housing in 
the exhaust duct work of a uranium grit blaster for a field evaluation 
at the Y-12 Plant in Oak Ridge, TN. The grit blaster was used to 
clean the surface of uranium parts and generated a cloud of UO, 
aerosols. A 1,700 m/hr (1,000 cfm) slip stream from the 10,200 
m*/hr (6,000 cfm) exhaust system was used. 12 refs., 24 figs. 


35911 (NUREG/CP-0130-Vol.2, pp. 637-645) A simplified 
test procedure for determining the effectiveness of adsorbents 
for the removal of methyl iodide. Underhill, D.W. (Univ. of South 
Carolina, Columbia (US)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

ASTM Test Procedure D3803 measures the ability of nuclear- 
grade carbon to remove methyl iodide from a stream of humidified 
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air. This test, unlike all the other procedures developed by ASTM 
Committee D28, has evolved to become extremely complex. The 
intricacy of this test as well as the great difficulty in obtaining inter- 
laboratory agreement, creates doubt as tot the actual meaning of 
the results. Here a far simpler test system is described in which 
thermodynamic principles are used to maintain a_ constant, 
reproducible test procedure. This paper describes a system imple- 
menting these elements, its cost to build, and the factors affecting 
its accuracy. 11 refs., 1 fig. 


35912 (NUREG/CP-—0130-Vol.2, pp. 646-660) Parametric 
studies of radioactive iodine, hydrogen iodide and methyi io- 
dide removal. Kovach, J.L. (Nuclear Consulting Services, Inc., 
Columbus, OH (US)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823-Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

The recent evaluation of iodine fission product forms indicates 
that overall iodine concentration in the gaseous form would be sig- 
nificantly lower than currently assumed in US licensing documents 
and that the gaseous iodine forms would be elemental iodine, hy- 
drogen iodide, and organic iodides. The removal mechanism of 
elemental iodine on carbon base adsorbents is primarily by physi- 
cal adsorption, the removal of hydrogen iodide is by physical 
adsorption, chemical reaction and isotope exchange, while the or- 
ganic iodides, best represented by methyl iodide, are removed by 
isotope exchange. The methyl iodide removal efficiency of impreg- 
nated activated carbons is a complex process, which is influenced 
by the properties of the base adsorbent, the type of the impregnant 
and by the process conditions. A systematic study was performed 
evaluating the individual and combined effects of base carbon par- 
ticle size impregnant type, temperature, superficial gas velocity, 
humidity, contact time and be depth. Parametric studies were also 
performed to confirm the removal mechanism of hydrogen iodide 
by currently used adsorbent types. The data generated permits se- 
lection of process conditions which permit the engineering design 
of radioiodine removal systems. The data indicates that current US 
regulation frozen designs are not necessarily the optimum condi- 
tions and further improvements can be made in the control of 
radioiodine releases. 5 refs., 4 figs., 6 tabs. 


35913 (NUREG/CP-0130-Vol.2, pp. 661-671) Testing of ad- 
sorbents used in nuclear power plant air cleaning systems 
using the “New” standards. Freeman, W.P. (Nuclear Consulting 
Services, Inc., Columbus, OH (US)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823-Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NAC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Ever since the publication of the NRC Information Notice No. 87- 
32: Deficiencies in the Testing of Nuclear-Grade Activated 
Charcoal, nuclear power facilities in the US have struggled in their 
efforts to “...review the information for applicability to their facilities 
and consider action, if appropriate ...” as stated in the notice. The 
encouragement of resident NRC inspectors at some nuclear power 
facilities has prompted a variety of responses ranging from no 
change at all in testing requirements to contemplated changes in 
plant technical specifications. This confusion is the result of a cou- 
ple factors. The first factor is the lack of a current revision to NRC 
Regulatory Guide 1.52, the basic document used in nuclear power 





plant technical specifications for the testing of engineered-safety 
feature (ESF) post accident air cleaning systems. The second fac- 
tor is the standards that have been written since the last revision of 
Reg. Guide 1.52 which include two revision of ANS! N509 and 
N510, two revisions of RDT M16-1T, two version of ASTM D3803, 
two versions of ASTM D4069, and three versions of an SME code 
AG-1. Few of the standards and codes listed above are commen- 
surate with each other and, thus, present a nearly insolvable maze 
to the HVAC engineer asked to upgrade adsorbent testing require- 
ments following the standards. This paper describes the authors 
experience with a number of nuclear power facilities in their efforts 
to meet the requirements of the new standards of testing adsor- 
bents from nuclear power plant air cleaning systems. The existing 
standards are discussed in light of the current state of the art for 
adsorbent testing of adsorbent media from nuclear air treatment 
systems. Test results are presented showing the impact of new test 
requirements on acceptance criteria when compared to the old test 
requirements and recommendations are offered for solution of this 
testing problem in the future. 12 refs., 5 tabs. 


35914 (NUREG/CP-0130-Vol.2, pp. 672-697) Experience 
with Ontario Hydro’s in place carbon filter testing. Holtorp, J. 
(Ontario Hydro, Toronto (CA)); Guest, A.; Parker, K.; Jarv, T.; 
Brain, C. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, Inc., Columbus, OH (United States). 
Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

It is now 5 years since Ontario Hydro’s first use of freon to test 
for both integrity and carbon quality in Nuclear Generating Station 
carbon ventilation filters. The method has since been refined and 
the equipment modified and the test has now become routine. 
Alongside the freon test, a 24 hour methyliodide desorption test is 
also routinely performed on the worst (most desorbing) filters as in- 
dicated by the freon test. The method uses non-active methyliodide 
injection and neutron activation analysis of dual carbon sampling 
beds. A chemical means of iodine analysis to replace the neutron 
activation analysis is being pioneered to streamline the process 
and render it fully field applicable. The method is still developmen- 
tal, but field testing is anticipated in 1992. In the interim some 
TEDA impregnant analysis of carbon grab samples has been 
carried out. In this work, data on apparent TEDA loss from Emer- 
gency (standby) filters over a 3 year period is presented. The 
discussion includes the development of the freon test, replacement 
of the laboratory test, the in-place methyliodide desorption test, 
and the use of the methyliodide desorption test at the Pickering 
Nuclear generating Station. Alternative testing strategies, experi- 
ence with emergency filters, and anticipated future developments 
are described. 6 refs., 11 figs., 6 tabs. 


35915 (NUREG/CP-0130-Vol.2, pp. 698-712) Replacement 
tracer agents for the in-place leak testing of adsorbers in 
NATS. Pearson, J. R. (NCS Corp., Columbus, OH (US)); Fleming, 
K.M.; Hunt, J.R.; Lagus, P.L. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Refrigerant-11 and refrigerant-112 (R-11 and R-112) are cur- 
rently the tracer agents recognized by ANSI/ASME N510 and 
U.S.N.R.C. Regulatory Guide 1.52 for the in-place leak testing of 
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nuclear air and gas treatment systems (NATS). These agents are 
chlorofluorocarbons and are associated with the destruction of the 
ozone layer in the upper atmosphere. Federal law mandates that 
these materials be phased out of use by the year 2000, so suitable 
replacements must be found. Any replacement material must meet 
certain selection criteria including favorable adsorption on 
in-service nuclear carbons, relatively short adsorber retention, de- 
tectability in minute concentrations, ease of generation at low 
concentrations, ease of discrimination from other background com- 
pounds, and non-interference with the adsorption of radioiodine by 
nuclear grade activated carbon. Replacement tracer agents must 
also be non-toxic, non-flammable, and should not be commonly 
found in the plant environment. This paper describes the testing of 
perfluorocarbons as substitutes for R-11 and R-112. Based on field 
and laboratory trials, perfluorocarbons are ideally suited as substi- 
tutes for R-11 and R-112. They are environmentally benign and 
are easily detected by traditional electron capture chromatography. 
PFCs are easily handled in liquid form at room temperature and 
can be generated at low concentrations for in-place adsorber leak 
testing. The evaluation described here indicates that certain perflu- 
orocarbons may be substituted for R-11 and R-112 with little or no 
modification to commercially available testing equipment. 10 refs., 
3 figs., 4 tabs. 


35916 (NUREG/CP-—0130-Vol.2, pp. 732-733) A utility per- 
spective on new source terms. Vanpelt, H.E. (Duke Power Co., 
Huntersville, NC (US)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

This portion of the panel session addresses the benefits to the 
Utility Industry from the revision of accident source terms used for 
licensing accident analysis. The specific impacts of the new source 
terms on the Utility Industry are outlined. Requirements for imple- 
mentation of the source terms are discussed. 


35917 (NUREG/CP-0130-Vol.2, pp. 734-735) Notes on the 
draft NUREG report accident source terms for light-water nu- 
clear power plants. Kovach, J.L. (NUCON International, Inc., 
Columbus, OH (US)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

This portion of the panel session addresses the impact of the ac- 
cident source term changes on light-water moderated nuclear 
power plants (LWRs). The panelist relates the questionable as- 
sumptions made in the NRC draft report concerning the chemical 
form of iodine in the containment. Also discussed are the 
challenges to be faced in nuclear air treatment of the significant in- 
crease in mass and type of particulate material, most of which 
would be various forms of hygroscopic alkali cesium salts. The 
need for improved filters is emphasized. 


35918 (NUREG/CP-0130-Vol.2, pp. 736-741) Proposed 
source term revisions- potential impact on future nuclear air 
cleaning requirements: Application to DOE production reactor 
operation. Hyder, M.L. (Westinghouse Savannah River Company, 
Aiken, SC (US)). Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
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Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

This portion of the panel session addresses the potential impact 
of the proposed source term revision on the production reactors at 
the Savannah River Site (SRS). The new source terms are not an- 
ticipated to have a great effect on the expected response of the air 
cleaning equipment in the SRS confinement system. Implications 
on the reactor specificity of the mew NRC source terms are as- 
sessed. 1 ref. 


35919 (NUREG/CP-—0130-Vol.2, pp. 753-759) Effect of filter- 
ing at containment venting on the consequences for the 
environment. Scholten, L.C. (N.V. KEMA Arnhem (NL)); Won- 
deren, E.L.MJ. van; Steen, J. van der. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Containment venting is considered in many countries as an 
option to avoid an uncontrolled release of radioactivity due to con- 
tainment rupture in the case of a severe reactor accident. The 
source term is reduced by filtering the vented gases and so the 
consequences are mitigated further. In this study the benefits of fil- 
tering are assessed by calculating the consequences of a release 
with and without a filter. The results show that with a filtered re- 
lease the consequences for the environment remain below the 
intervention levels applied in the Netherlands, except those for land 
contamination with iodine. 10 refs., 6 figs., 2 tabs. 


35920 (SAND-93-1485C) The RADionuclide Transport, Re- 
moval, and Dose (RADTRAD) code. Miller, L.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Chanin, D.I.; Lee, J. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
8p. Sponsored by Nuclear Regulatory Commission, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
931160—10: American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993). Order Number 
DE93017658. Source: OSTI; NTIS; INIS; GPO Dep. 

The RADionuclide Transport, Removal, And Dose (RADTRAD) 
code is designed for US Nuclear Regulatory Commission (USNRC) 
use to calculate the radiological consequences to the offsite popu- 
lation and to control room operators following a design-basis 
accident at Light Water Reactor (LWR) power plants. This code uti- 
lizes updated reactor accident source terms published in draft 
NUREG-1465, “Accident Source Terms for Light-Water Nuclear 
Power Plants.” The code will track the transport of radionuclides as 
they are released from the reactor pressure vessel, travel through 
the primary containment and other buildings, and are released to 
the environment. As the radioactive material is transported through 
the primary containment and other buildings, credit for several re- 
moval mechanisms may be taken including sprays, suppression 
pools, overlying pools, filters, and natural deposition. Simple mod- 
els are available for these different removal mechanisms that use, 
as input, information about the conditions in the plant and predict 
either a removal coefficient (A) or decontamination factor. The user 
may elect to use these models or input a single value for a re- 
moval coefficient or decontamination factor. 


35921 (TVA-93040419) Annual radiological environmental 
operating report: Browns Ferry Nuclear Plant, 1992: Opera- 
tions Services/Technical Programs. Tennessee Valley Authority, 
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Knoxville, TN (United States). Apr 1993. 119p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93040419. Source: OSTI; NTIS; INIS. 

This report describes the environmental radiological monitoring 
program conducted by TVA in the vicinity of Browns Ferry Nuclear 
Plant (BFN) in 1992. The program includes the collection of 
samples from the environment and the determination of the con- 
centrations of radioactive materials in the samples. Samples are 
taken from stations in the general area of the plant and from areas 
not influenced by plant operations. Station locations are selected 
after careful consideration of the weather patterns and projected 
radiation doses to the various areas around the plant. Material 
sampled includes air, water, milk, foods, vegetation, soil, fish, sedi- 
ment, and direct radiation levels. Results from stations near the 
plant are compared with concentrations from control stations and 
with preoperational measurements to determine potential impacts 
of plant operations. Small amounts of Co-60 and Cs-134 were 
found in sediment samples downstream from the plant. This activity 
in stream sediment would result in no measurable increase over 
background in the dose to the general public. 


35922 (TVA-93040420) Annual radiological environmental 
monitoring report: Watts Bar Nuclear Plant, 1992: Operations 
Services/Technical Programs. Tennessee Valley Authority, 
Knoxville, TN (United States). Apr 1993. 119p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93040420. Source: OSTI; NTIS; INIS. 

This report describes the preoperational environmental radiologi- 
cal monitoring program conducted by TVA in the vicinity of the 
Watts Bar Nuclear Plant (WBN) in 1992. The program includes the 
collection of samples from the environment and the determination 
of the concentrations of radioactive materials in the samples. Sam- 
ples are taken from stations in the general area of the plant and 
from areas that will not be influenced by plant operations. Material 
sampled includes air, water, milk, foods, vegetation, soil, fish, sedi- 
ment, and direct radiation levels. During plant operations, results 
from stations near the plant will be compared with concentrations 
from control stations and with preoperational measurements to de- 
termine potential impacts to the public. Exposures calculated from 
environmental samples were contributed by naturally occurring 
radioactive materials, from materials commonly found in the envi- 
ronment as a result of atmospheric fallout, or from the operation of 
other nuclear facilities in the area. Since WBN has not operated, 
there has been no contribution of radioactivity from the plant to the 
environment. 


35923 (TVA-93040421) Annual radiological environmental 
operating report, Sequoyah Nuclear Plant, 1992. Tennessee Val- 
ley Authority, Knoxville, TN (United States). Apr 1993. 119p. 
Sponsored by Tennessee Valley Authority, Knoxville, TN (United 
States). Order Number DE93040421. Source: OSTI; NTIS. 

This report describes the environmental radiological monitoring 
program conducted by TVA in the vicinity of the Sequoyah Nuclear 
Plant (SQN) in 1992. The program includes the collection of 
samples from the environment and the determination of the con- 
centrations of radioactive materials in the samples. Samples are 
taken from stations in the general area of the plant and from areas 
not influenced by plant operations. Station locations are selected 
after careful consideration of the weather patterns and projected 
radiation doses to the various areas around the plant. Material 
sampled includes air, water, milk, foods, vegetation, soil, fish, sedi- 
ment, and direct radiation levels. Results from stations near the 
plant are compared with concentrations from control stations and 
with preoperational measurements to determine potential impacts 
of plant operations. Small amounts of Co-58, Co-60, and Cs-134 
were found in sediment samples downstream from the plant. This 
activity in stream sediment would result in no measurable increase 
over background in the dose to the general public. 
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Refer also to citation(s) 35011, 35014, 35404, 35406, 35908, 
35918, 35998, 35999, 36030, 36031, 36032, 36554, 37208, 37732, 
37909, 37973 





35924 (BNL-49294) High flux Particle Bed Reactor 
systems for rapid transmutation of actinides and long lived fis- 
sion products. Powell, J.; Ludewig, H.; Maise, G.; Steinberg, M.; 
Todosow, M. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. (CONF-930913-—25: Global '93: 
future nuclear systems - emerging fuel cycles and waste disposal 
options, Seattle, WA (United States), 12-17 Sep 1993). Order 
Number DE93018844. Source: OSTI; NTIS; INIS; GPO Dep. 

An initial assessment of several actinide/LLFP burner concepts 
based on the Particle Bed Reactor (PBR) is described. The high 
power density/flux level achievable with the PBR make it an attrac- 
tive candidate for this application. The PBR based actinide burner 
concept also possesses a number of safety and economic benefits 
relative to other reactor based transmutation approaches including 
a low inventory of radionuclides, and high integrity, coated fuel par- 
ticles which can withstand extremely high in temperatures while 
retaining virtually all fission products. In addition the reactor also 
posesses a number of “engineered safety features,” which, along 
with the use of high temperature capable materials further enhance 
its safety characteristics. 


35925 (BNL-49296) Safety aspects of Particle Bed Reactor 
plutonium burner system. Powell, J.R.; Ludewig, H.; Todosow, 
M. Brookhaven National Lab., Upton, NY (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930913—19: Global ’93: future 
nuclear systems - emerging fuel cycles and waste disposal options, 
Seattle, WA (United States), 12-17 Sep 1993). Order Number 
DE93018821. Source: OSTI; NTIS; INIS; GPO Dep. 

An assessment is made of the safety aspects peculiar to using 
the Particle Bed Reactor (PBR) as the burner in a plutonium dis- 
posal system. It is found that a combination of the graphitic fuel, 
high power density possible with the PBR and engineered design 
features results in an attractive concept. The high power density 
potentially makes it possible to complete the plutonium burning 
without requiring reprocessing and remanufacturing fuel. This pos- 
sibility removes two hazardous steps from a plutonium burning 
complex. Finally, two backup cooling systems depending on 
thermo-electric converters and heat pipes act as ultimate heat re- 
moval sinks in the event of accident scenarios which result in loss 
of fuel cooling. 


35926 (DOE/SR/18035-T 1-Vol.2-App.B-Pt.1) New production 
reactors flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 1). West- 
inghouse Savannah River Co., Aiken, SC (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 538p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93019366. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 
tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly. 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Appen- 
dix B, Part 1, presents test experimental data. 


35927 (DOE/SR/18035-T 1-Vol.2-App.B-Pt.2) New production 
reactor flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 2). West- 
inghouse Savannah River Co., Aiken, SC (United States); Babcock 
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and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 449p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE93019367. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 
tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly. 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Appen- 
dix B, Part 2, presents test experimental data. 


35928 (DOE/SR/18035—T1-Vol.2-App.B-Pt.3) New production 
reactor flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 3). West- 
inghouse Savannah River Co., Aiken, SC (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 805p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO9-89SR18035. Order Num- 
ber DE93019368. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 
tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly. 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Apendix 
B, Part 3, presents test experimental data. 


35929 (DOE/SR/18035—T1-Vol.2-App.B-Pt.4) New production 
reactor flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 4). West- 
inghouse Savannah River Co., Aiken, SC (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 645p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO09-89SR18035. Order Num- 
ber DE93019369. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 
tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly. 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
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occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Appen- 
dix B, Part 4, presents test experimental data 


35930 (DOE/SR/18035-T 1-Vol.2-App.B-Pt.5) New production 
reactor flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 5). West- 
inghouse Savannah River Co., Aiken, SC (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 831p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93019370. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 
tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly. 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Appen- 
dix B, Part 5, presents test experimental data. 


35931 (DOE/SR/18035—T 1-Vol.2-App.B-Pt.6) New production 
reactor flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 6). West- 


inghouse Savannah River Co., Aiken, SC (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 810p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93019371. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 


tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Appen- 
dix B, Part 6, presents test experimental data. 


35932 (DOE/SR/18035-T 1-Vol.2-App.B-Pt.7) New production 
reactor flow instability experiments with coolant upflow: 
Volume 2, Test program and results (Appendix B, Part 7). West- 
inghouse Savannah River Co., Aiken, SC (United States); Babcock 
and Wilcox Co., Alliance, OH (United States). Research and Devel- 
opment Div. Apr 1992. 648p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC09-89SR18035. Order Num- 
ber DE93019373. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

To support the design effort for the Heavy Water, New Produc- 
tion Reactor (NPR), thermal-hydraulic data at the unique low 
pressure and temperature conditions of the NPR was required. The 
data are needed for benchmarking of predictive computer models 
that are used in the design safety analysis. Confirmatory tests 
were performed at the Babcock & Wilcox (B&W) Alliance (Ohio) 
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Research Center using a single annular fuel assembly with coolant 
upflow. The test fuel assembly was an electrically heated, full-scale 
model of the Savannah River Site (SRS) Mark 22 fuel assembly. 
Detailed thermal-hydraulic data were obtained as the model fuel 
assembly was subjected to simulated design basis loss-of-coolant 
accident (LOCA) conditions, as well as during natural circulation 
and pool boiling conditions that may lead to heated wall dryout. 
Model fuel assembly response at conditions where flow instability 
occurs was found to be mild relative to previous results for a simi- 
lar fuel assembly tested with coolant downflow. Effective two-phase 
cooling was demonstrated under decay-power conditions with and 
without bulk coolant circulation. This document, Volume 2, Appen- 
dix B, Part 7, presents test experimental data. 


35933 (EGG-2700, pp. 142-149) Neutron beam measure- 
ment dosimetry. Harker, Y.; Randolph, P.; Amaro, C. EG and G 
Idaho, Inc., Idaho Falls, ID (United States). May 1993. In /NEL 
BNCT Research Program annual report, 1992. 179p. Order Num- 
ber DE93016574. Source: OSTI; NTIS; INIS. 

In 1992, the BMRR (Brookhaven Medical Research Reactor) 
core was modified primarily to increase the intensity of the 
epithermal-neutron beam. As a result of this modification, it was 
necessary to perform a series of beam characterization measure- 
ments to confirm the changes to the neutron spectrum, the beam 
penetrability, and the resulting dose components preparatory to 
resuming irradiations in the large animal model studies. The char- 
acterization measurements were, as much as possible, repeats of 
previous measurements performed before the BMRR modification 
and were performed in November 1992 and January 1993. They 
consisted of neutron spectrum measurements in the free beam and 
neutron flux and gamma dose distribution measurements in plastic 
phantoms. The latter measurements were performed in the free 
beam and using beam defining apertures. This report briefly de- 
scribes the measurements performed, presents the results and 
compares these results against the before modification measure- 
ment data and with data derived from neutron transport 
calculations for the new BMRR configuration. 


35934 (EGG-2700, pp. 150-157) GTRR physics support. 
Nigg, D.; Wheeler, F. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). May 1993. In INEL BNCT Research Program annual re- 
port, 1992. 179p. Order Number DE93016574. Source: OSTI; 
NTIS; INIS. 

Considering economics, geographic location, and the physics 
studies presented here, the proposed GTRR beam offers, overall, 
the most desirable known source of epithermal neutrons for BNCT 
in the US using present reactor or accelerator technology. Although 
the BMRR is the best currently operating source, it has a 
radiobiologically-significant level of fast neutron contamination, 
which has led to surface tissue damage in some canine experi- 
ments. Studies shoe that this contamination can be suppressed to 
a significant extent with the proposed GTRR beam. Extrapolation 
of animal BNCT irradiation data for the purpose of deciding 
whether to proceed to human clinical trials would be facilitated by 
the availability of the proposed GTRR beam because it has spec- 
tral qualities more typical of that required for routine human 
treatment. In addition, the GTRR beam, if employed, would offer 
patients an improved probability of local tumor control. 


35935 (HAN-2555) Office of Hanford Directed Operations 
activities for week of November 3, 1947. Derry, J.A. USAEC 
Hanford Operations Office, Richland, WA (United States). 11 Jul 
1947. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO6-76RL01830. Order Number DE93019701. 
Source: OSTI; NTIS (US Sales Only); GPO Dep 

This report details activities of the Office of Hanford Directed Op- 
erations for the week ending November 3, 1947. 


35936 (HAN-16703) Events of importance for week ending 
November 3, 1948. Shaw, D.F. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 5 Nov 1948. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93019638. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending November 3, 1948. 





35937 (HAN-18428) Events of importance for week ending 
December 15, 1948. Shaw, D.F. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 17 Dec 1948. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE93019702. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending December 15, 1948. 


35938 (HAN-18702) Events of importance for week ending 
December 22, 1948. Shaw, D.F. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 24 Dec 1948. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76R101830. Order Number DE93019703. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending December 22, 1948. 


35939 (HAN-20821) Events of importance for week ending 
February 16, 1949. Travis, J.E. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 18 Feb 1949. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93019710. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending February 16, 1949. 


35940 (HAN-21074) Events of importance for week ending 
February 23, 1949. Schlemmer, F.C. USAEC Hanford Operations 
Office, Richland, WA (United States). 25 Feb 1949. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE93019711. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending February 23, 1949. 


35941 (HAN-21735) Events of importance for week ending 
March 9, 1949. Schlemmer, F.C. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 11 Mar 1949. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93019713. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending March 9, 1949. 


35942 (HAN-22143) Events of importance for week ending 
March 16, 1949. Schlemmer, F.C. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 18 Mar 1949. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO1830. Order Number DE93019714. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending March 16, 1949. 


35943 (HAN-22444) Events of importance for week ending 
March 23, 1949. Schlemmer, F.C. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 25 Mar 1949. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93019715. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending March 23, 1949. 


35944 (HAN-22841) Events of importance for week ending 
March 30, 1949. Schlemmer, F.C. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 1 Apr 1949. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93019716. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending March 30, 1949. 


35945 (HAN-24480) Events of importance for week ending 
May 4, 1949. Schlemmer, F.C. USAEC Hanford Operations Office, 
Richland, WA (United States). 6 May 1949. 3p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93019721. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending May 4, 1949. 


35946 (HAN-25176) Events of importance for week ending 
May 18, 1949. Schlemmer, F.C. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 20 May 1949. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. Order Number DE93019723. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending May 18, 1949. 


35947 (HAN-26526) Events of importance for week ending 
June 15, 1949. Schlemmer, F.C. USAEC Hanford Operations Of- 
fice, Richland, WA (United States). 17 Jun 1949. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93019727. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending June 15, 1949. 


35948 (HAN-26821) [Office of Hanford Directed Operations 
events of importance for week ending June 22, 1949]. Shaw, 
D.F. USAEC Hanford Operations Office, Richland, WA (United 
States). 24 Jun 1949. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93040773. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details events of importance reported by Hanford Op- 
erations Office for the week ending June 22, 1949. 


35949 (HAN-27475) [Office of Hanford Directed Operations 
events of importance for week ending July 6, 1949]. Schiem- 
mer, F.C. USAEC Hanford Operations Office, Richland, WA (United 
States). 7 Jul 1949. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93040471. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending July 6, 1949. 


35950 (HAN-27881) [Office of Hanford Directed Operations 
events of importance for week ending July 13, 1949]. Schiem- 
mer, F.C. USAEC Hanford Operations Office, Richland, WA (United 
States). 15 Jul 1949. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93040460. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending July 13, 1949. 


35951 (HAN-28172) [Office of Hanford Directed Operations 
events of importance for week ending July 20, 1949]. Schlem- 
mer, F.C. USAEC Hanford Operations Office, Richland, WA (United 
States). 22 Jul 1949. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93040461. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending July 20, 1949. 


35952 (HAN-28600) [Office of Hanford Directed Operations 
events of importance for week ending July 27, 1949]. Schiem- 
mer, F.C. USAEC Hanford Operations Office, Richland, WA (United 
States). 29 Jul 1949. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93040462. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending July 27, 1949. 


35953 (HAN-29326) [Office of Hanford Directed Operations 
events of importance for week ending August 10, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 12 Aug 1949. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040463. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 
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This report details events of importance reported by the Hanford 
Operations Office for the week ending August 10, 1949. 


35954 (HAN-—29628) [Office of Hanford Directed Operations 
events of importance for week ending August 17, 1949]. Shaw, 
D.F. USAEC Hanford Operations Office, Richland, WA (United 
States). 19 Aug 1949. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-76RL01830. Order Number 
DE93040774. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
This report details events of importance reported by the Hanford 
Operations Office for the week ending August 17, 1949. 


35955 (HAN-—30097) [Office of Hanford Directed Operations 
events of importance for week ending August 24, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 26 Aug 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040464. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending August 24, 1949. 


35956 (HAN-30310) [Office of Hanford Directed Operations 
events of importance for week ending August 31, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 2 Sep 1949. 2p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93040465. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending August 31, 1949. 


35957 (HAN-31070) [Office of Hanford Directed Operations 
events of importance for week ending September 14, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 16 Sep 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93040472. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending September 14, 1949. 


35958 (HAN-31402) [Office of Hanford Directed Operations 
events of importance for week ending September 21, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 23 Sep 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93040473. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending September 21, 1949. 


35959 (HAN-32190) [Office of Hanford Directed Operations 
events of importance for week ending October 5, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 7 Oct 1949. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040474. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending October 5, 1949. 


35960 (HAN-32572) [Office of Hanford Directed Operations 
events of importance for week ending October 12, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 14 Oct 1949. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93040477. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending October 12, 1949. 


35961 (HAN-32972) [Office of Hanford Directed Operations 
events of importance for week ending October 19, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 21 Oct 1949. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
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Number DE93040478. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending October 19, 1949. 


35962 (HAN-33448) [Office of Hanford Directed Operations 
events of importance for week ending October 26, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 28 Oct 1949. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE93040476. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending October 26, 1949. 


35963 (HAN-33818) [Office of Hanford Directed Operations 
events of importance for week ending November 2, 1949]. 
Travis, J.E. USAEC Hanford Operations Office, Richland, WA 
(United States). 4 Nov 1949. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040775. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending November 2, 1949. 


35964 (HAN-34281) [Office of Hanford Directed Operations 
events of importance for week ending November 9, 1949]. 
Shaw, D.F. USAEC Hanford Operations Office, Richland, WA 
(United States). 10 Nov 1949. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93040466. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending November 9, 1949. 


35965 (HAN-34657) [Office of Hanford Directed Operations 
events of importance for week ending November 16, 1949]. 
Shaw, D.F. USAEC Hanford Operations Office, Richland, WA 
(United States). 18 Nov 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040467. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending November 16, 1949. 


35966 (HAN-35016) [Office of Hanford Directed Operations 
events of importance for week ending November 23, 1949]. 
Shaw, D.F. USAEC Hanford Operations Office, Richland, WA 
(United States). 25 Nov 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040475. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending November 23, 1949. 


35967 (HAN-36095) Events of importance for week ending 
December 7, 1949. Schlemmer, F.C. USAEC Hanford Operations 
Office, Richland, WA (United States). 9 Dec 1949. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RLO1830. Order Number DE93040776. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending December 7, 1949. 


35968 (HAN-36409) [Office of Hanford Directed Operations 
events of importance for week ending December 14, 1949]. 
Shaw, D.F. USAEC Hanford Operations Office, Richland, WA 
(United States). 15 Dec 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO06-76RL01830. Order 
Number DE93040468. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending December 14, 1949. 


35969 (HAN-36780) [Office of Hanford Directed Operations 
events of importance for week ending December 21, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 





(United States). 22 Dec 1949. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract ACO6-76RL01830. Order 
Number DE93040469. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending December 21, 1949. 


35970 (HAN-—37110) [Office of Hanford Directed Operations 
events of importance for week ending December 28, 1949]. 
Schlemmer, F.C. USAEC Hanford Operations Office, Richland, WA 
(United States). 30 Dec 1949. 4p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. Order 
Number DE93040470. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

This report details events of importance reported by the Hanford 
Operations Office for the week ending December 28, 1949. 


35971 (HW-36134) 200 Area processing rates. Platt, A.M. 
Hanford Works, Richland, WA (United States). 12 Apr 1955. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93040777. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Two types of “feedstock,” i.e. irradiated uranium and uranium 
from underground storage, are processed by the 200 Areas. Future 
operations may add irradiated thorium as a supplementary feed 
material. In either case, the major portion of future feedstocks is 
presumed to be in the form of irradiated metal, i.e. uranium and/or 
thorium, resulting in an almost complete dependence of the re- 
quired 200 Area processing rate on reactor power levels and metal 
irradiation history. This document presents correlations by which 
predicted reactor power levels and production commitments for 
particular types of product may be easily converted to the required 
separations processing rates. Separations processing rates poten- 
tially resulting from low NGS plutonium and “23” commitments are 
given for the period through 1957. 


35972 (HW-39847) Use of cascade-depleted uranium. 
Work, J.B. General Electric Co., Richland, WA (United States). 
Hanford Atomic Products Operation. 7 Nov 1955. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93040779. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

Short communication. HANFORD PRODUCTION REACTORS/ 
fuel elements; PLUTONIUM; PRODUCTION; DEPLETED URA- 
NIUM; URANIUM 235 


35973 (HW-55910-Del.) Conversion of a “K” Reactor to 
single-purpose power recovery: Feasibility study. Walker, R.C.; 
Etheridge, E.L.; Watson, D.F. General Electric Co., Richland, WA 
(United States). Hanford Atomic Products Operation. 26 May 1958. 
24p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93019728. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Somewhere in the future lies the possibility that the existing 
HAPO reactors will no longer be required for the production of 
weapons grade plutonium. This could come about either through 
advances in technology or through changes in the requirements for 
this particular fissionable isotope as a weapons material. In any 
event, should these reactors no longer be utilized for plutonium 
production, it would be appropriate to consider the possibility of 
their conversion to other uses, notably that of electrical power pro- 
duction. Accordingly, this study has been made with the objective 
of investigating the economic and technological feasibility of such 
conversion. However, it must be recognized that the results pre- 
sented herein are based on present day technology and economic 
philosophy and that within the next five years we may experience 
considerable renovation of these criteria which could alter the con- 
clusions of the study appreciably. The primary benefit to be gained 
from this preliminary study is to narrow the area of future and more 
detailed investigation as much as possible so that if and when 
such a conversion appears likely, a significant fraction of the al- 
most infinite number of combinations of reactor and power plant 
parameters may be rejected at the outset. 


35974 (HW-64654) Process optimization 709 program. 
Turner, R.L.; Poor, C.F. General Electric Co., Richland, WA (United 
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States). Hanford Atomic Products Operation. 6 Apr 1960. 24p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93040789. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

In the past two years a number of process optimization studies 
have been made with the aid of IBM machine programs. These 
programs have been designed to calculate optimum power levels 
and optimum goal exposures so that better insight could be gained 
for use in resolving plant operating plans. We feel that this ap- 
proach has been highly successful. In January of 1960, a new 
program was written for the IBM 709 to incorporate the desirable 
features of the previous programs and to provide additional output 
data. This document is a description of the new programs. 


35975 (HW-78100) Hanford reactor and separations facil- 
ity advantages. General Electric Co., Richland, WA (United 
States). Hanford Atomic Products Operation. 27 Jun 1963. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93040792. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This document describes the advantages and limitations of Han- 
ford production facilities. In addition to summarizing the technical 
parameters of the reactors and separations plants and their me- 
chanical features, the unique aspects of these facilities to the 
production of special materials in which the Commission may be 
interested have been discussed. As the primary difference between 
the B-C-D-DR-F-H reactors and the K reactors and the K reactors 
is in the number and length of process channels. This report is 
addressed primarily to the 2000-tube reactors. K reactor character- 
istics are within the range of lattice and flexibility parameters 
described. 


35976 (IAEA-TECDOC—706, pp. 24-28) Burnup calculation 
in a non-continuous operation mode. Hassan, K.M. (Zagazig 
Univ., Shubra (Egypt). Faculty of Engineering); Nasr, M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274-: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work a method is proposed to take into account the effect 
of the non-continuous operation mode in the calculation of fission 
product inventory in reactor fuel. The proposed method was shown 
to be a better approximation than that which is generally adopted. 
(author). 3 refs, 1 tab. 


35977 (IAEA-TECDOC—706, pp. 44-52) Analysis of the FR-2 
in-pile accident by the FRAP-T6 code. El-Adham, K.A. (Atomic 
Energy Authority, Cairo (Egypt). Materials and Fuel Cycle Dept.). 
International Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274—: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The analysis of the FR-2 in-pile Loss of Coolant Accident was 
carried out using FRAP-T6 code. The clad temperature was 
introduced as that of the coolant with a very high heat transfer co- 
efficient. The clad temperature, the fuel temperature at the center 
of the rod, the internal pressure variation, stress and strain distribu- 
tion and the rupture time were calculated and compared to the 
measured values. Sensitivity studies were carried out and were 
found to improve the agreement between the calculated and the 
experimental results. (author). 15 refs, 11 figs, 3 tabs. 


35978 (IAEA-TECDOC~—706, pp. 220-225) PHEBUS FP re- 
lease analysis using a microstructure-based code. Carlucci, 
L.N. (Chalk River Labs., Chalk River, ON (Canada). AECL Re- 
search). International Atomic Energy Agency, Vienna (Austria). Jun 
1993. (CONF-9203274-: Technical committee meeting on behav- 
iour of core materials and fission product release in accident 


ERA Vol. 18, No. 12 215 





22 NUCLEAR REACTOR TECHNOLOGY 
2206 Research, Test, Training, Production, Irradiation, Materials Testing 


conditions in LWRs, Aix-en-Provence (France), 16-19 Mar 1992). in 
Behaviour of core materials and fission product release in accident 
conditions in LWRs: Proceedings of a technical committee meeting 
held in Aix-en-Provence, France, 16-19 March 1992. 259p. Order 
Number DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of pre-test fission product release analyses of the 
first two PHEBUS FP experiments, FPTO and FPT1, indicate that 
the FREEDOM microstructure-based code predicts significant dif- 
ferences in both the timing and percent of gaseous FP releases for 
the two tests. To provide an indication of its predictive capability, 
FREEDOM was also used to model the high-burnup fuel tested in 
the Oak Ridge National Laboratory experiments VI-2 and VI-3. For 
these, the code was found to overpredict releases during the early 
stages of the tests and to underpredict releases during the later 
stages. The release kinetics in both tests were reasonably 
predicted, however. In view of the above, it is likely that the FREE- 
DOM predictions of the final cumulative releases for the first two 
PHEBUS FP tests are lower-bound estimates. However, the signifi- 
cant difference in the predicted timing of initial releases for the two 
tests is felt to be indicative of what will occur. Therefore, this differ- 
ence should be considered in the planning and conduct of the two 
tests, particularly aspects related to on-line measurements. (au- 
thor). 16 refs, 7 figs, 2 tabs. 


35979 (IAEA-TECDOC—706, pp. 235-244) Mathematical 
model for fission product transport in the ET-RR-1 reactor. 
Nasr, M. (Atomic Energy Authority, Cairo (Egypt)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1993. (CONF- 
9203274—-: Technical committee meeting on behaviour of core 
materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

A mathematical model describing the fission product transport in 
ET-RR.1 reactor components is developed. This model has valid 
loss of coolant accident conditions. A computer code based on this 
model is made and tested. This code allows the determination of 
the fission product concentration in different points of reactor sys- 
tem following any release from fuel. (author). 5 refs, 1 fig., 3 tabs. 


35980 (IAEA-TECDOC—706, pp. 251-257) Precaiculations 
for the bundle for the first Phebus-FP test FPTO. Shepherd, |. 
(Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre); Serre, F. International Atomic Energy Agency, 
Vienna (Austria). Jun 1993. (CONF-9203274—: Technical commit- 
tee meeting on behaviour of core materials and fission product 
release in accident conditions in LWRs, Aix-en-Provence (France), 
16-19 Mar 1992). In Behaviour of core materials and fission prod- 
uct release in accident conditions in LWRs: Proceedings of a 
technical committee meeting held in Aix-en-Provence, France, 16- 
19 March 1992. 259p. Order Number DE94601237. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Phebus-FB is a 1:5000 scale facility where a series of six experi- 
ments will be carried out that aim to model the release, retention 
and chemical behaviour of fission products during a severe acci- 
dent in a light water thermal reactor. The core, coolant circuit and 
containment are all modelled and the heating power to the bundle 
is supplied by nuclear fission in the fuel rods. In this paper we 
consider calculations that have been performed by different organi- 
sations, and with different computer codes, in preparation for the 
first test FPT-0. In particular we study the phenomena in the bun- 
die. Here we are primarily concerned with thermalhydraulics, core 
degradation and fission product release. All of these are consid- 
ered. We note that predictions for the temperature field in the 
bundle depend less on the code used than on the conductivity as- 
sumed for the surrounding shroud. Unlike a reactor the Phebus 
bundle will be hottest in the mid-plane. There will be three phases 
in the experiment. First a heat-up with considerable heat- 
generation from zircalloy oxidation and then, once the zircalloy is 
mostly consumed, a slower heat-up till the melting point of fuel is 
reached. The third phase is the cool-down. Because of the high 
degree of clad oxidation, little interaction between zircalloy and 
uranium dioxide is expected. Modelling of fission product release 
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and transport is crude. Release is expected to be slow because 
the fuel in this first test is fresh but correlations used to model it 
can be expected to over-predict because they are based on irradi- 
ated fuel. We have so far made no calculations of transport, 
nucleation and deposition of fission products and aerosols in the 
core. (author). 15 refs, 28 figs, 1 tab. 


35981 (IAEA-TECDOC—716, pp. 119-134) Decommissioning 
project management: The Japan power demonstration reactor 
decommissioning program. Yokota, M. (Japan Atomic Energy 
Research Inst., Tokai (Japan). Dept. of Decommissioning and 
Waste Management); Yanagihara, S. International Atomic Energy 
Agency, Vienna (Austria). Aug 1993. In Decontamination and 
decommissioning of nuclear facilities: Results of a co-ordinated re- 
search programme, phase 2: 1989-1993. 205p. Order Number 
DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

The Japan power demonstration reactor (JPDR) decommission- 
ing program is in progress of developing new technology for reactor 
decommissioning and collecting various data on project manage- 
ment and performance of developed dismantling devices. The 
experience and the data obtained from the JPDR decommissioning 
program are expected to contribute to future decommissioning of 
commercial nuclear power plants. (author). 8 refs, 9 figs, 3 tabs. 


35982 (INIS-mf—13624, pp. No pagination) Experimental 
analysis of heat flow in simulated fuel elements. Cruz Cruz, 
G.J. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)); Olayo Gonzalez, G. Instituto de Investigaciones Electri- 
cas, Cuernavaca (Mexico); Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico); Instituto Mexicano de Petroleo, 
Mexico City (Mexico). 1992. 171p. (In Spanish). (CONF-9207219-: 
6. Seminar of the lIE-ININ-IMP on technological specialities, 
Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP 
on technological specialties. Topic 3: thermal fluids. Order Number 
DE94601187. Source: OSTI; NTIS (US Sales Only); INIS. 

Since the experimental point of view it has been developed so 
much thermic simulations of nuclear reactors fuel elements in the 
laboratory. It is treating to isolate the problem of heat transfer of 
the complexity of the radioactive materials handling. The simula- 
tions starting of electric warming of similar geometric bodies to the 
real fuel elements. In the Thermo fluids Laboratory of National In- 
stitute of Nuclear Research it has been carried out heat transfer 
experiments in simulated fuel elements using in a first step con- 
centric cylinders, for later to pass to posterior step of direct 
warming. The purpose of this work is to determine the convective 
parameters in the refrigerating under the typical prevailing condi- 
tions in the experimental reactors. It has been planned to work with 
isolated bars and groups of bars in convection with water. These 
works will allow to stablish the infrastructure of laboratory where it 
can be simulated thermically fuel elements of diverse types of ex- 
perimental reactors. And specially to observe the solid-fluid effects 
in vertical surfaces subjected to intense heat fluxes. (Author). 


35983 (JAERI-M-93-003) Ultrasonic examination of nuclear 
graphite for acceptance test in HTTR. Ooka, Norikazu (Japan 
Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); lyoku, Tatsuo; Takikawa, Noboru; Sh- 
iozawa, Shusaku; Ishii, Toshimitsu; Kambe, Mamoru; Miki, Toshiya; 
Ogata, Takamasa; Kawae, Hidetoshi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Jan 1993. 31p. Order Number 
DE94701089. Source: OSTI; NTIS; INIS. 

Nondestructive inspection with ultrasonic testing is planned for 
the core and core support graphite components made of IG-110 
graphite; fine-grained isotropic nuclear-grade graphite, in the High 
Temperature Engineering Test Reactor (HTTR). Ultrasonic testing 
is widely applied to metallic components and its method has been 
already established. On the contrary, the characteristics of graphite 
are quite different in micro-structure from metals. Therefore, the ul- 
trasonic testing method provided for metallic components can not 
be applied directly to graphite components. The ultrasonic exami- 
nation condition and method for the IG-110 graphite is evaluated. 
(author). 


35984 (JAERI-M—93-011) Development of transient data 
processing system in the NSRR_ experiments. Tanzawa, 
Sadamitsu (Japan Atomic Energy Research Inst., Tokai, lbaraki 





(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Feb 1993. 38p. (In Japanese). Order 
Number DE94701096. Source: OSTI; NTIS; INIS. 

Development of the experimental transient data processing sys- 
tem has been performed. The objectives of this work are to keep 
the experimental transient data for a long term by storing them as 
the digitalized data, and to enable easy access by the personal 
computer to the established data bank. This report describes the 
outline of processing system, the method of utilization, and the cur- 
rent status of the data bank. (author). 


35985 (KURRI-TR-369) Proceedings of 1991-workshops of 
the working group on ’Development and application of facili- 
ties for low temperature irradiation as well as controlled 
irradiation’. Kuramoto, Eiichi (Kyushu Univ., Kasuga, Fukuoka 
(Japan). Research Inst. for Applied Mechanics); Okada, Moritami 
(eds.). Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. Sep 1992. 103p. (In Japanese). (CONF-9107269-: 1991 
workshop on development and application of facilities for low tem- 
perature irradiation as well as controlled irradiation; 1992 workshop 
on development and application of facilities for low temperature ir- 
radiation as well as controlled Order Number DE94701162. 
Source: OSTI; NTIS; INIS. 

This is the proceedings of 1991-workshops of the working group 
on ‘Development and Application of Facilities for Low Temperature 
Irradiation as well as Controlled Irradiation’ held at the Research 
Reactor Institute of Kyoto University on July 25, 1991 and on 
February 28, 1992. In the present proceedings, it is emphasized 
that the study of radiation damages in various materials must be 
performed under carefully controlled irradiation conditions (irradia- 
tion temperature, neutron spectrum and so forth) during reactor 
irradiations. Especially, it is pointed out that a middle scale reactor 
such as KUR is suitable for the precise control of neutron spectra. 
Several remarkable results, which are made through experiments 
using the Low Temperature Irradiation Facility in KUR (KUR-LTL), 
are reported. Also, possible advanced research programs are dis- 
cussed including the worldwide topics on the radiation damages in 
metals, semi-conductors and also insulators. Further, the present 
status of KUR-LTL is reported and the advanced plan of the facility 
is proposed. (author). 


35986 (NPR-DEV-—91-362) New production reactor thermal- 
hydraulics development report: Low- flow and natural 
circulation tests in a single heated annulus conducted at 
WSRC. Ahmad, M. Westinghouse Savannah River Co., Aiken, SC 
(United States). 24 Sep 1991. 132p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93019356. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

A series of experiments with upflow coolant in a single annulus 
were conducted in the Heat Transfer Lab at SRL/WSRC. The ob- 
jective of these experiments was to obtain data at low flow and 
natural circulation conditions in order to study the thermal hydraulic 
characteristics of a single heated annulus loop under decay power 
conditions. These experiments provided the first data set specific to 
the natural decay heat regime for the NPR-HWR. The data were 
used to benchmark the system code RELAPS. Results of the com- 
parison between the experimental data and predictions are 
provided in a separate report. The data may also be used to 
benchmark FLOWTRAN-TF under decay power conditions. 


35987 (NUREG/CP-0126-Vol.3, pp. 151-178) Investigations 
of low-temperature neutron embrittlement of ferritic steels. 
Farrell, K. (Oak Ridge Laboratory, TN (US)); Mahmood, S.T.; 
Stoller, R.E.; Mansur, L.K. Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging ;e- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 
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This is an account of the investigations made at Oak Ridge 
National Laboratory (ORNL) into reasons for the accelerated em- 
brittlement of surveillance specimens of ferritic steels irradiated at 
50°C at the High Flux Isotope Reactor (HFIR) pressure vessel. 
The major suspects for the precocious embrittlement were a highly 
thermalized neutron spectrum, a low displacement rate, and the 
impurities boron and copper. None of these were found guilty. A 
dosimetry measurement shows that the spectrum at a major 
surveillance site is not thermalized. A new model of matrix 
hardening due to point defect clusters indicates little effect of dis- 
placement rate at low irradiation temperature. Boron levels are 
measured at 1 wt ppm or less, which is inadequate for embrittle- 
ment. Copper at 0.3 wt % and nickel at 0.7 wt % are shown to 
promote radiation strengthening in iron binary alloys irradiated at 
50 to 60°C, but no dependence on copper and nickel was found in 
steels with 0.05 to 0.22% Cu and 0 07 to 3.3% Ni. It is argued that 
copper impurity is not responsible for the accelerated embrittlement 
of the HFIR surveillance specimens. The dosimetry experiment has 
revealed the possibility that the fast fluence for the surveillance 
specimens may be underestimated because the stainless steel 
monitors in the surveillance packages do not record an unexpected 
component of neutrons in the spectrum at energies just below their 
measurement thresholds of 2 to 3 MeV. 


35988 (ORNL/TM-11611) A system analysis computer 
model for the High Fiux Isotope Reactor (HFIRSYS Version 1). 
Sozer, M.C. Oak Ridge National Lab., TN (United States). Apr 
1992. 128p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93018902. Source: OSTI; NTIS; GPO Dep. 

A system transient analysis computer model (HFIRSYS) has 
been developed for analysis of small break loss of coolant acci- 
dents (LOCA) and operational transients. The computer model is 
based on the Advanced Continuous Simulation Language (ACSL) 
that produces the FORTRAN code automatically and that provides 
integration routines such as the Gear's stiff algorithm as well as 
enabling users with numerous practical tools for generating Eigen 
values, and providing debug outputs and graphics capabilities, etc. 
The HFIRSYS computer code is structured in the form of the Mod- 
ular Modeling System (MMS) code. Component modules from 
MMS and in-house developed modules were both used to config- 
ure HFIRSYS. A description of the High Flux Isotope Reactor, 
theoretical bases for the modeled components of the system, and 
the verification and validation efforts are reported. The computer 
model performs satisfactorily including cases in which effects of 
structural elasticity on the system pressure is significant; however, 
its capabilities are limited to single phase flow. Because of the 
modular structure, the new component models from the Modular 
Modeling System can easily be added to HFIRSYS for analyzing 
their effects on system’s behavior. The computer model is a versa- 
tile tool for studying various system transients. The intent of this 
report is not to be a users manual, but to provide theoretical bases 
and basic information about the computer model and the reactor. 


35989 (UCRL-CR-115108) Computed tomography of INEL 
New Production Reactor target compacts. Roberson, G-P. 
(Lawrence Livermore National Lab., CA (United States)); Martz, 
H.E.; Rikard, D.R.; Hester, L.O.; Roney, T.J. Lawrence Livermore 
National Lab., CA (United States); Idaho National Engineering 
Lab., Idaho Falls, ID (United States). Aug 1993. 38p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ;AC07-761D01570. Order Number DE93040491. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Gamma-ray computed tomography (CT) is a potentially powerful 
nondestructive method for assessing New Production Reactor 
(NPR) target compacts and assemblies at Idaho National Engineer- 
ing Laboratory. These target compacts are made up of numerous 
compressed target particles. Each target particle consists of a 
Lithium Aluminate core with several coating layers of carbon based 
materials. Several proof-of-principle experiments were performed 
by the CT Group at Lawrence Livermore National Laboratory 
(LLNL) to obtain data that can be used to determine the feasibility 
and general operating parameters of a CT instrument for this appli- 
cation. We inspected a target compact supplied by Idaho National 
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Engineering Laboratory (ML) to assess the ability of CT to mea- 
sure and distinguish changes in attenuation (a function of volume 
density p and the atomic number Z) of the compressed New Pro- 
duction Reactor (NPR) target particles and to identify voids and 
inclusions. The results indicate that CT can provide meaningful in- 
formation about interior details of the target compact including 
voids and inclusions. This feasibility study demonstrates the quali- 
tative and quantitative possibilities obtained from the linear detector 
array and nuclear-spectroscopy-based CT scanners used. 


35990 (WSRC-MS-—92-396) An analysis of pressure driven 
cross-flow through a long slot connecting two parallel chan- 
nels. Shadday, M.A. Jr. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1992]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-930830-—29: National conference and exposition on heat 
transfer, Atlanta, GA (United States), 8-11 Aug 1993). Order Num- 
ber DE93040181. Source: OSTI; NTIS; GPO Dep. 

Cross-flow between two parallel channels that were connected 
by a long narrow slot has been measured. The data was presented 
primarily in terms of transverse resistance coefficients. This data 
has been analyzed with momentum balances applied to both the 
axial and transverse components of the slot flow. The importance 
of wall friction to the slot flow and the necessity of calculating the 
axial component of the slot flow is demonstrated. 
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Refer also to citation(s) 35339, 35340, 35341, 35676, 35677, 
35678, 35679, 35680, 35681, 35682, 35683, 35684, 35685, 35686, 
35687, 35688, 35689, 35690, 35691, 35706, 35708, 35710, 35793, 
35794, 35795, 35796, 35797, 35804, 35823, 35827, 35835, 35838, 
35847, 35877, 35886, 35891, 35902, 35909, 35916, 35917, 35919, 
35926, 35927, 35928, 35929, 35930, 35931, 35932, 36578, 37398, 
37976 


35991 (ANL/RA/CP-77458) Scram reliability under seismic 
conditions at the Experimental Breeder Reactor Il. Roglans, J.; 
Wang, C.Y.; Hill, D.J. Argonne National Lab., IL (United States). 
[1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930803-27: 12. 
biennial conference for the International Association for Structural 
Mechanics in Reactor Technology (SMIRT 12), Stuttgart (Ger- 
many), 16-26 Aug 1993). Order Number DE93019570. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A Probabilistic Risk Assessment of the Experimental Breeder 
Reactor Il has recently been completed. Seismic events are among 
the external initiating events included in the assessment. As part of 
the seismic PRA a detailed study has been performed of the ability 
to shutdown the reactor under seismic conditions. A comprehen- 
sive finite element model of the EBR-II control rod drive system 
has been used to analyze the control rod system response when 
subjected to input seismic accelerators. The results indicate the 
control rod drive system has a high seismic capacity. The esti- 
mated seismic fragility for the overall reactor shutdown system is 
dominated by the primary tank failure. 


35992 (ANL/RE/CP-78652) Hydrodynamic effect in a tank 
containing two liquids. Tang, Y. Argonne National Lab., IL 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930803—17: 12. biennial conference for the International 
Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE93018991. Source: OSTI; NTIS; GPO Dep. 

Liquid Metal Reactor (LMR) research based on the Integral Fast 
Reactor (IFR) concept is currently underway at Argonne National 
Laboratory (ANL). One of the key features in the IFR concept is 
the closed fissile self-sufficient fuel cycle using pyrometallurgical 
processing and injection-casting to refabricate recycled fuels (Bur- 
ris et al. 1987). The pyrometallurgical process is carried out 
primarily in a tank called the electrorefiner which contains two liq- 
uids with different mass densities. This tank should be properly 
designed to survive the earthquake to which it may be subjected; 
therefore, it is important to understand the hydrodynamic seduced 
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in the tank during the seismic event in order to compute the 
corresponding stresses accurately. This paper deals with the hy- 
drodynamic response of the electrorefiner to a given design 
earthquake. Both analytical and numerical (FEM) methods are em- 
ployed in the analysis. The tank is assumed to be rigid, and the 
response is considered to be linear. 


35993 (ANL/RE/CP-—78654) Structural failure analysis of re- 
actor vessels due to molten core debris. Pfeiffer, P.A. Argonne 
National Lab., IL (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930803—-15: 12. biennial conference for the 
International Association for Structural Mechanics in Reactor Tech- 
nology (SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order 
Number DE93019002. Source: OSTI; NTIS; INIS; GPO Dep. 

Maintaining structural integrity of the reactor vessel during a pos- 
tulated core melt accident is an important safety consideration in 
the design of the vessel. This paper addresses the failure predic- 
tions of the vessel due to thermal and pressure loadings from the 
molten core debris depositing on the lower head of the vessel. Dif- 
ferent loading combinations were considered based on a wet or 
dry cavity and pressurization of the vessel based on operating 
pressure or atmospheric (pipe break). The analyses considered 
both short term (minutes) and long term (days) failure modes. 
Short term failure modes include creep at elevated temperatures 
and plastic instabilities of the structure. Long term failure modes 
are caused by creep rupture that lead to plastic instability of the 
structure. The analyses predict the reactor vessel will remain intact 
after the core melt has deposited on the lower vessel head. 


35994 (ANL/RE/CP-78821) Hydrodynamic response of vis- 
cous fluids under seismic excitation. Ma, D.C. Argonne National 
Lab., IL (United States). [1993]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930803—21: 12. biennial conference for the International 
Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE93019538. Source: OSTI; NTIS; INIS; GPO Dep. 
Hydrodynamic response of liquid-tank systems, such as reactor 
vessels, spent-fuel pools and liquid storage tanks have been stud- 
ied extensively in the last decade (Chang et al. 1988; Ma et al. 
1991). However, most of the studies are conducted with the as- 
sumption of an inviscid fluid. In recent years, the hydrodynamic 
response of viscous fluids has received increasing attention in high 
level waste storage tanks containing viscous waste material. This 
paper presents a numerical study on the hydrodynamic response 
of viscous fluids in a large 2-D fluid-tank system under seismic ex- 
citation. Hydrodynamic responses (i.e. sloshing wave height, fluid 
pressures, shear stress, etc.) are calculated for a fluid with various 
viscosities. Four fluid viscosities are considered. They are 1 cp, 
120 cp, 1,000 cp and 12,000 cp (1 cp = 1.45 x 10-7 Ib-sec/in®). 
Note that the liquid sodium of the Liquid-Metal Reactor (LMR) re- 
actor has a viscosity of 1.38 x 10-5 lb-sec/in? (about 95 cp) at an 
operational temperature of 900°F. Section 2 describes the 
pertinent features of the mathematical model. In Section 3, the fun- 
damental sloshing phenomena of viscous fluid are examined. 
Sloshing wave height and shear stress for fluid with different vis- 
cosities are compared. The conclusions are given in Section 4. 


35995 (ANL/RE/CP-78944) Frequency and temperature de- 
pendence of high damping elastomers. Kulak, R.F.; Hughes, 
T.H. Argonne National Lab., IL (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930803-—22: 12. biennial conference for 
the International Association for Structural Mechanics in Reactor 
Technology (SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). 
Order Number DE93019539. Source: OSTI; NTIS; INIS; GPO Dep. 

High damping steel-laminated elastomeric seismic isolation bear- 
ings are one of the preferred devices for isolating large buildings 
and structures. In the US, the current reference design for the Ad- 
vanced Liquid Metal Reactor (ALMR) uses laminated bearings for 
seismic isolation. These bearings are constructed from alternating 
layers of high damping rubber and steel plates. They are typically 
designed for shear strains between 50 and 100% and are ex- 
pected to sustain two to three times these levels for beyond design 





basis loading conditions. Elastomeric bearings are currently de- 
signed to provide a system frequency between 0.4 and 0.8 Hz and 
expected to operate between —20 and 40 degrees Centigrade. To 
assure proper performance of isolation bearings, it is necessary to 
characterize the elastomer’s response under expected variations of 
frequency and temperature. The dynamic response of the elas- 
tomer must be characterized within the frequency range that spans 
the bearing acceptance test frequency, which may be as low as 
0.005 Hz. and the design frequency. Similarly, the variation in me- 
chanical characteristics of the elastomer must be determined over 
the design temperature range, which is between —20 and 40 de- 
grees Centigrade. This paper reports on (1) the capabilities of a 
testing facility at ANL for testing candidate elastomers, (2) the vari- 
ation with frequency and temperature of the stiffness and damping 
of one candidate elastomer, and (3) the effect of these variations 
on bearing acceptance testing criteria and on the choice of bearing 
design values for stiffness and damping. 


35996 (ANL/RE/CP-—78969) Development of the in-structure 
response spectra of the VVER-440 Model 230 Kozloduy Plant. 
Kostov, M.K. (Bulgarian Academy of Sciences, Sofia (BG). Central 
Lab. for Seismic Mechanics and Earthquake Engineering); Ma, 
D.C.; Prato, C.A.; Stevenson, J.D. Argonne National Lab., IL 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930803-—23: 12. biennial conference for the International 
Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE93019540. Source: OSTI; NTIS; INIS; GPO Dep. 

The Kozloduy NPP is located in the North-West part of Bulgaria 
on the Danube river. The plant consists of four units of 440 MW 
and two units of 1,000 MW. In the last 15 years there have been 
three strong, intermediate depth earthquakes in the Vrancea seis- 
mic zone (1977, 1986, 1990) which have affected the NPP site. 
The Vrancea zone is located approximately 300 km northeast of 
the plant. it is known for the generation of strong, long-period seis- 
mic motions. In 1990 an intensive work program for qualification of 
the plant according to the international standards (IAEA 1991; 
IAEA 1992) was initiated. The work started by a project for site 
confirmation. As a result, new design seismic characteristics were 
obtained. A Review Level Earthquake is defined by a maximum ac- 
celeration of 0.2 g; a response spectrum is shown. The generation 
of the in-structure response spectra for units 1 and 2 VVER-440 
Mode! 230 is presented in this paper. The coauthors belong to an 
IAEA Advisory Team assisting the seismic upgrading project of the 
Kozloduy plant. 


35987 (CEA-CONF—11498) HEVA program: Instrumentation 
program. Lhiaubet, G. (CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection de I’Environnement et des 
Installations); Boulaud, D.; Leveque, J.P. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations. 1992. 54p. (In French). 
(CONF-9203280—: Technical Committee Meeting on Behaviour of 
Core Materials and Fission Product Release in Accident Conditions 
in LWR, Cadarache (France), 16-20 Mar 1992). Order Number 
DE94603458. Source: OSTI; NTIS (US Sales Only); INIS. 

The HEVA program is relative at the characterization of the 
source term of fission products release during a severe accident. 
The tests were conducted during the years 1983 to 1989 and were 
prolongated by the VERCORS program in execution. 


35998 


(CONF-9306234—-2) Experiment HFR-B1: A prelimi- 
nary analysis of the water-vapor injection experiments in 
capsule 3. Myers, B.F. Oak Ridge National Lab., TN (United 


States). [1993]. 23p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional Atomic Energy Agency (IAEA) coordinated research program 
(CRP2): Vienna (Austria); 23-25 Jun 1993. Order Number 
DE93018723. Source: OSTI; NTIS; INIS; GPO Dep. 

A preliminary analysis of the response of uranium oxycarbide 
(UCO) fuel to water vapor addition in capsule 3 of experiment 
HFR-B1 (HFR-B1/3) has been conducted. The analysis provides 
an early indication of the behavior of fission gas release under a 
wider range of water-vapor pressures and of temperatures than 
heretofore studied. A preliminary analysis of selected aspects of 
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the water-vapor injection tests in capsule 3 of experiment HFR-B1 
is presented. The release of fission gas stored in bubbles and the 
diffusive release of fission-gas atoms are distinguished. The 
dependence of the release of stored fission gas (Kr) on water- 
vapor pressure, P(H2O), and temperature were established taking 
into account the contributing mechanisms of gaseous release, the 
effect of graphite hydrolysis, and the requirement of consistency 
with experiment HRB-17 in which similar water-vapor injection tests 
were conducted. The dependence on P(H2O) becomes weaker as 
temperatures increase above 770°C; the activation energy for re- 
lease of stored-fission gas is 393 kJ/mol. Isorelease curves for the 
pressure-temperature plane were deduced from a derived func- 
tional relation. The stored-fission gas releases as a function of 
P(H2O0) at a common temperature for experiments HFR-B1 and 
HRB-17 differ by a factor of 4; this discrepancy could be attributed 
to the differences in fission-rate density and neutron flux between 
the two experiments. Diffusive release of fission gas occurred 
during and after the release of stored gas. The ratio of diffusive re- 
lease during water-vapor injection to that prior to injection varied in 
contrast to the results from HRB-17. The variation was attributed to 
the practice of injecting water vapor into HFR-B1 before sintering 
of the fuel, hydrolyzed in the previous test, was completed. The 
derived activation energy for diffusive release is 23.6 kJ/mol. 


35999 (HW-11125) Report of measurement of radiation 
through Hanford Shield Production Test No. 105-213-P. Whip- 
ple, G.H. Jr. Hanford Works, Richiand, WA (United States). 29 Sep 
1948. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-76RL01830. Order Number 
DE93041094. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The intensities of radiations transmitted though a Hanford Pile 
Shield have been measured with the results discussed in this re- 
port. 


36000 (IAEA-TECDOC—706) Behaviour of core materials 
and fission product release in accident conditions in LWRs: 
Proceedings of a technical committee meeting held in Aix-en- 
Provence, France, 16-19 March 1992. International Atomic 
Energy Agency, Vienna (Austria). Jun 1993. 259p. (CONF- 
9203274—: Technical committee meeting on behaviour of core 
materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

The meeting was convened to review the progress and to iden- 
tify areas of concern, particularly the consequences of taking fuel 
to higher burnup, where further work would be valuable. Forty par- 
ticipants representing 14 countries attended the meeting. 
Twenty-four papers were presented and discussed during four 
technical sessions. Working Groups composed of the session 
chairmen and authors of papers prepared summaries of each ses- 
sion including conclusions and recommendations for future work. 
Refs, figs, tabs and plates. 


36001 (IAEA-TECDOC-706, pp. 28-34) Effects of high 
power transients on the operational status of LWR fuel - Ex- 
perimental investigations at Studsvik. Mogard, H. (Studsvik 
Nuclear, Nykoeping (Sweden)); Djurle, S.; Grounes, M.; Lysell, G. 
International Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9203274—-: Technical committee meeting on behaviour of 
core materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

Some of the internationally sponsored experimental investiga- 
tions performed by Studsvik Nuclear in connection with LWR fault 
transients are reviewed. Such transients might cause PCI (pellet- 
clad interaction) fuel clad damage or failure. in particular the 
TRANS-RAMP |, TRANS-RAMP II and TRANS-RAMP IV Projects 
are described. Some results from in-house R and D efforts to ef- 
fectively improve the PCI failure resistance under power transient 
conditions by the introduction of rifled cladding are also reviewed. 
(author). 13 refs, 4 figs. 
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36002 (IAEA-TECDOC—706, pp. 177-188) The architect engi- 
neer concerns about hydrogen and fission product releases 
and behaviour inside the containment - The Belgian approach. 
Centner, B. (Belgatom SA, Brussels (Belgium)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1993. (CONF- 
9203274—: Technical committee meeting on behaviour of core 
materials and fission product release in accident conditions in 
LWRs, Aix-en-Provence (France), 16-19 Mar 1992). In Behaviour 
of core materials and fission product release in accident conditions 
in LWRs: Proceedings of a technical committee meeting held in 
Aix-en-Provence, France, 16-19 March 1992. 259p. Order Number 
DE94601237. Source: OSTI; NTIS (US Sales Only); INIS. 

After a beyond design basis accident, prime objective of the 
operable engineered safety systems is to maintain containment in- 
tegrity, i.e. to limit escape of radioactive materials to a rate < to 
that fixed for design basis accident (LOCA). If we except the direct 
containment heating scenario, i.e. a scenario affected by a very 
low probability and against which little can be done, hydrogen 
appears to be the first threat that can endanger the containment in- 
tegrity. Different hydrogen release patterns were identified in frame 
of the PRA conducted for Doel 3 (900 MW PWR Beligian reference 
unit). Analysis of these patterns together with consideration for re- 
sults of safety studies in other countries (ex: Germany) enable to 
size a hydrogen catalytic recombiner system able to cope with the 
most credible severe accidents scenarios. In a later phase, the ac- 
cumulation of steam and non condensable gases may require 
containment venting, should the pressure exceed the LOCA peak 
pressure. The venting system has to be sized so that the release 
of radiologically significative isotopes (iodine, caesium, strontium, 
actinides) integrated over the venting duration does not exceed the 
corresponding integrated releases due to the normal containment 
leak. The sizing of the venting system, i.e. namely, the definition of 
the decontamination factors, requires the definition of a source 
term taking into account: the containment atmosphere activity by 
the time of the release, this activity depending on the behaviour of 
the fission products during the time elapsed between the accident 
occurrence and the venting initiation (aerosols deposition and coa- 


lescence, organic compounds generation etc.); the total mass of 
active and inactive aerosols; the aerosols activity size spectrum. 
This paper describes the Belgian approach concerning the here 
above-mentioned items and based on the so far available scientific 
data and calculations. (author). 2 refs, 13 figs. 


36003 (IAEA-TECDOC—716, pp. 143-155) Decommissioning 
of nuclear installations in the Russian Federation and newly 
independent states of the former USSR. Kremnev, V.A. (DE- 
COM Engineering Ltd., Moscow (Russian Federation)); Gavrilov, 
S.D. International Atomic Energy Agency, Vienna (Austria). Aug 
1993. In Decontamination and decommissioning of nuclear facili- 
ties: Results of a co-ordinated research programme, phase 2: 
1989-1993. 205p. Order Number DE94603246. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The results of NPP decommissioning in 1989 - 1992 have been 
summed up. Particular emphasis is laid on pre-decommissioning 
stage, the stage of all finally shutdown NPP units in CIS. Special 
attention is given to feasibility of WWER units, recycling of NPP 
metals and working out specifications for residual activity concen- 
tration content in NPP materials, thus making their unrestricted use 
possible, to the approaches to designing of bioshielding for the next 
generation NPP and to the choice of their structural materials. Fun- 
damental and applied research conducted in the CIS over the last 
four years is reviewed and it is stressed that fundamental research 
can change the approach to the solution of the problem for different 
nuclear plants types. The recommendations based on the results of 
the investigations are given and the general directions for research 
and practical work including those conducted jointly with interna- 
tional community are outlined. (author). 27 refs, 1 fig., 3 tabs. 


36004 (IAEA-TECDOC-716, pp. 169-183) Removal, trans- 
port and disposal of reactor pressure vessels in one piece 
from Swedish nuclear power plants - the SKB study. Petters- 
son, S. (Swedish Nuclear Fuel and Waste Management Co., 
Stockholm (Sweden)); Stenberg, T.A. International Atomic Energy 
Agency, Vienna (Austria). Aug 1993. In Decontamination and 
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decommissioning of nuclear facilities: Results of a co-ordinated re- 
search programme, phase 2: 1989-1993. 205p. Order Number 
DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

The "RPV (Reactor Pressure Vessel) - One piece study” which is 
part of the IAEA decontamination and decommissioning pro- 
gramme evaluates the technical possibilities and the costs for 
dismantling, transportation and disposal of the Swedish reactor 
pressure vessels in one piece. The study concludes that it is tech- 
nically possible to take care of the RPV’s as whole units. Because 
of the high amount of induced activity in the reactor internals these 
are to be handled and disposed separately. The PWRs and the 
older BWRs with external main circulation pumps are somewhat 
more difficult with respect to dismantling works than the late gener- 
ation BWRs with internal pumps. However the “One-piece” 
methodology proves to be very cost-effective compared to cutting 
of reactor pressure vessels in small pieces. 9 refs, 7 figs, 4 tabs. 


36005 (INIS-JP-011) Present status of nuclear safety re- 
search in JAERI, 1992. Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment. Oct 1992. 
97p. (In Japanese). Order Number DE94707733. Source: OSTI; 
NTIS; INIS. 

Japan Atomic Energy Research Institute has carried out the re- 
search on the safety required for ensuring the safety accompanying 
the development and utilization of atomic energy. The objects of the 
safety research are nuclear power stations, nuclear fuel facilities, 
the treatment and disposal of radioactive wastes and environmen- 
tal radiation and radioactivity. The contents of the research are 
based on the annual plan of the safety research, in which the sub- 
jects to be carried out as the state are decided. The international 
cooperation in the safety research has been promoted positively. 
The safety research system in JAERI is composed of generaliza- 
tion section and execution section. In this report, the main results 
of the safety research which was carried out in fiscal year 1991 are 
recorded. The research on the safety of nuclear fuel, the research 
on the reliability of nuclear reactor machinery, equipment and 
structures, the research on the loss of coolant accident in reactors, 
the research on the behavior of reactors in severe accidents, the 
analytical research on reactor safety, the research on the safety in 
nuclear fuel facilities, the research on the treatment and disposal of 
radioactive wastes and the research on the evaluation and analysis 
of environmental radiation and radioactivity are reported. (K.I.). 


36006 (INIS-mf-13594) Severe accident modeling. Porac- 
chia, A. Jan 1992. 50p. (CONF-9201161-—: Training course on 
management and analysis of severe accidents, Budapest (Hun- 
gary), 13-24 Jan 1992). Order Number DE94601218. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The document presents the transparencies for the survey of 
source term codes and French code, for severe accident analysis. 


36007 (INIS-mf-13631) The Chernobyl case: its repercus- 
sions on the International System on Civil Liability for Nuclear 
Damages. Gonzalez Guadarrama, J.L. Universidad Nacional Au- 
tonoma de Mexico, Mexico City (Mexico). Facultad de Derecho. 
1992. 112p. (in Spanish). Order Number DE94602502. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With the discovery of the Nuclear Energy the world has been 
development her life the present investigation is based in the acci- 
dent of the one of the most important Nuclear Power Plant in the 
world, situated in the Union of Socialist Sovietic Republics. The 
Nuclear Power Plant of Chernobyl. Us found in the investigation 
what not exist one legislation agree with the needs of development 
of the actual world in matter of the liability civil in case of the nu- 
clear accidents. Found only the Convention of the Vienna. the 
Convention of the Brussels the which only cover the transportation 
the Nuclear substances in ships and others transportation medios. 
The complementary a the convention of the Paris and actually The 
Communication in case of the nuclear accidents and radiological 
accidents. In the present work think what the Community Interna- 
tional haven the needs of created one legislation with character 
international what can help a the many countries what have Nu- 
clear Power Plants, on all for protection of the her habitants. The 
International Atomic Energy Agency together with the International 





Justice Court and the United Nations Organization (U.N.O.) apli- 
cated the law in matter of the nuclear accidents derivates of the 
liability responsibility in the use of the Nuclear Plants for elabora- 
tion the Electrical Energy or for Investigation in matter the nuclear 
energy both with identical responsibility civil in case the nuclear ac- 
cident. (Author). 


36008 (INIS-XN-448) 545. Order of the Federal Finance 
Minister requiring the establishment of a financial reserve for 
damage and accident insurance (Financial reserve Order). Aus- 
tria. 22 Oct 1991. 4p. (In German). Order Number DE94602503. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in Bundesgesetzblatt fur die Republik Osterreich. 

This Order was issued by the Federal Finance Minister. It re- 
quires the establishment of a financial reserve for damage and 
accident insurance, including nuclear liability insurance. The Order 
also sets out the formulae according to which the amount of that 
reserve is to be calculated. (NEA). 


36009 (NUREG—1272-Vol.7-No.1) Office for Analysis and 
Evaluation of Operational Data 1992 annual report: Power re- 
actors: Volume 7, No. 1. Nuclear Regulatory Commission, 
Washington, DC (United States). Office for Analysis and Evaluation 
of Operational Data. Jul 1993. 223p. Sponsored by Nuclear Regu- 
latory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

The annual report of the US Nuclear Regulatory Commission’s 
Office for Analysis and Evaluation of Operational Data (AEOD) is 
devoted to the activities performed during 1992. The report is pub- 
lished in two separate parts. NUREG-1272, Vol. 7, No. 1, covers 
power reactors and presents an overview of the operating experi- 
ence of the nuclear power industry from the NRC perspective, 
including comments about the trends of some key performance, 
measures. The report also includes the principal findings and 
issues identified in AEOD studies over the past year, and summa- 
rizes information from such sources as licensee event report% 
diagnostic evaluations, and reports to the NRC’s Operations Cen- 
ter. The reports contain a discussion of the Incident Investigation 
Team program and summarize the Incident Investigation Team and 
Augmented Inspection Team reports for that group of licensees. 
NUREG-1272, Vol. 7, No. 2, covers nonreactors and presents a re- 
view of the events and concerns during 1992 associated with the 
use of licensed material in nonreactor applications, such as per- 
sonnel overexposures and medical misadministrations. Each 
volume contains a list of the AEOD reports issued for 1984-1992. 


36010 (NUREG/CP-0126-Vol.3, pp. 299-302) Current earth- 
quake engineering practice for Japanese nuclear power 
plants. Hofmayer, C.H. (Brookhaven National Laboratory, Upton, 
Long Island, NY (US)); Park, Y.J.; Costello, J.F. Nuclear Regula- 
tory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research; Brookhaven National Lab., Upton, 
NY (United States). Mar 1993. (CONF-921007—Vol.3: 20. water re- 
actor safety information meeting, Bethesda, MD (United States), 
21-23 Oct 1992). In Proceedings of the US Nuclear Regulatory 
Commission twentieth water reactor safety information meeting: 
Volume 3, Aging research developments, Primary system integrity, 
Structural and seismic engineering, Earth sciences, Probabilistic 
risk assessment topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

This paper provides a brief overview of seismic research being 
conducted in Japan and describes USNRC efforts to understand 
Japanese seismic practice. Current earthquake engineering prac- 
tice for Japanese nuclear power plants is described in JEAG 
4601-1987, “Technical Guidelines for Aseismic Design of Nuclear 
Power Plants.” The USNRC has sponsored BNL to translate this 
document into English. Efforts are underway to study and under- 
stand JEAG 4601-1987 and make the translation more readily 
available in the United States. 


36011 (NUREG/CP-0126-Vol.3, pp. 385-408) Determining 
the controlling earthquake from probabilistic hazards for the 
proposed Appendix B. Bernreuter, D.L. (Lawrence Livermore Na- 
tional Laboratory, CA (US)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. (CONF-921007—Vol.3: 20. water reactor safety information 
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meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

The new proposed Appendix A (and B) to 10CFR100 requires 
that both probabilistic and deterministic evaluations be made. The 
details of how to perform these evaluations are outlined in the draft 
Regulatory Guide DG-1015 to be sent out. In DG-1015, one ele- 
ment of the probabilistic evaluation recommends determining the 
controlling earthquake from the probabilistic seismic hazard analy- 
sis (CE-PA). In this paper, the concept of the CE-PA is discussed 
along with the approach that is suggested to determine the CE-PA. 
This paper reviews the basis for the various key choices that must 
be made. We also apply the approach to eight sites using the 
LLNL seismic hazard methodology developed for NRC. 


36012 (NUREG/CP-0126-Vol.3, pp. 437-471) Regional prop- 
agation characteristics and source parameters of earthquakes 
in Northeastern North America. Boatwright, J. (Geological Sur- 
vey, Menlo Park, CA (US)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (United States). Mar 
1993. (CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OST]; NTIS; INIS; GPO. 

The vertical components of the S-wave trains recorded on the 
Eastern Canadian Teleseismic Network from 1980 through 1990 
have been spectrally analyzed for source, site, and propagation 
characteristics. The data set comprises some 1033 recordings of 
97 earthquakes whose magnitudes range from M x 3 to 6. The 
epicentral distances range from 15 to 1000 km, with most of the 
data set recorded at distances from 200 to 800 km. The recorded 
S-wave trains contain the phases S, SnS, Sp, and Lg, and are 
sampled using windows which increase with distance, and the ac- 
celeration spectra were analyzed from 1.0 to 10 Hz. To separate 
the source, site, and propagation characteristics, an inversion for 
the earthquake corner frequencies, low-frequency levels, and aver- 
age attenuation parameters is alternated with a regression of 
residuals onto the set of stations and a grid of 14 distances ranging 
from 25 to 1000 km. The iteration between these two parts of the 
inversion converges in about 60 steps. The average attenuation 
parameters obtained from the inversion were Q = 1997 +/- 10 and 
= 0.998 +/- 0.003. The most pronounced variation from this aver- 
age attenuation is a marked deamplification of more than a factor 
of 2 at 63 km and 2 Hz, which shallows with increasing frequency 
and increasing distance out to 200 km. The site-response spectra 
obtained for the ECTN stations are generally flat. The source spec- 
tral shape assumed in this inversion provides an adequate spectral 
model for the smaller events (Mo < 3 x 102’ dyne-cm) in the data 
set, whose Brune stress drops range from 5 to 150 bars. For the 
five events in the data set with Mo > 102° dyne-cm, however, the 
source spectra obtained by regressing the residuals suggest that 
an w 2 spectrum is an inadequate model for the spectral shape. 


36013 (NUREG/CP-0126-Vol.3, pp. 561-566) Methods for 
assessing the reliability of passive systems. Darby, J.L.; 
Shaffer, C.J.; Camp, A.L. Payne, A.C. Jr. Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Brookhaven National Lab., Upton, NY 
(United States). Mar 1993. DOE Contract AC04-76DP00789. 
(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

It has long been recognized that passive systems tend to oper- 
ate more reliably than active systems. Safety systems in current 
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generation reactors rely heavily on active components, such as 
pumps and valves, which in turn depend on the availability of 
power or compressed gas to successfully operate. Such active sys- 
tems are susceptible to a wide variety of possible failure modes. 
Designers of current generation plants have compensated for these 
potential vulnerabilities by providing substantial redundancy and di- 
versity in the safety systems. This necessary redundancy results in 
costly and complex plant designs. Advanced reactor designs, such 
as the Westinghouse AP600, rely heavily on passive and semipas- 
sive systems to provide safety functions, such as emergency 
coolant injection and decay heat rem oval. The designs are not 
100% passive, as a limited number of active components must 
change state before most of the systems can be brought into ser- 
vice. However, even these active components (primarily valves) 
are of simplified design and can function without external power 
sources. The individual safety systems in the AP600 design are 
expected to have a high reliability because they rely on basic phys- 
ical principles. However, there is much less redundancy in the 
safety systems than in current generation plants. Therefore, it 
cannot be concluded a priori that the combined safety system relia- 
bility is higher than in current plants. The objective of the Passive 
System Reliability Program at Sandia National Laboratories is to 
develop methods for evaluating passive system reliability and to 
compare the reliability of active and passive systems that perform 
similar functions. This paper describes the methods that are being 
developed to perform this comparison. 


36014 (NUREG/CP-0130-Vol.1, pp. 283-298) Direct post- 
accident sampling system for containment atmospheres 
(Di-PAS systems). Eckardt, B. (Siemens AG, Power Generation 
Group (KWU), Offenbach am Main (DE)). Nuclear Regulatory Com- 
mission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1—8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

In order to reduce the residual risk associated with hypothetical 
severe nuclear accidents, nuclear power plants in Germany have 
been backfitted amongst other things with supplementary systems 
such as containment venting systems. In conjunction with these 
measures the German Reactor Safety Commission (RSK) imposed 
the additional requirement that provisions be made for representa- 
tive post-accident sampling of the containment atmosphere for the 
purpose of obtaining information on the condition of the core and 
on potential hazards to the environment. To meet this requirement, 
enveloping conditions for relevant accident scenarios were defined, 
such as an enveloping aerosol with an aerodynamic diameter in 
the range of 0.1 to 10 um, widely varying iodine concentrations, 
and humidity, pressure and temperature conditions. In addition to 
these basic requirements it is also considered appropriate to pro- 
vided a possibility for measurement of the gas composition, e.g., 
CO, COz, Hz and Oz. An investigation of the existing options for 
piping system sampling with pipe lengths of up to 50 m based on 
this requirement revealed that, despite the use of special piping 
materials and heat tracing equipment, etc. considerably high pipe 
factors for iodine and aerosols as well as significant memory 
effects would have to be expected under the various accident con- 
ditions in question, including impurity effects. Consequently, new 
sampling systems based on sample transport via piping systems 
and sample collection outside the containment, as well as systems 
for direct post-accident sampling inside the containment were de- 
signed and the characteristics of the two approaches compared. 
Finally, in order to minimize cost and effort and to provide exclu- 
sively passive components inside the containment, an_ in-situ 
scrubber sampling unit was developed. 


36015 (NUREG/CP—0130-Vol.1, pp. 362-373) Revision of re- 
actor accident source terms and implications for nuclear air 
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cleaning requirements. Soffer, L. (Nuclear Regulatory Commis- 
sion, Washington, DC (US)). Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823-Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

Current NRC reactor accident source terms used for licensing 
are contained in Regulatory Guides 1.3 and 1.4 and specify that 
100% of the core inventory of noble gases and 25% of the iodine 
fission products are assumed to be instantaneously available for 
release from the containment. The chemical form of the iodine fis- 
sion products is also assumed to be predominantly elemental (I) 
iodine. These assumptions have strongly affected present nuclear 
air cleaning requirements by emphasizing rapid actuation of spray 
systems and filtration systems optimized to retain elemental iodine. 
Severe accident research results have confirmed that although the 
current source term is very substantial and has resulted in a very 
high level of plant capability, the present source term is no longer 
compatible with a realistic understanding of severe accidents. The 
NRC has issued a proposed revision of the reactor accident source 
terms as part of several regulatory activities to incorporate severe 
accident insights for future plants. A revision to 10 CFR 100 is also 
being proposed to specify site criteria directly and to eliminate 
source terms and doses for site evaluation. Reactor source terms 
will continue to be important in evaluating plant designs. Although 
intended primarily for future plants, existing and evolutionary power 
plants may voluntarily apply revised accident source term insights 
as well in licensing. The proposed revised accident source terms 
are presented in terms of fission product composition, magnitude, 
timing and iodine chemical form. Some implications for nuclear air 
cleaning requirements are discussed. 


36016 (NUREG/CP-0130-Vol.1, pp. 415-427) BETA experi- 
ments on aerosol release during melt-concrete interaction and 
filtering of the offgas. Dillmann, H.G. (Institut fuer Angewandte 
Thermo- und Fluiddynamik, Karlsruhe (DE)); Pasler, H.; Alsmeyer, 
H. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, Inc., Columbus, OH (United States). 
Jul 1993. (CONF-920823-Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

The BETA facility is a test rig for core melt accident experiments. 
This rig is described. Up to now, 7 melt-concrete interaction experi- 
ments have been carried out. Results of sampling and analysis are 
given for the aerosol size distribution and the chemical components 
of the simulating fission products added in the offgas line. The size 
distribution ranges from 0.1 to 1 um. High-volatile aerosols are 
found in the samplers. The erosion data in downward and radial di- 
rections are summed up. The initial melt used in the tests was 
produced by a thermite chemical reaction of 300 kg steel, 80 kg 
Zircaloy 4 and 50 kg oxides with AlsO3, SiO2 and CaO. The start- 
ing temperature is typically 2250 K. In induction heating the net 
power inputs may differ between 200 kW and 1000 kW. A metal 
fiber filter is installed in the offgas line as a protection against the 
environment. The data of the filter will be presented. The amount 
of collected aerosols is in the range of 1.5 to 3.7 kg/per experi- 
ment. A video clip will be presented showing the melt and the 
optically visible difference in the offgas withstand without filtering. 


36017 (NUREG/CP-0130-Vol.1, pp. 428-442) Activated char- 
coal beds for passive mitigation of the radioactivity release 





from severe accidents. Heat transport and dynamic noble-gas 
water-vapour coadsorption. Castellani, F. (Universita di Pisa 
(IT)); Curzio, G.; d’Errico, F.; Lanza, S.; Rossi, G.; Mori, A.; 
Sgalambro, G. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; Harvard 
Univ., Boston, MA (United States). Harvard Air Cleaning Lab.; US- 
DOE Assistant Secretary for Nuclear Energy, Washington, DC 
(United States). Office of Nuclear Safety; International Society of 
Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

A typical severe accident sequence involves the combined loss 
of large amounts of cooling water and radioactive fission products. 
A possible approach to the reduction of the radioactivity release is 
the design of activated charcoal beds capable of withstanding the 
maximum pressure and holding the gaseous products long enough 
to reduce their activity while effectively exchanging their decay 
heat. Two of the main problems arising are confronted here: the 
characterisation of a filter response to dynamic transients and the 
determination of its bulk thermal conductivity. 


36018 (NUREG/CP-0130-Vol.1, pp. 443-452) Design of a 
prefilter to improve radiation protection and filtering efficiency 
of the containment venting system. Kaercher, M.V. (Electricite 
de France, Lyon (FR)). Nuclear Regulatory Commission, Washing- 
ton, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

The sand bed filters installed on all French pressurised water 
reactors (PWR) were intended to retain the source term of radioac- 
tivity, inside the containment, 24 hours after the beginning of core 
meltdown but because of its size, the sand filter is outside the con- 
tainment and therefore after operation, the source term which may 
be inside the sand filter could provide very high radiation levels on 
the site. To cope with this a prefilter was designed that was to be 
located inside the containment and would retain the source term 
there. This paper describes the main results of the R&D programs 
implemented in 1991 and 1992 to develop the prefilter. It covers 
the following items: introduction; short presentation of the venting 
system; description of laboratory tests performed in various condi- 
tions of temperature and pressure with: hydroscopic aerosols 
(CsOH), non-hydroscopic aerosols (TiO2, SiOz, SZn), a mixture of 
both; assumptions on quantities and sizes of aerosols in two main 
accident scenarios (core melting and core concrete interaction), 
main results on filtering efficiency, pressure drop, capacity of 
retention and choice of accurate metallic media; basic design re- 
quirements for the prefilter; conclusion. 


36019 (NUREG/CP-—0130-Vol.1, pp. 453-463) Experimental 
study on aerosol removal effect by pool scrubbing. Kaneko, I. 
(Nuclear Engineering Lab., Kawasaki (JP)); Fukasawa, M.; Naito, 
M.; Miyata, K.; Matsumoto, M. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NAC Nuclear Air Cieaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 
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During BWR severe accidents, radioactive aerosols released 
from a degraded core are expected to be removed in a suppres- 
sion pool as a result of “scrubbing effect.” In order to understand 
the scrubbing effect, the authors carried out a scrubbing experi- 
ment with a scrubbing pool, which is a cylindrical pressure vessel, 
1 meter in diameter and 5 meters high. The aerosol removal effi- 
ciencies were systematically measured, varying eight parameters 
selected from a mechanistic scrubbing model. Bubble behavior in 
the pool water was also observed during the tests. By comparison 
of mechanistic scrubbing models and test results, the authors de- 
veloped a simplified model for aerosol removal effects by pool 
scrubbing. The simplified model predicts decontamination factors 
by scrubbing effect as a function of five parameters. Calculated de- 
contamination factors by the simplified model are consistent with 
measured DF within a deviation of the measurements. 


36020 (NUREG/CP-0130-Vol.1, pp. 464-482) “The PHEBUS 
FP integral source term experimental project, with emphasis 
on iodine selective filtering”. Zeyen, R. (Laboratorium fuer 
Aerosolphysik und Filtertechnik, Karlsruhe (DE)); Wilhelm, J.G.; Lu- 
cas, M. Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, inc., Columbus, OH (United States). 
Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 4883p. Source: OSTI; NTIS; 
INIS; GPO. 

The PHEBUS FP (Fission Product) Project is concerned with 
LWR severe fuel damage and fission product source term experi- 
mentation. Highly irradiated fuel pins are run in accidental 
conditions until significant UO2 melting occurs. Structural material 
and fission product aerosols and vapours are swept into a scaled- 
down primary circuit. A circuit leak is simulated and a reactor 
containment provided for long term FP behaviour study. The frac- 
tion and nature of real radioactive fission product mixtures that 
reach the containment, and their behaviour in the containment are 
critical to accident source term estimates and relevant to future fil- 
ter system designs. Considerable work is performed to measure 
the behaviour of the different airborne fission products including the 
identification of the iodine species. Special interest will be devoted 
to the possibility of the existence of airborne compounds for which 
the off-gas filter has not been designed today. lodine chemistry is 
studied and monitored in the containment using on-line measure- 
ments and filters as well as off-line sampling techniques. The 
selective retention of airborne iodine at elevated temperature and 
high pressure was preliminarily tested (at KfK Karlruhe) with differ- 
ent sorbents to prove the operational capabilities of iodine species 
samplers, used as an important means for the analysis of the con- 
tainment atmosphere. PHEBUS FP is a CEC-JRC and CEA-IPSN 
co-sponsored project operating in the existing Cadarache based 
PHEBUS experimental reactor, with the direct participation of 
Canada, Japan, Korea and the United States. 


36021 (NUREG/CP-0130-Vol.2, pp. 731a) Panel on pro- 
posed source term revisions and potential impact on future 
nuclear air cleaning requirements. Soffer, L. (Nuclear Regulatory 
Commission, Washington, DC (US)). Nuclear Regulatory Commis- 
sion, Washington, DC (United States). Office of Nuclear Regulatory 
Research; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

Included here are the introductory remarks for the panel on pro- 
posed source term revisions. Five perspectives are included in this 
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session, followed by a panel discussion. This panel addresses the 
NRC's proposed revised reactor accident source term and some 
implications for nuclear air cleaning requirements. Applications of 
this source term are discussed. The need for charcoal and elemen- 
tal iodine retention in filter applications where the pH is controlled 
is discussed briefly 


36022 (NUREG/CP-0130-Vol.2, pp. 830-847) Control room 
inleakage testing using tracer gases at Zion Generating sta- 
tion. Lagus, P.L. (Lagus Applied Technology, Inc., San Diego, CA 
(US)); Brown, J.H.; Dubois, L.J.; Fleming, K.M. Nuclear Regulatory 
Commission, Washington, DC (United States). Office of Nuclear 
Regulatory Research; Harvard Univ., Boston, MA (United States). 
Harvard Air Cleaning Lab.; USDOE Assistant Secretary for Nuclear 
Energy, Washington, DC (United States). Office of Nuclear Safety; 
International Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NAC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO. 

In order to assess the amount of air inleakage into the Control 
Room Envelope at Zion Generating Station (ZGS), a series of 
tracer gas tests using sulfur hexafluoride (SFg) were performed on 
the Control Room ventilation system (PV system) and the Com- 
puter Room/Miscellaneous Area ventilation system (OV system) 
during February, 1991. Two redundant trains, denoted A and B 
comprise the PV system. Inieakage was measured for each train. 
An OV supply duct passes through the Control Room Envelope. 
Leakage from this duct into the Control Room would constitute air 
leakage into the Control room Envelope and hence any potential 
leakage had to be quantified. Each test attempted to measure the 
contribution (if any) of a particular section of PV return duct or OV 
supply duct to the total air inleakage into the Control Room. This 
paper reviews the tracer gas tests. Described here are the control 
room inleakage testing, HVAC equipment room duct inleakage, 
purge plenum inleakage, OV duct leakage into the control room 
envelope, vestibule PV return inleakage, TSC duct inleakage, and 
cable spreading room inleakage. Conclusions from the testing are 
presented. 5 refs., 4 figs., 7 tabs. 


36023 (NUREG/CP-0130-Vol.2, pp. 863-874) Concepts for 
passive heat removal and filtration systems under core melt- 
down conditions. Wilhelm, J.G. (Kernforshungszentrum Karlsruhe 
GmbH (DD)); Neitzel, H.-J. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.2: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Session 9-16: Vol- 
ume 2. 527p. Source: OSTI; NTIS; INIS; GPO 

The objective of the new containment concept being developed 
by KfK is the complete passive enclosure of a power reactor after a 
core meltdown accident by means of a solid containment structure 
and passive removal of the decay heat. This is to be accomplished 
by cooling the containment walls with ambient air, with thermocon- 
vection as the driving force. The concept of the containment is 
described. Data are given of the heat removal and the require- 
ments for filtration of the exhaust air, which is contaminated due to 
the leak rate assumed for the inner containment. The concept for 
the filter system is described. Various solutions for reduction of the 
large volumetric flow to be filtered are discussed. 3 refs., 8 figs. 


36024 (NUREG/CR-5942) Severe accident source term 
characteristics for selected Peach Bottom sequences pre- 
dicted by the MELCOR Code. Carbajo, J.J. (Oak Ridge National 
Lab., TN (United States)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Div. of Safety Issue Resolution; Oak 
Ridge National Lab., TN (United States). Sep 1993. 324p. Spon- 
sored by Nuclear Regulatory Commission, Washington, DC (United 
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States). DOE Contract AC05-840R21400. 
Source: OSTI; NTIS; INIS; GPO. 

1 copy to Berta Perez (ESTSC). 

The purpose of this report is to compare in-containment source 
terms developed for NUREG-1159, which used the Source Term 
Code Package (STCP), with those generated by MELCOR to iden- 
tify significant differences. For this comparison, two short-term 
depressurized station blackout sequences (with a dry cavity and 
with a flooded cavity) and a Loss-of-Coolant Accident (LOCA) con- 
current with complete loss of the Emergency Core Cooling System 
(ECCS) were analyzed for the Peach Bottom Atomic Power Station 
(a BWR-4 with a Mark | containment). The results indicate that for 
the sequences analyzed, the two codes predict similar total in- 
containment release fractions for each of the element groups. 
However, the MELCOR/CORBH Package predicts significantly 
longer times for vessel failure and reduced energy of the released 
material for the station blackout sequences (when compared to the 
STCP results). MELCOR also calculated smaller releases into the 
environment than STCP for the station blackout sequences. 


36025 (NUREG/CR-6015) Structural Aging Program techni- 
cal progress for period, January 1, 1992—December 31, 1992. 
Naus, D.J. (Oak Ridge National Lab., TN (United States)); Oland, 
C.B. Nuclear Regulatory Commission, Washington, DC (United 
States). Div. of Engineering; Oak Ridge National Lab., TN (United 
States). Jul 1993. 153p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). DOE Contract ACOS5- 
840R21400. (ORNL/TM-12342). Source: OSTI; NTIS; INIS; GPO. 
The Structural Aging (SAG) Program is conducted for the Nuclear 
Regulatory Commission (NRC) by the Oak Ridge National Labora- 
tory (ORNL). The program has the overall objective of preparing an 
expandable handbook or report which will provide potential struc- 
tural safety issues and acceptance criteria for use by the NRC in 
nuclear power piant evaluations of continued service. Initial focus 
of the program is on concrete and concrete-related materials which 
comprise safety-related (Category |) structures in light-water reac- 
tor facilities. The SAG Program is organized into four tasks: Task 
S.1 — Program Management, Task S.2 — Materials Property Data 
Base, Task S.3 — Structural Component Assessment/Repair Tech- 
nology, and Task S.4 — Quantitative Methodology for Continued 
Service Determinations. In meeting the individual objectives of 
these tasks resources are drawn from ORNL with subcontract sup- 
port from universities and other research laboratories. This report 
provides an overview of principal developments in each of the four 
program tasks from January 1, 1992 to December 31, 1992. 
Planned activities under each of these tasks are also presented. 


36026 (NUREG/CR-—6056) A framework for the assessment 
of severe accident management strategies. Kastenberg, W.E. 
(ed.) (California Univ., Los Angeles, CA (United States). Dept. of 
Mechanical, Aerospace and Nuclear Engineering); Apostolakis, G.; 
Dhir, V.K. Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Systems Research; California Univ., Los 
Angeles, CA (United States). Dept. of Mechanical, Aerospace and 
Nuclear Engineering. Sep 1993. 388p. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Source: 
OSTI; NTIS; INIS; GPO. 

Severe accident management can be defined as the use of ex- 
isting and/or altemative resources, systems and actors to prevent 
or mitigate a core-melt accident. For each accident sequence and 
each combination of severe accident management strategies, there 
may be several options available to the operator, and each in- 
volves phenomenological and operational considerations regarding 
uncertainty. Operational uncertainties include operator, system and 
instrumentation behavior during an accident. A framework based 
on decision trees and influence diagrams has been developed 
which incorporates such criteria as feasibility, effectiveness, and 
adverse effects, for evaluating potential severe accident manage- 
ment strategies. The framework is also capable of propagating 
both data and model uncertainty. It is applied to several potential 
strategies including PWR cavity flooding, BWR drywell flooding, 
PWR depressurization and PWR feed and bleed 


36027 (NUREG/CR-6078) Analysis of crack initiation and 
growth in the high level vibration test at Tadotsu. Kassir, M.K. 
(Brookhaven National Lab., Upton, NY (United States)); Park, Y.J.; 


(ORNUTM-12229). 





Hofmayer, C.H.; Bandyopadhyay, K.K.; Shteyngart, S. Nuclear 
Regulatory Commission, Washington, DC (United States). Div. of 
Engineering; Brookhaven National Lab., Upton, NY (United States). 
Aug 1993. 78p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(BNL-NUREG-—52383). Source: OSTI; NTIS; INIS; GPO. 

The High Level Vibration Test data are used to assess the accu- 
racy and usefulness of current engineering methodologies for 
predicting crack initiation and growth in a cast stainless steel pipe 
elbow under complex, large amplitude loading. The data were ob- 
tained by testing at room temperature a large scale modified model 
of one loop of a PWR primary coolant system at the Tadotsu Engi- 
neering Laboratory in Japan. Fatigue crack initiation time is 
reasonably predicted by applying a modified local strain approach 
(Coffin-Mason-Goodman equation) in conjunction with Miner’s rule 
of cumulative damage. Three fracture mechanics methodologies 
are applied to investigate the crack growth behavior observed in 
the hot leg of the model. These are: the AK methodology (Paris 
law), AJ concepts and a recently developed limit load stress-range 
criterion. The report includes a discussion on the pros and cons of 
the analysis invoived in each of the methods, the role played by 
the key parameters influencing the formulation and a comparison 
of the results with the actual crack growth behavior observed in the 
vibration test program. Some conclusions and recommendations 
for improvement of the methodologies are also provided. 


36028 (PNL—8764) Hanford Radiological Protection Sup- 
port Services annual report for 1992. Lyon, M.; Bihi, D.E.; Fix, 
J.J.; Piper, R.K.; Froelich, T.J.; Lynch, T.P. Pacific Northwest Lab.., 
Richland, WA (United States). Jul 1993. 83p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93019581. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Various Hanford Site radiation protection services provided by 
the Pacific Northwest Laboratory for the US Department of Energy 
Richland Field Office and Hanford contractors are described in this 
annual report of calendar year 1992. These activities include 
internal dosimetry measurements and evaluations, in vivo mea- 
surements, external dosimetry measurements and evaluations, 
instrument calibration and evaluation, radiation source calibration, 
and radiological record keeping. For each of these activities, the 
routine program and any program changes or enhancements are 
described, as well as associated tasks, investigations, and studies. 
Program-related publications, presentations, and other staff profes- 
sional activities are also described. 


36029 (SAND-93-1872C) Integrated Fuel-Coolant Interac- 
tion code: Assessment of stand-alone version 6.0. Davis, F.J. 
Jr. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 3p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-931079—2: 20. water reactor safety information meeting, 
Bethesda, MD (United States), 20-23 Oct 1993). Order Number 
DE93019436. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication. REACTOR ACCIDENTS/fuel-coolant inter- 
actions; FUEL-COOLANT INTERACTIONS/i codes; CORIUM; 
WATER; FLUID FLOW; HEAT TRANSFER; HYDRAULICS; REAC- 
TOR SAFETY; COMPUTERIZED SIMULATION 


36030 (WHC-SP-0275-Rev.6) Technical Specifications for 
the Neutron Radiography Facility (TRIGA Mark 1 Reactor): Re- 
vision 6. Tomlinson, R.L.; Perfect, J.F. Westinghouse Hanford Co., 
Richland, WA (United States). Apr 1988. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
87RL10930. Order Number DE93019982. Source: OSTI; NTIS; 
GPO Dep. 

Formerly HEDL-TC—0275. 

These Technical Specifications state the limits under which the 
Neutron Radiography Facility, with its associated TRIGA Mark | 
Reactor, is operated by the Westinghouse Hanford Company for 
the US Department of Energy. These specifications cover opera- 
tion of the Facility for the purpose of examination of specimens 
(including contained fissile material) by neutron radiography, for the 
irradiation of specimens in the pneumatic transfer system and ap- 
proved in-core or in-pool irradiation facilities and operator training. 
The Final Safety Analysis Report (TC-344) and its supplements, 
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and these Technical Specifications are the basic safety documents 
of the Neutron Radiography Facility. 


36031 (WSRC-RP-91-041) Savannah River Site K-Reactor 
Probabilistic Safety Assessment. Brandyberry, M.D. (Westing- 
house Savannah River Co., Aiken, SC (United States)); Bailey, 
R.T.; Baker, W.H.; Kearnaghan, D.P.; O’Kula, K.R.; Wittman, R.S.; 
Woody, N.D.; Amos, C.N.; Weingardt, J.J. Westinghouse Savan- 
nah River Co., Aiken, SC (United States). Dec 1992. 413p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. Order Number DE93040087. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report gives the results of a Savannah River Site (SRS) K- 
Reactor Probabilistic Safety Assessment (PSA). Measures of 
adverse consequences to health and safety resulting from repre- 
sentations of severe accidents in SRS reactors are presented. In 
addition, the report gives a summary of the methods employed to 
represent these accidents and to assess the resultant conse- 
quences. The report is issued to provide useful information to the 
U. S. Department of Energy (DOE) on the risk of operation of SRS 
reactors, for insights into severe accident phenomena that con- 
tribute to this risk, and in support of improved bases for other DOE 
programs in Heavy Water Reactor safety. 


36032 (WSRC-TR-93-100-1) Savannah River Technology 
Center: Monthly report. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jan 1993. 20p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE94001170. Source: OSTI; NTIS; INIS; GPO Dep. 
This is a monthly progress report from the Savannah River Lab- 
oratory for the month of January 1993. It has sections with work in 
the areas of reactor safety, tritium processes and absorption, 
separations programs and wastes, environmental concerns and re- 
sponses, waste management practices, and general concerns. 
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2402 Power System Networks, Transmission and 
Distribution 


36033 (NEI-DK-—1245) Optimization of electric power net- 
work. Eksamensprojekt - IMSOR, 21/92. Gran, E.S. Technical 
Univ. of Denmark, Lyngby (Denmark). Inst. of Mathematical and 
Operations Research. 1992. 220p. (in Danish). Order Number 
DE93516647. Source: OSTI; NTIS. 

in economic dispatch of electrical power the essential problem is 
to minimize the total production cost in a network with several 
plants. This can be gained by regulating the production of the 
plants, partly according to their cost and according to produced ef- 
fect, and partly according to transmission loss when transmitting to 
the consumers. The cost-function and the transmission loss are 
non-linear. The solution strategy has been to use static optimiza- 
tion. The cost has been placed in the object function and the 
transmission loss is part of the established power equation which 
is placed in the restrictions. In order to find the solution to the 
problem the Langrangian relaxation is used. To solve the dual 
problem the gradient method and the Newton method have been 
used. These methods have been implemented in a C++ pro- 
gramme. This C++ programme is handled by an interface, and this 
interface is created as a Windows programme. The results have 
been good. The optimization method used has shown good results 
with only a few iterations. (au) (20 refs.) 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 37763 


2404 Health and Safety 
Refer also to citation(s) 37394 
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2405 Environmental Aspects 
Refer also to citation(s) 37316 


36034 (DOE/EA-0824) Curecanti-Blue Mesa-Salida 115-kV 
transmission lines access roads rehabilitation, maintenance, 
and construction project: Environmental Assessment. USDOE 
Western Area Power Administration, Salt Lake City, UT (United 
States). Salt Lake City Area Office. [1993]. 53p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93016644. Source: OSTI; NTIS; GPO Dep. 

Western Area Power Administration (Western) is a power mar- 
keting agency of the US Department of Energy, with jurisdiction in 
15 western states. The Salt Lake City Area (SLCA) of Western per- 
forms the agency's mission in parts of Colorado, New Mexico, 
Texas, Utah, Arizona, Wyoming, and Nevada. As part of its 
mission, Western owns, operates, and maintains a system of trans- 
mission lines for transmitting bulk electrical energy from points of 
generation to and between delivery points. Part of that system in 
southwestern Colorado includes the Blue Mesa-Curecanti and Blue 
Mesa-Salida 115-kV transmission lines. Western proposes to con- 
duct maintenance and improve its access roads for these two 
transmission lines. This paper discusses the impacts to the existing 
environment as well as the environmental consequences resulting 
from the maintenance and construction that is proposed. 


36035 (DOE/EIS-0162-Vol.2-Add.) Resource Programs: Fi- 
nal Environmental Impact Statement: Addendum to Volume 2, 
Appendices. USDOE Bonneville Power Administration, Portland, 
OR (United States). Feb 1993. 86p. Sponsored by USDOE, Wash- 
ington, DC (United States). (DOE/BP-2076). Order Number 
DE93017388. Source: OSTI; NTIS; GPO Dep 

Appendix G contains a verification and update of threatened and 
endangered species. Appendix H contains: Integrated system for 
the analysis of acquisitions (ISAAC) model runs; analysis of re- 
source additions assuming medium loads; and revised analysis of 
the emphasize renewable alternative. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 36035 


36036 (NEI-NO-—369) Stepwise data envelopment analysis 
(DEA); choosing variables for measuring technical efficiency 
in Norwegian electricity distribution. Kittelsen, S.A.C. Oslo Univ. 
(Norway). Sosialoekonomisk Inst. Apr 1993. 30p. Order Number 
DE94709759. Source: OSTI; NTIS; INIS. 

Electric power distribution is an activity that in principle delivers a 
separate product to each customer. A specification of products for 
a utility as a whole leads potentially to a large number of product 
aspects including topographic and climatic conditions, and the level 
of disaggregation of factors and products may give the production 
and cost functions a high dimensionality. Some aggregation is 
therefore necessary. Non-parametric methods like Data Envelop- 
ment Analysis (DEA) have the advantage that they may give 
meaningful results when parametric methods would not have 
enough degrees of freedom, but will have related problems if the 
variables are collinear or are irrelevant. Although aggregate effi- 
ciency measures will not be much affected, rates of transformation 
will be corrupted and observations with extreme values may be 
measured as efficient by default. Little work has been done so far 
on the statistical properties of the non-parametric efficiency mea- 
sure. This paper utilizes a suggestion by Rajiv Banker to measure 
the significance of the change in results when disaggregating or in- 
troducing an extra variable, and shows how one can let the data 
participate in deciding which variables should be included in the 
analysis. 32 refs., 7 figs., 4 tabs. 
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36037 (PNL-SA-21679) SMES benefit analysis using a 
product cost model for Puget Sound applications. Dagle, J.E. 
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Pacific Northwest Lab., Richland, WA (United States). Aug 1993. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. (CONF-9306238-1: IECEC 93: 28th 
intersociety energy conversion engineering conference, Atlanta, GA 
(United States), 8-13 Jun 1993). Order Number DE93018797. 
Source: OSTI; NTIS; GPO Dep. 

Superconducting magnetic energy storage (SMES) is an emerg- 
ing technology that is expected to provide a means of storing 
electrical energy for use during peak demand periods. Pacific 
Northwest Laboratory (PNL) has estimated benefits and costs 
associated with the use of SMES technology and has provided in- 
sight into the overall future potential of SMES in the service area of 
the Bonneville Power Administration (BPA) and on systems that 
connect and exchange power with BPA. 


2505 Flywheels 
Refer also to citation(s) 36284 


36038 (UCRL-JC—113905-Rev.1) Electromechanical battery 
research and development at the Lawrence Livermore National 
Laboratory: Revision 1. Post, R.F.; Baldwin, D.E.; Bender, D.A.; 
Fowler, T.K. Lawrence Livermore National Lab., CA (United 
States). 17 Jun 1993. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
9306204—2-Rev.1: Project energy ‘93, Kansas City, MO (United 
States), 21-23 Jun 1993). Order Number DE94000391. Source: 
OSTI; NTIS; GPO Dep. 

New materials and new design concepts are being incorporated 
in a new approach to an old idea - flywheel energy storage - to 
create an important alternative to the electrochemical storage bat- 
tery for use in electric vehicles or for stationary applications, such 
as computer back-up power or utility load-leveling. 


2506 Thermal 


36039 (BFR-D—12-92) Scaling and corrosion: Annex VI - 
Environmental and chemical aspects of thermal energy stor- 
age in aquifers. Andersson, Olof (VBB VIAK, Maimoe (Sweden)). 
Swedish Council for Building Research, Stockholm (Sweden). 
1992. 102p. Project BFR-870196-0. Order Number DE94702184. 
Source: OSTI; NTIS. 

This report summarizes all essential contributions in form of 
state-of-the-art informations and experimental works performed 
within the framework of the International Energy Agency Annex VI 
(IEA VI) project. The annex considers environmental, chemical and 
to some extent technical aspects of thermal energy storage in 
aquifers (ATES). The main objective is to carry out research and 
development of water treatment methods applicable on ATES sys- 
tems. Subtask E is concerned mainly with scaling and corrosion 
processes relevant to ATES applications and based on that criteria 
and guidelines in order to prevent scaling and corrosion problems. 
During the progress of the project well clogging processes have 
been added and become a third part of the subtask items. (au) (60 
refs., 22 figs., 7 tabs.) 


2509 Batteries 
Refer also to citation(s) 36281, 36282, 36283, 36468 


36040 (SAND—93-1754) Specific systems studies of battery 
energy storage for electric utilities. Akhil, A.A. (Sandia National 
Labs., Albuquerque, NM (United States)); Lachenmeyer, L.; Jab- 
bour, S.J.; Clark, H.K. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1993. 353p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93040649. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories, New Mexico, conducts the Utility 
Battery Storage Systems Program, which is sponsored by the US 
Department of Energy’s Office of Energy Management. As a part of 
this program, four utility-specific systems studies were conducted 
to identify potential battery energy storage applications within each 
utility network and estimate the related benefits. This report con- 
tains the results of these systems studies. 





2510 Economic, Industrial, and Business Aspects 


36041 (DTH-IMSOR-TR-1992-11) Optimal scheduling of co- 
production with a storage. Ravn, H.F.; Rygard, J.M. Technical 
Univ. of Denmark, Lyngby (Denmark). Inst. of Mathematical and 
Operations Research. Feb 1993. 21p. Order Number DE94709614. 
Source: OSTI; NTIS; INIS. 

We consider the problem of optimal scheduling of a system with 
combined heat and heat (CHP) units and a heat storege. The pur- 
pose of the heat storage is to permit a partial decoupling of the 
variations in the demand for heat and electrical power. We formu- 
late the problem of optimal scheduling as that of minimizing the 
total costs over the planning period. The heat demand from the 
district heating system and the "shadow prices” for the electrical 
power system are taken as externally given parameters. The re- 
sulting model is solved by dynamic programming. We describe 
implementation details and we give examples of result of the opti- 
mization. (au) (12 refs.) 


2520 Health and Safety 
Refer also to citation(s) 36282 


2530 Environmental Aspects 


Refer also to citation(s) 36282 
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36042 (CONF-9006234-, pp. 145-150) Information re- 
sources in state regulatory agencies-a California perspective. 
DiZio, S.M. (California Environmental Protection Agency, Sacra- 
mento (US)). Oak Ridge National Lab., TN (United States). [1990]. 
From Symposium on access and use of information resources in 
assessing health risks from chemical exposure; Oak Ridge, TN 
(United States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 2938p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

Various state regulatory agencies have expressed a need for 
networking with information gatherers/researchers to produce a 
concise compilation of primary information so that the basis for 
regulatory standards can be scientifically referenced. California has 
instituted several programs to retrieve primary information, gener- 
ate primary information through research, and generate unique 
regulatory standards by integrating the primary literature and the 
products of research. This paper describes these programs. 


36043 (NEI-DK-1274, pp. 142-151) Energy planning in Brno 
and Karlovy Vary. Kristensen, T. (Cowiconsult, Consulting Engi- 
neers and Planners A/S (Denmark)). Energistyrelsen, Copenhagen 
(Denmark). 1993. (CONF-9209402—: Workshop on energy conser- 
vation and energy management in buildings, Copenhagen 
(Denmark), 14-16 Sep 1992). In Workshop on energy conservation 
and energy management in buildings. 341p. Order Number 
DE94702008. Source: OSTI; NTIS. 

Within the framework of the Commission of the European Com- 
munities’ energy planning acitivities, energy management surveys 
in the cities of Brno and Karlovy Vary in Poland were carried out. 
The study is half-finished and a comprehensive picture of the en- 
ergy situation in the two cities has been achieved by examining the 
import, conversion, distribution and end use of energy. Sugges- 
tions for improvement cover district heating, supply and distribution, 
natural gas and electricity distribution, energy conservation and 
management in industry and buildings, the promotion of energy 
management practices and financing of energy projects, municipal 
waste treatment and public transport. Copies of overheads used 
during the lecture are included. (AB) 


36044 (NEI-DK-1274, pp. 235-241) Societies and structure: 
The Danish model. Nielsen, J.S.R. (Birch and Krogboe, Consul- 
tants and Planners, Virum (Denmark)). Energistyrelsen, 
Copenhagen (Denmark). 1993. (CONF-9209402-: Workshop on 
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energy conservation and energy management in buildings, Copen- 
hagen (Denmark), 14-16 Sep 1992). In Workshop on energy 
conservation and energy management in buildings. 341p. Order 
Number DE94702008. Source: OSTI; NTIS 

The efforts to establish a multidisciplinary energy system to se- 
cure the supply and rational use of energy have formed the basis 
of the wide-spectered Danish energy organization. In Denmark it is 
traditional to have a well-functioning and close collaboration 
between the public and private sectors. This also applied to the ef- 
forts towards energy conservation and energy management in 
buildings. The emphasis is on the collaboration between the pro- 
fessional societies and the national and regional authorities. Danish 
Energy Management Association (DEMA) was founded in 1982, in 
collaboration with the Danish Energy Saving Committee, under the 
auspices of the Ministry of Energy. DEMA’s influence on energy 
conservation in Denmark and abroad is presented and discussed. 
(au) 


2901 Energy Analysis and Modeling 
Refer also to citation(s) 36041, 36113, 36160, 37094, 37974 


36045 (DTH-IMSOR-TR-—1992-10) Optimal scheduling of 
combined heat and power. Ravn, H.F. Technical Univ. of Den- 
mark, Lyngby (Denmark). Inst. of Mathematical and Operations 
Research. 1992. 15p. Order Number DE94709613. Source: OSTI; 
NTIS. 

A modelling and optimization scheme describing combined heat 
and power production is proposed. The basic idea of optimization is 
the application of Lagrangian relaxation. This method is well estab- 
lished for electrical power systems, here Lagrangian relaxation is 
proved to be extended to cover heat production as well. The basic 
modelling is fairly detailed to be able to handle realistic systems, 
however basic optimization can benefit from a simplified modelling, 
assuming convex production costs. At present the prototype here 
described is in practical operation in two full-scale implementations. 
Thus the basic idea is confirmed to be sound and practical require- 
ments is to be met under this scheme. (EG) (21 refs.) 


36046 (IEE-SR-242, pp. 3-27) Current status of the envi- 
ronment in China and its trends and strategies of development 
in energies and environments. Institute of Energy Economics, 
Tokyo (Japan). 15 May 1993. (in Japanese). In Energy situation 
and environmental problems in China.: Final report on China- 
Japan joint study on energy and environment. 145p. Order 
Number DE94707429. Source: OSTI; NTIS; Available from The In- 
stitute of Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 
1-chome, Minato-ku, Tokyo, Japan. 

This paper describes energy and environmental problems in 
China. The nationwide environmental levels are worsening on the 
whole, though having been improved locally. The total suspended 
particulate material concentration in the air in some of the cities 
has exceeded the national criteria, and SO2 emission is still on the 
increase. Acid rains are worsening in some of the cities in Yangtze 
basins and are expanding to east and south areas in the country. 
River and lake contamination is also expanding, and the problem 
of solid wastes left weather-beaten has not been resolved. Accord- 
ing to a long-term estimation to realize per capita GNP of $900 
and $1700 in 2000 and 2015, respectively, the energy demand will 
grow to 1.4 billion tons and 2.4 billion tons in standard coal, being 
1.5 times and 2.6 times as much as that in 1988. In the consump- 
tion structure in 2015, coal will still account for 69%. The national 
strategy consists of consistent development of environments, ener- 
gies and economy; energy conservation and environmental 
management; adjustment of energy structures; and technological 
progress. However, because of lack of funds and technologies, 
wide international cooperations are necessary. 3 figs., 9 tabs. 


36047 (IFE/KR/E-92/008) CO, emission control in Norway: 
Results from IEA-ETSAP Annex 4. Unander, F.F. institutt for En- 
ergiteknikk, Kjeller (Norway). Aug 1993. 40p. Order Number 
DE94709757. Source: OSTI; NTIS. 

This report presents the results from the Norwegian study per- 
formed under Annex 4 of the International Energy Agency (IEA) 
program ETSAP (Energy Technology Analysis Programme). The 
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main objective of this study is to identify cost effective technology 
options for reducing emissions of CO, from the Norwegian energy 
system. The analyses have been carried out by using the linear 
programming model MARKAL (MARKet ALlocation model). Differ- 
ent levels of CO, emission reductions, and of CO. taxes have 
been investigated in the study. The results show that only low 
emission reduction can be achieved without a considerable 
increase in the expenditures of the Norwegian energy system. Sta- 
bilization at the 1990 level increases the total costs of the energy 
system by approx. 0.44% of Gross domestic product (GDP). To 
stabilize the emissions most of the stationary oil use has to be 
phased out. This is accomplished by conversion to electricity and 
biomass and by savings through the utilization of heat pumps and 
conservation options. In addition expensive options like electric 
cars, and vehicles fueled by hydrogen and methanol produced 
from biomass are necessary to achieve stabilization. Reduction to 
lower levels than this requires further implementation of reduction 
options in the transport sector. 7 refs., 21 figs., 15 tabs. 


36048 (SEI-EED-18) Application of the LEAP/EDB energy/ 
environment planning system in Costa Rica. Hippel, D.F. von 
(Stockholm Environment Inst., Boston (United States)); Granda, B. 
Stockholm Environment Inst. (Sweden). 1993. 93p. Order Number 
DE94702164. Source: OSTI; NTIS. 

Working paper. 

This report describes the results of a project to field-test the 
LEAP/EDB Energy/Environment planning software in Costa Rica. 
In this project, the Stockholm Environment Institute - Boston Cen- 
ter (SEI-B) and the Latin American Energy Organization (OLADE) 
have collaborated on a preliminary application of LEAP/EDB to 
Costa Rica data available at OLADE. The purpose of this report is 
to provide a brief overview of the energy situation in Costa Rica, 
describe the data and methods used in this study, relate and dis- 
cuss the results of the preliminary LEAP/EDB analysis, and 
evaluate the applicability of the LEAP/EDB software to a national 
planning setting like that in Costa Rica. In addition, this report will 
suggest what additional data might be needed in a more detailed 
LEAP/EDB application in Costa Rica, and describe possible follow- 
on work. (21 refs., 12 figs., 45 tabs.) 


2902 Economics and Sociology 


Refer also to citation(s) 34973, 35294, 35320, 35466, 35467, 
35470, 35854, 36046, 36100, 36112, 36132, 36144, 36155, 36272, 
36356 


36049 (CONF-9106190—) Proceedings of the 1991 Socioe- 
conomic Energy Research and Analysis Conference. USDOE 
Office of Minority Economic Impact, Washington, DC (United 
States). Research and Technology Enterprises Div. Jul 1993. 351p. 
Sponsored by USDOE, Washington, DC (United States). From So- 
cioeconomic energy research and analysis conference; Baltimore, 
MD (United States); 27-28 Jun 1991. Order Number DE93019183. 
Source: OSTI; NTIS; GPO Dep. 

These proceedings analyze US energy policy as it pertains to 
minority groups. Example topics include: Economic impacts of the 
National Energy Strategy on minority and majority households, Util- 
ity measures to assist payment-troubled customers, Equity impacts 
of controlling energy usage through market-based versus regula- 
tory approaches, Technical and planning support for the DOE-HUD 
initiative for energy efficiency in housing, an analysis of residential 
energy consumption and expenditures by minority households by 
home type and housing vintage, and methodical issues in evaluat- 
ing integrated least cost planning programs. 


36050 (DOE/FE/61679-T2) Comments on new technical 
and economic data available for EPA’s proposed offshore oil 
and gas discharge guidelines and standards. ICF, Inc., Fairfax, 
VA (United States). 13 Jan 1989. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO1-88FE61679. 
Order Number DE93041309. Source: OSTI; NTIS; INIS; GPO Dep. 

The purpose of this paper is to provide comments on the Envi- 
ronmental Protection Agency (EPA) Notice in the Federal Register 
entitled, “Oil and Gas Extraction Point Source Category, Offshore 
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Subcategory; Effluent Limitations Guidelines and New Source Per- 
formance Standards; New Information and Request or Comments” 
(53 FR 41356; October 21, 1988). This Notice announces the 
availability of new technical, economic and environmental assess- 
ment information relating to the development of Best Available 
Technology economically achievable (BAT and New Source Perfor- 
mance Standards (NSPS) regulations under the Clean Water Act 
governing the discharge of drilling fluids (muds) and drill cuttings 
from offshore oil and gas facilities. The Notice is part of a rulemak- 
ing process which formally began with the initial release of rules in 
August 1985 and which incorporates numerous comments and ad- 
ditional data received subsequent to the release of the 1985 rules. 
The comments in this paper will concentrate on the following five 
issues: Estimated project impacts are misrepresented by assuming 
weighted-average incremental costs of regulation. Economic im- 
pacts are inaccurate, since annual compliance costs will likely 
affect the number of wells drilled, by the effect of compliance costs 
on project economics and the reduction in industry cash flows on 
capital available for drilling. Initial well productivity assumptions for 
various scenarios do not vary with field size. The assumed lease 
costs, which are based on historical data, do not accurately reflect 
the future value of leases. The experimental decline rates assumed 
for the Pacific are too high. 


36051 (DOE/FE/61679-T6) Analysis of selected energy se- 
curity issues related to US crude oil and natural gas 
exploration, development, production, transportation and pro- 
cessing: Final report, Task 13. ICF Resources, Inc., Fairfax, VA 
(United States); Kearney (A.T.), Inc., Washington, DC (United 
States). Centaur Div. Oct 1990. 192p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-88FE61679. 
Order Number DE93041313. Source: OSTI; NTIS; INIS; GPO Dep. 

In July 1989, President Bush directed the Secretary of Energy to 
initiate the development of a comprehensive National Energy Strat- 
egy (NES) built upon a national consensus. The overall principle 
for the NES, as defined by the President and articulated by the 
Economic Policy Council (EPC), is the continuation of the success- 
ful policy of market reliance, consistent with the following goals: 
Balancing of energy, economic, and environmental concerns; and 
reduced dependence by the US and its friends and allies on poten- 
tially unreliable energy suppliers. The analyses presented in this 
report draw upon a large body of work previously conducted for 
DOE/Office of Fossil Energy, the US Department of Interior/ 
Minerals Management Service (DOI/MMS), and the Gas Research 
Institute (GRI), referenced throughout the text of this report. This 
work includes assessments in the following areas: the potential of 
advanced oil and gas extraction technologies as improved through 
R&D, along with the successful transfer of these technologies to 
the domestic petroleum industry; the economic and energy impacts 
of environmental regulations on domestic oil and gas exploration, 
production, and transportation; the potential of tax incentives to 
stimulate domestic oil and gas development and production; the 
potential environmental costs associated with various options for 
leasing for US oil and gas resources in the Outer Continental Shelf 
(OCS); and the economic impacts of environmental regulations af- 
fecting domestic crude oil refining. 


36052 (DOE/FE/61679-T26) The potential impact of pro- 
posed hazardous air pollutant legislation on the US refining 
industry: Final report, Task 9. ICF Resources, Inc., Fairfax, VA 
(United States). Nov 1989. 63p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC01-88FE61679. Order 
Number DE93041333. Source: OSTI; NTIS; INIS; GPO Dep. 

The Administration has recently submitted a Clean Air Act Bill to 
Congress which would significantly modify the regulatory treatment 
of industrial hazardous air pollutants (air toxics). The adverse eco- 
nomic impacts of this legislation on the petroleum refining industry 
could be substantial. Depending on how EPA interprets the legisla- 
tive language, the capital costs of compliance for the proposed bill 
could range from $1.3 to $15.0 billion. At the upper end of the 
range, costs of this order of magnitude would be over 2.5 times 
larger than the combined estimated cost of EPAs gasoline volatility 
(RVP) regulations and the proposed diesel sulfur content regula- 
tions. Potential compliance costs could be as much as $0.40 per 
barrel processed for large, complex refineries and as much as 





$0.50 per barrel for some small, simple refineries. For perspective, 
total refining costs, including a normal return on investment, are 
$4-5 per barrel. Because foreign refineries supplying the US will 
not be affected by the US air toxics regulations, US refineries may 
not be able to raise prices sufficiently to recover their compliance 
costs. For this reason, the air toxic legislation may put US refiner- 
ies at an economic disadvantage relative to foreign competitors. 
Even under the best petroleum product market conditions, costs of 
$0.40 to $0.50 per barrel processed could reduce US Gulf refiner 
cash operating margins by as much as 29 percent. Under less fa- 
vorable market conditions, such as the mid-80’s when refiners 
were losing money, the hazardous air pollutant regulations could 
greatly increase US refiner operating losses and potentially lead to 
closure of some marginal refineries. 


36053 (DOE/OR/21389—-40, pp. 2, Paper 21) The economic 
attributes wood compared to other fuels. Laitner, J.A. (Eco- 
nomic Research Associates, Eugene, OR (United States)). CONEG 
Policy Research Center, Inc., Washington, DC (United States). 
[1992]. (CONF-9210157-: 5. annual national biofuels conference, 
Newton, MA (United States), 19-20 Oct 1992). In Waste wood pro- 
cessing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

When viewed from a materials and energy perspective, the 
American economy is perhaps only 15 percent efficient. Recent 
studies by this author and a growing number of observers suggest 
that this level of inefficiency constrains the effective use of other 
economic development strategies in the United States. More-over, 
the balance of trade deficit will approach $57 billion in 1992 with 
net energy imports contributing the equivalent of about two-thirds 
of this overall deficit. The net result of this energy deficit is a fur- 
ther weakening of US economic activity. If wood resources can be 
used to minimize the inefficient use of energy as well as offset the 
consumption of imported energy resources, then the accelerated 
development of wood resources will play an important part in the 
redevelopment of the American economy. This presentation will ex- 


plore the economic attributes of wood as they might be used to 
strengthen the job creation process and the economic development 
potential within the United States. 


36054 (NEI-DK-1274, pp. 82-89) Pricing and _tarifts. 
Dyrelund, A. (Ramboell, Hannemann og Hoejlund (Denmark)). En- 
ergistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DES4702008. Source: OSTI; NTIS. 

Danish suppliers of electricity and district heating are with a few 
exceptions either public utilities or cooperatives owned by con- 
sumers. The basic tariff regulations for electricity and heat in 
Denmark state that the tariff has to cover all costs and that only a 
reasonable interest of invested capital may be included in the tariff. 
Consequently, all profit has to be used to lower prices. For 
municipality-owned utilities the consumer prices would be the same 
if the consumers were the owners. It is typical for the district 
heating and electricity sector that the technical system, the organi- 
zations involved and the tariff levels show the same structure: 
Plants - transmission - distribution - consumer. E.g. the price of en- 
ergy from the transmission system includes costs of plants and 
transmission, but not costs of distribution. Concerning energy sav- 
ing measures in buildings it is important to note that energy saving 
measures should not be evaluated on the basis of saved GJ (Giga 
Joule) thermal energy and GJ electricity because the fuel energy 
consumption and the share of variable costs depend on the supply 
system. To find least-cost solutions to satisfy the basic demand for 
energy services, it is necessary to be aware of the whole chain of 
elements from fuel to services: fuel - plant - network - consumer 
installations - building envelope - services. The consumer tariff is 
the most important link between the supply systems and the build- 
ings. A reasonably designed incentive tariff may work for least-cost 
solutions, whereas other tariffs may encourage a waste of re- 
sources, either waste of fuel energy or waste of investments. (AB) 


36055 (NEI-DK-1274, pp. 165-173) Energy savings in CSFR 
- building sector. Jacobsen, F.R. (Department of Energy and 
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Automation, Birch and Krogboe A/S, Virum (Denmark)). Ener- 
gistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

The Czechoslovak/Danish project on energy savings in buildings 
proves that it is possible to save up to 30% of the energy in build- 
ings. 10% can be saved at an investment of 27 bill KCS. The total 
investment that is needed to save 30% is 140 bill KCS. Further en- 
ergy savings can be obtained through more energy efficient supply 
systems. Information dissemination is important for the energy sav- 
ing programme as are economic incentives. Investments in energy 
savings should be profitable for the investor, but this is not the 
case in the Czech and Slovak republics today. Changes are 
needed. Energy prices are still to low, compared to investment 
costs. Financial possibilities are not satisfactory for private in- 
vestors. Price systems are not favourable to investment in energy 
savings. Training is needed for boiler men and energy consultants. 
Legislation is essential for the support of the full range of activities 
in the energy sector. Research and Development activities must 
back up the development of the sector. Pilot projects can illuminate 
the savings potential. The production of technical equipment for 
control and metering and production of insulation materials must be 
promoted. (AB) 


36056 (NEI-DK-1274, pp. 248-256) Revolving fund for en- 
ergy saving. Prebensen, K. (Cowiconsult, Consulting Engineers 
and Planners A/S (Denmark)). Energistyrelsen, Copenhagen (Den- 
mark). 1993. (CONF-9209402—: Workshop on energy conservation 
and energy management in buildings, Copenhagen (Denmark), 14- 
16 Sep 1992). In Workshop on energy conservation and energy 
management in buildings. 341p. Order Number DE94702008. 
Source: OSTI; NTIS. 

A key issue in Eastern Europe is the adjustment of prices from 
the former COMECON level to a level conforming with free market 
conditions. In the case of household heating, this issue involves 
the removal of government subsidies leading to sharply increasing 
prices, metering of individual consumption, improving the efficiency 
of energy production, distribution and use - where savings of 30- 
50% in each link are technically feasible - thereby providing a 
potential for a adapting consumption patterns to higher energy 
prices, provided that funds are available. Currently, investment in 
commercial heat production and distribution systems have received 
substantial international support - whereas investment in reduction 
of demand has been little exploited. The Revolving Fund for 
Energy Savings in Polish Households is a concept for efficient fi- 
nancing of small-scale projects. It aims at financing, on the level of 
housing cooperatives, on the basis of a simplified lending and 
project evaluation procedure, well suited to current Polish condi- 
tions or an organizationally and financially weak banking system 
and little developed technical knowledge in the field of energy sav- 
ing. A general introduction to the issue is given and technical 
problems are elaborated. The implementation of Energy Savings in 
Housing seen from the banking point of view, and a current pilot 
scheme for financing, are described. (AB) 


36057 (NEI-DK-1274, pp. 257-262) Financing of a revolving 
funds for energy conservation in Poland. Stanczuk, M. (Polish 
Development Bank, Economic Department, Warszawa (Poland)). 
Energistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

The Polish Development Bank (PDB) was established two years 
ago as a “wholesale” bank, basically to chanel medium and long- 
term funds through other banks operating in Poland to finance 
investments. One of its roles is to provide financing, to construct fi- 
nancing schemes and lending procedures for projects undertaken 
in the field of energy saving and environmental protection. Previ- 
ously the cost of energy was distorted by the system of price 
subsidies. By 1990 the era of cheap energy was past. There are 
no longer direct subsidies to energy prices, the State subsidizes a 
coal mine, the main source of energy production. The Ministry of 
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Industry is preparing a plan for restructuring coal mines, which will 
be the first step towards total liberalization of energy prices. There 
are now real incentives to save energy in Poland. According to our 
investigations, implementation of energy saving investments with a 
pay-back period of less than three years could entail savings 
amounting to approx. 1 bin. ZLP. The PDB wishes to provide 
financing for energy users for energy saving investments. The pre- 
condition is to create a financing structure based on sound market 
principles. After having obtained experience by implementation of a 
credit programme to finance energy saving undertakings for private 
households, the Bank now tries to be involved in the preparation of 
a revolving fund for energy saving. It will try to establish a two tier 
system, encompassing the bank acting as fund manager which dis- 
tributes loans through a network of retail banks. First a general 
credit evaluation of the potential borrower should be performed by 
the bank and an assessment of energy savings potentials made by 
an energy consultant, followed by loans for feasible savings invest- 
ments. (AB) 


36058 (NEI-DK—1291, pp. 23-89) Scenarios: Consequences 
of changed taxes on cars. Christensen, L. (Danmarks Miljoe- 
undersoegelser, Afdelingen for Systemanalyse (Denmark)); 
Gudmundsson, H. Teknologinaevnet, Copenhagen (Denmark). 
1993. (In Danish). (CONF-9306243-—: Consensus conference on 
the future of motoring, Copenhagen (Denmark), 11-14 Jun 1993). 
In The future of motoring. 89p. Order Number DE94702033. 
Source: OSTI; NTIS 

The traffical and environmental consequences of changing the 
taxes on cars are presented. The aim was to evaluate how the 
traffic and car owners will react to changes in the 3 main taxes on 
car weight and registration, and gasoline prices. 3 scenarios taking 
each type of tax into account are described and the background 
and calculations concerning traffical, environmental and economical 
conditions are presented. (CLS) 


36059 (SNV-4143) Model studies of limitation of carbon 
dioxide emissions reduction. Swedish Environmental Protection 
Agency, Solna (Sweden). 1992. 75p. (In Swedish). Order Number 
DE94702213. Source: OSTI; NTIS; INIS. 

Basic data to SNV-—4120. 

The report consists of two papers concerning mitigation of CO 
emissions in Sweden, "Limitation of carbon dioxide emissions. 
Socio-economic effects and the importance of international coordi- 
nation”, and "Model calculations for Sweden's energy system with 
carbon dioxide limitations”. Separate abstracts were prepared for 
both of the papers. 
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Refer also to citation(s) 34975, 35266, 35294, 35330, 36042, 
36046, 36145, 36167, 36241, 36269, 37097, 37098, 37118, 37179, 
37390 


36060 (BFR-D-1-92) Environment, energy and housing: A 
location model. Lamm, J. (Chalmers Univ. of Technology, Goete- 
borg (Sweden). Inst. for Architecture, Dept. for Urban Design and 
Planning); Goerling, A. Swedish Council for Building Research, 
Stockholm (Sweden). 1992. 92p. Project BFR-860968-0. Order 
Number DE94702183. Source: OSTI; NTIS 

The aim of the study is to develop a method for use in physical 
planning as an aid in the location of dwellings with regard to cer- 
tain energy and environmental aspects. The energy aspects 
considered are the impact of the local climate, energy supply sys- 
tem and transportation system on the energy turnover of dwellings. 
The environmental aspects are emissions from energy conversion 
processes involved in the operation of dwellings (including trans- 
portation). (69 refs., 35 figs.) (au) 


36061 (CONF-9006234-, pp. 13-20) Environmental laws 
regulating chemicals: Uses of information in decision making 
under environmental statutes. Gaba, J.M. (Southern Methodist 
Univ., Dallas, TX (US)). Oak Ridge National Lab., TN (United 
States). [1990]. From Symposium on access and use of informa- 
tion resources in assessing health risks from chemical exposure; 
Oak Ridge, TN (United States); 27-29 Jun 1990. In Access and 
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use of information resources in assessing health risks from chemi- 
cal exposure: Proceedings. 293p. Order Number DE93013818. 
Source: OSTI; NTIS; INIS. 

Three areas are addressed in this paper: generic issues that 
arise simply in the process of decision-making under environmental 
statutes; different decision-making standards under various envi- 
ronmental statutes; and efforts to legislate a “safe” or “acceptable” 
risk from exposure to carcinogenic chemicals. 


36062 (CONF-9006234—, pp. 21-29) Information needs for 
risk assessment. DeRosa, C.T.; Choudhury, H.; Schoeny, R.S. 
Oak Ridge National Lab., TN (United States). [1990]. From Sympo- 
sium on access and use of information resources in assessing 
health risks from chemical exposure; Oak Ridge, TN (United 
States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 293p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

Risk assessment can be thought of as a conceptual approach to 
bridge the gap between the available data and the ultimate goal of 
characterizing the risk or hazard associated with a particular envi- 
ronmental problem. To lend consistency to and to promote quality 
in the process, the US Environmental Protection Agency (EPA) 
published Guidelines for Risk Assessment of Carcinogenicity, 
Developmental Toxicity, Germ Cell Mutagenicity and Exposure As- 
sessment, and Risk Assessment of Chemical Mixtures. The 
guidelines provide a framework for organizing the information, 
evaluating data, and for carrying out the risk assessment in a sci- 
entifically plausible manner. In the absence of sufficient scientific 
information or when abundant data are available, the guidelines 
provide alternative methodologies that can be employed in the risk 
assessment. 4 refs., 3 figs., 2 tabs. 


36063 (CONF-9006234—, pp. 31-34) Information needs for 
risk management/communication. Bennett, D.A. (Environmental 
Protection Agency, Washington, DC (US)). Oak Ridge National 
Lab., TN (United States). [1990]. From Symposium on access and 
use of information resources in assessing health risks from chemi- 
cal exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In 
Access and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 2983p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The hazardous waste cleanup program under the Comprehen- 
sive Environmental Response, Compensation, and Liability Act 
(Superfund) is delegated to the ten Regions of *oe US Environ- 
mental Protection Agency (EPA) and has, to date, identified more 
than 33,000 sites for consideration. The size and complexity of the 
program places great demands on those who would provide 
information to achieve national consistency in application of risk as- 
sessment while meeting site-specific needs for risk management 
and risk communication. 


36064 (CONF-9006234—, pp. 35-42) Evolution of toxicology 
information systems. Wassom, J.S. (Oak Ridge National Labora- 
tory, TN (US)); Lu, P.Y. Oak Ridge National Lab., TN (United 
States). [1990]. From Symposium on access and use of informa- 
tion resources in assessing health risks from chemical exposure; 
Oak Ridge, TN (United States); 27-29 Jun 1990. In Access and 
use of information resources in assessing health risks from chemi- 
cal exposure: Proceedings. 293p. Order Number DE93013818. 
Source: OSTI; NTIS; INIS. 

Society today is faced with new health risk situations that have 
been brought about by recent scientific and technical advances. 
Federal and state governments are required te assess the many 
potential health risks to exposed populations from the products 
(chemicals) and by-products (pollutants) of these advances. Be- 
cause a sound analysis of any potential health risk should be 
based on the use of relevant information, it behooves those individ- 
uals responsible for making the risk assessments to know where to 
obtain needed information. This paper reviews the origins of 
toxicology information systems and explores the specialized infor- 
mation center concept that was proposed in 1963 as a means of 
providing ready access to scientific and technical information. As a 
means of illustrating this concept, the operation of one specialized 
information center (the Environmental Mutagen Information Center 
at Oak Ridge National Laboratory) will be discussed. Insights into 





how toxicological information resources came into being, their 
design and makeup, will be of value to those seeking to acquire in- 
formation for risk assessment purposes. 7 refs., 1 fig., 4 tabs. 


36065 (CONF-9006234-, pp. 43-47) Information and tech- 
nology: A coexistence without limits, a beginning with no 
apparent ending. Reisman, DJ. (Environmental Protection 
Agency, Washington, DC (US)). Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

A variety of issues must be addressed in development of soft- 
ware for information resources. One is accessibility and use of 
information. Another is that to properly design, abstract, index, and 
do quality control on a database requires the effort of well-trained 
and knowledgeable personnel as well as substantial financial 
resources. Transferring data to other locations has inherent difficul- 
ties, including those related to incompatibility. The main issue in 


developing health risk assessment databases is the needs of the 
user. 


36066 (CONF-9006234—, pp. 49-52) The challenge of infor- 
mation access. Travers, L.A. (Environmental Protection Agency, 
Washington, DC (US)). Oak Ridge National Lab., TN (United 
States). [1990]. From Symposium on access and use of informa- 
tion resources in assessing health risks from chemical exposure; 
Oak Ridge, TN (United States); 27-29 Jun 1990. In Access and 
use of information resources in assessing health risks from chemi- 
cal exposure: Proceedings. 293p. Order Number DE93013818. 
Source: OSTI; NTIS; INIS. 

Traditional methods of risk communication may not work for 
large quantities of information. Federal databases are being cre- 
ated to meet the public’s right-to-know. 


36067 (CONF-9006234-—, pp. 53-60) Structure activity rela- 
tionships to assess new chemicals under TSCA. Auletta, A.E. 
(Environmental Protection Agency, Washington, DC (US)). Oak 
Ridge National Lab., TN (United States). [1990]. From Symposium 
on access and use of information resources in assessing health 
risks from chemical exposure; Oak Ridge, TN (United States); 
27-29 Jun 1990. In Access and use of information resources in as- 
sessing health risks from chemical exposure: Proceedings. 293p. 
Order Number DE93013818. Source: OSTI; NTIS; INIS. 

Under Section 5 of the Toxic Substances Control Act (TSCA), 
manufacturers must notify the US Environmental Protection Agency 
(EPA) 90 days before manufacturing, processing, or importing a 
new chemical substance. This is referred to as a premanufacture 
notice (PMN). The PMN must contain certain information including 
chemical identity, production volume, proposed uses, estimates of 
exposure and release, and any health or environmental test data 
that are available to the submitter. Because there is no explicit 
statutory authority that requires testing of new chemicals prior to 
their entry into the market, most PMNs are submitted with little or 
no data. As a result, EPA has developed special techniques for 
hazard assessment of PMN chemicals. These include (1) evalua- 
tion of available data on the chemical itself, (2) evaluation of data 
on analogues of the PMN, or evaluation of data on metabolites or 
analogues of metabolites of the PMN, (3) use of quantitative struc- 
ture activity relationships (QSARs), and (4) knowledge and 
judgement of scientific assessors in the interpretation and integra- 
tion of the information developed in the course of the assessment. 
This approach to evaluating potential hazards of new chemicals is 
used to identify those that are most in need of addition review of 
further testing. It should not be viewed as a replacement for test- 
ing. 4 tabs. 


36068 (CONF-9006234-, pp. 61-69) Quantitative genetic ac- 
tivity graphical profiles for use in chemical evaluation. Waters, 
M.D. (Environmental Protection Agency, Washington, DC (US)); 
Stack, H.F.; Garrett, N.E.; Jackson, M.A. Oak Ridge National Lab., 
TN (United States). [1990]. From Symposium on access and use 
of information resources in assessing health risks from chemical 
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exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Ac- 
cess and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

A graphic approach, terms a Genetic Activity Profile (GAP), was 
developed to display a matrix of data on the genetic and related ef- 
fects of selected chemical agents. The profiles provide a visual 
overview of the quantitative (doses) and qualitative (test results) 
data for each chemical. Either the lowest effective dose or highest 
ineffective dose is recorded for each agent and bioassay. Up to 
200 different test systems are represented across the GAP. Bioas- 
say systems are organized according to the phylogeny of the test 
organisms and the end points of genetic activity. The methodology 
for producing and evaluating genetic activity profile was developed 
in collaboration with the International Agency for Research on Can- 
cer (IARC). Data on individual chemicals were compiles by IARC 
and by the US Environmental Protection Agency (EPA). Data are 
available on 343 compounds selected from volumes 1-53 of the 
IARC Monographs and on 115 compounds identified as Superfund 
Priority Substances. Software to display the GAPs on an IBM- 
compatible personal computer is available from the authors. 
Structurally similar compounds frequently display qualitatively and 
quantitatively similar profiles of genetic activity. Through examina- 
tion of the patterns of GAPs of pairs and groups of chemicals, it is 
possible to make more informed decisions regarding the selection 
of test batteries to be used in evaluation of chemical analogs. 
GAPs provided useful data for development of weight-of-evidence 
hazard ranking schemes. Also, some knowledge of the potential 
genetic activity of complex environmental mixtures may be gained 
from an assessment of the genetic activity profiles of component 
chemicals. The fundamental techniques and computer programs 
devised for the GAP database may be used to develop similar 
databases in other disciplines. 36 refs., 2 figs. 


36069 (CONF-9006234—, pp. 71-93) The TSCA interagency 
testing committee’s approaches to screening and scoring 
chemicals and chemical groups: 1977-1983. Walker, J.D. (Envi- 
ronmental Protection Agency, Washington, DC (US)). Oak Ridge 
National Lab., TN (United States). [1990]. From Symposium on ac- 
cess and use of information resources in assessing health risks 
from chemical exposure; Oak Ridge, TN (United States); 27-29 Jun 
1990. In Access and use of information resources in assessing 
health risks from chemical exposure: Proceedings. 293p. Order 
Number DE93013818. Source: OSTI; NTIS; INIS. 

This paper describes the TSCA interagency testing committee’s 
(ITC) approaches to screening and scoring chemicals and chemical 
groups between 1977 and 1983. During this time the ITC con- 
ducted five scoring exercises to select chemicals and chemical 
groups for detailed review and to determine which of these chemi- 
cals and chemical groups should be added to the TSCA Section 
4(e) Priority Testing List. 29 refs., 1 fig., 2 tabs. 


36070 (CONF-9006234—, pp. 95-96) EPA’s risk assessment 
guidelines: Overview. Patton, D.E. (Environmental Protection 
Agency, Washington, DC (US)). Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The US Environmental Protection Agency (EPA) risk assessment 


guidelines for cancer, quantification, and exposure issues are dis- 
cussed. 


36071 (CONF-9006234-, pp. 97-102) EPA’s program for risk 
assessment guidelines: Cancer classification issues. Wiltse, J. 
(Environmental Protection Agency, Washington, DC (US)). Oak 
Ridge National Lab., TN (United States). [1990]. From Symposium 
on access and use of information resources in assessing health 
risks from chemical exposure; Oak Ridge, TN (United States); 
27-29 Jun 1990. In Access and use of information resources in as- 
sessing health risks from chemical exposure: Proceedings. 293p. 
Order Number DE93013818. Source: OSTI; NTIS; INIS. 

Issues presented are related to classification of weight of evi- 
dence in cancer risk assessments. The focus in this paper is on 
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lines of evidence used in constructing a conclusion about potential 
human carcinogenicity. The paper also discusses issues that are 
mistakenly addressed as classification issues but are really part of 
the risk assessment process. 2 figs. 


36072 (CONF-9006234-, pp. 103-105) EPA’s program for 
risk assessment guidelines: Quantification issues. Dourson, 
M.L. (Environmental Protection Agency, Washington, DC (US)). 
Oak Ridge National Lab., TN (United States). [1990]. From Sympo- 
sium on access and use of information resources in assessing 
health risks from chemical exposure; Oak Ridge, TN (United 
States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 293p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

The quantitative procedures associated with noncancer risk as- 
sessment include reference dose (RfD), benchmark dose, and 
severity modeling. The RfD, which is part of the EPA risk assess- 
ment guidelines, is an estimation of a level that is likely to be 
without any health risk to sensitive individuals. The RfD requires 
two major judgments: the first is choice of a critical effect(s) and its 
No Observed Adverse Effect Level (NOAEL); the second judgment 
is choice of an uncertainty factor. This paper discusses major as- 
sumptions and limitations of the RfD model. 


36073 (CONF-9006234-, pp. 107-108) EPA’s program for 
risk assessment guidelines: Exposure issues. Callahan, M.A. 
(Environmental Protection Agency, Washington, DC (US)). Oak 
Ridge National Lab., TN (United States). [1990]. From Symposium 
on access and use of information resources in assessing health 
risks from chemical exposure; Oak Ridge, TN (United States); 
27-29 Jun 1990. In Access and use of information resources in as- 
sessing health risks from chemical exposure: Proceedings. 293p. 
Order Number DE93013818. Source: OSTI; NTIS; INIS. 

Three major issues to be dealt with over the next ten years in the 
exposure assessment field are: consistency in terminology, the im- 
pact of computer technology on the choice of data and modeling, 
and conceptual issues such as the use of time-weighted averages. 


36074 (CONF-9006234—, pp. 109-112) Information applica- 
tions: Rapporteur summary. Siegel, S. (National Library of 
Medicine, Bethesda, MD (US)). Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

An increased level of mathematical sophistication will be needed 
in the future to be able to handle the spectrum of information as it 
comes from a broad array of biological systems and other sources. 
Classification will be an increasingly complex and difficult issue. 
Several projects that are discussed are being developed by the US 
Department of Health and Human Services (DHHS), including a di- 


rectory of risk assessment projects and a directory of exposure 
information resources. 


36075 (CONF-9006234—-, pp. 113-114) How information 
resources are used by federal agencies in risk assessment ap- 
plications. Legg, W.E. (Army Environmental Hygiene Agency, 
Aberdeen Proving Ground, MD (US)). Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DES93013818. Source: OSTI; NTIS; INIS. 

This paper discusses the structure and responsibilities of the US 
Army Toxic and Hazardous Materials Agency. 


36076 (CONF-9006234-, pp. 115-117) Tactical approach to 
maneuvering within the chemical contamination labyrinth. 
Joseph T.W. (Department of Energy, Oak Ridge, TN (US)). Oak 
Ridge National Lab., TN (United States). [1990]. From Symposium 
on access and use of information resources in assessing health 
risks from chemical exposure; Oak Ridge, TN (United States); 


232 ERA Vol. 18, No. 12 


27-29 Jun 1990. In Access and use of information resources in as- 
sessing health risks from chemical exposure: Proceedings. 293p. 
Order Number DE93013818. Source: OSTI; NTIS; INIS. 

The Department of Energy (DOE) recognized the need and ac- 
cepts the responsibility for understanding the reality and mitigating 
the consequence of the complex chemical contamination legacy it 
inherited as well as controlling, reducing, and eliminating extant 
emissions and effluents. The key to maneuvering through this com- 
plicated and multifaceted labyrinth of concerns, from which a 
meaningful, high quality, and cost-effective restoration/mitigation 
machine is then set in motions, is the ability to perform accurate, 
factual, and explicit health and environmental/ecological risk as- 
sessments. Likewise, the common denominator for carrying out this 
essential task is to have access to comprehensive and reliable 
data of known quality with which to perform those analyses. DOE 
is committed to identifying the data universe; to technically scruti- 
nize and ensure the quality of that data; to develop efficient and 
cost-effective means to maximize the handling, utilization, and 
sharing of that universe; and to undertake those assessments. 
DOE views this as an effort that can only be accomplished through 
a merging of the technical excellence that exists within federal and 
state agencies, academia, and industry. The task at hand is so 
large that only by integrating that intelligence base can we hope to 
accomplish the goals of establishing meaningful standards, devel- 
oping functional and effective solutions, and providing quality 
guidance at a national scale. 


36077 (CONF-9006234-, pp. 119-122) Information resource 
use and need in risk assessment. Turturro, A. (National Center 
for Toxicological Research, Jefferson, AR (US)). Oak Ridge 
National Lab., TN (United States). [1990]. From Symposium on ac- 
cess and use of information resources in assessing health risks 
from chemical exposure; Oak Ridge, TN (United States); 27-29 Jun 
1990. In Access and use of information resources in assessing 
health risks from chemical exposure: Proceedings. 293p. Order 
Number DE93013818. Source: OSTI; NTIS; INIS. 

The manner in which the Food and Drug Administration (FDA) 
uses information resources comprises an interesting illustration of 
federal agency information use. A description of the context in 
which risk assessment occurs within the FDA is followed by a dis- 
cussion of information access and use, as well as a practical 
example. 


36078 (CONF-9006234-, pp. 123-127) Risk assessment ac- 
tivities at NIOSH: Information resources and needs. Stayner, 
L.T. (National Institute for Occupational Safety and Health, Cincin- 
nati, OH (US)); Meinhardt, T.; Hardin, B. Oak Ridge National Lab.., 
TN (United States). [1990]. From Symposium on access and use 
of information resources in assessing health risks from chemical 
exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Ac- 
cess and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

Under the Occupational Safety and Health, and Mine Safety and 
Health Acts, the National Institute for Occupational Safety and 
Health (NIOSH) is charged with development of recommended 
occupational safety and health standards, and with conducting re- 
search to support the development of these standards. Thus, 
NIOSH has been actively involved in the analysis of risk associ- 
ated with occupational exposures, and in the development of 
research information that is critical for the risk assessment process. 
NIOSH research programs and other information resources rele- 
vant to the risk assessment process are described in this paper. 
Future needs for information resources are also discussed. 


36079 (CONF-9006234—, pp. 129-132) National toxicology 
program chemical nomination and selection process. Selkirk, 
J.K. (National Institute of Environmental Health Sciences, Research 
Triangle Park, NC (US)). Oak Ridge National Lab., TN (United 
States). [1990]. From Symposium on access and use of informa- 
tion resources in assessing health risks from chemical exposure; 
Oak Ridge, TN (United States); 27-29 Jun 1990. In Access and 
use of information resources in assessing health risks from chemi- 
cal exposure: Proceedings. 293p. Order Number DE93013818. 
Source: OSTI; NTIS; INIS. 





The National Toxicology Program (NTP) was organized to sup- 
port national public health programs by initiating research designed 
to understand the physiological, metabolic, and genetic basis for 
chemical toxicity. The primary mandated responsibilities of NTP 
were in vivo and vitro toxicity testing of potentially hazardous 
chemicals; broadening the spectrum of toxicological information on 
known hazardous chemicals; validating current toxicological assay 
systems as well as developing new and innovative toxicity testing 
technology; and rapidly communicating test results to government 
agencies with regulatory responsibilities and to the medical and 
scientific communities. 2 figs. 


36080 (CONF-9006234-, pp. 133-134) Assessing human 
health risk in the USDA forest service. Hamel, D.R. (Department 
of Agriculture-Forest Service, Washington, DC (US)). Oak Ridge 
National Lab., TN (United States). [1990]. From Symposium on ac- 
cess and use of information resources in assessing health risks 
from chemical exposure; Oak Ridge, TN (United States); 27-29 Jun 
1990. In Access and use of information resources in assessing 
health risks from chemical exposure: Proceedings. 293p. Order 
Number DE93013818. Source: OSTI; NTIS; INIS. 

This paper identifies the kinds of risk assessments being done 
by or for the US Department of Agriculture (USDA) Forest Service. 
Summaries of data sources currently in use and the pesticide risk 
assessments completed by the agency or its contractors are 
discussed. An overview is provided of the agency’s standard oper- 
ating procedures for the conduct of toxicological, ecological, 
environmental fate, and human health risk assessments. 


36081 (CONF-9006234-, pp. 135-139) Access and use of 
information resources in assessing health risks from chemi- 
cals in food. Johnson, W.A. (Department of Agriculture, Beltsville, 
MD (US)). Oak Ridge National Lab., TN (United States). [1990]. 
From Symposium on access and use of information resources in 
assessing health risks from chemical exposure; Oak Ridge, TN 
(United States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 2983p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

The Food Safety and Inspection Service (FSIS) is responsible for 
the wholesomeness, safety, and adulteration-free status of meat 
and poultry. The agency developed the National Residue Program 
(NRP) to monitor these products for residue of drugs, pesticides, 
and environmental contaminants. Today, few chemical residues are 
detected in meat and poultry because of the success of the NFP. 
3 figs. 


36082 (CONF-9006234-, pp. 141-144) How information 
resources are used by federal agencies in risk assessment ap- 
plication: Rapporteur summary. Fenner-Crisp, P. (Environmental 
Protection Agency, Washington, DC (US)). Oak Ridge National 
Lab., TN (United States). [1990]. From Symposium on access and 
use of information resources in assessing health risks from chemi- 
cal exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In 
Access and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The application of information available for risk assessment from 
the federal perspective is described. Different federal agencies 
conduct varying degrees of hazard evaluation, and some also gen- 
erate empirical data. The role of the Agency for Toxic Substances 
and Disease Registry in hazard assessments of potential public 
health impacts of Superfund sites includes identification of the 275 
most significant substances. ATSDR is responsible for preparing 
toxicological profiles. ATSDR also identifies data gaps and needs 
critical to adequately assessing human health impacts. 


36083 (CONF-9006234-, pp. 151-154) How information 
resources are used by state agencies in risk assessment ap- 
plications - Illinois. Olson, C.S. Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 
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The Environmental Protection Agency of the State of Illinois (lli- 
nois EPA) has programs in water, air, and land pollution and water 
supplies paralleling those of the US Environmental Protection 
Agency (EPA). The organization is part of a tripartite arrangement 
in which the Pollution Control Board is the judicial arm, the Depart- 
ment of Energy and Natural Resources is the research arm, and 
the Illinois EPA is the enforcement arm. Other state agencies are 
also concerned with various aspects of the environment and may 
do risk assessments for chemicals. Although there are various risk 
assessment activities, both formal and informal, in our agency and 
in others, this paper will discuss only recent initiatives in water 
quality criteria. 


36084 (CONF-9006234—, pp. 155-157) Information re- 
sources: How they are utilized by Louisiana. Gardner, S. 
(Louisiana Department of Environmental Quality, Baton Rouge 
(US)). Oak Ridge National Lab., TN (United States). [1990]. From 
Symposium on access and use of information resources in assess- 
ing health risks from chemical exposure; Oak Ridge, TN (United 
States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 293p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

Louisiana, now in a developmental stage of policy and planning, 
has completed a project aimed at reducing hazardous releases of 
air toxics in thee state. The state is also conducting a Comparative 
Risk Project and is using risk assessment practices to develop its 
waste quality standards. In developing an air toxic list, Louisiana 
incorporated four major criteria into the ranking: emission levels, 
human health effects, potential population exposure, and persis- 
tence or accumulation in the environment. For the human health 
effects criterion, data for each substance was gathered from nu- 
merous sources, although the Integrated Risk Information System 
(IRIS) database was used as a primary source for toxicological in- 
formation. Following guidelines established by the Environmental 
Protection Agency (EPA), the Office of Water Resources, Water 
Pollution Control Division, has developed numerical criteria for hu- 
man health protection based on risk assessment procedures in the 
1989 Water Quality Standards Revision. Currently over 30 toxic 
substances have risk-based criteria for th protection of human 
health in the standards. Numerical criteria were calculated for car- 
cinogenic substances having an EPA Classification of A, B1, B2, or 
C. Cancer class designations along with cancer potency slopes 
and reference doses were extracted from the IRIS database, with 
the exception of those chemicals that had not been assessed in 
IRIS as of December 1, 1988. The parameters necessary for cal- 
culating human health criteria for the missing chemicals were taken 
from 1980, 1984, and 1985 ambient water quality criteria docu- 
ments: data on bioconcentration factors were included. Currently, 
Louisiana is working on a Comparative Risk Project, a ranking of 
the environmental issues in the state relative to potential risk to the 
public, which is the basis for a widespread 1991 public outreach 
effort. 


36085 (CONF-9006234—, pp. 159-162) Access and use of 
information resources by Massachusetts. West, C.R. (Massa- 
chusetts Department of Environmental Protection, Boston (US)). 
Oak Ridge National Lab., TN (United States). [1990]. From Sympo- 
sium on access and use of information resources in assessing 
health risks from chemical exposure; Oak Ridge, TN (United 
States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 293p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

This paper describes the way in which the Massachusetts De- 
partment of Environmental Protection uses risk assessment to 
implement the state’s environmental laws. It focuses on the Office 
of Research and Standards, which was created to provide informa- 
tion on adverse health effects of environmental contaminants, to 
recommend exposure levels, and to direct and manage research 


programs. 


36086 (CONF-9006234—, pp. 163-167) Information re- 
sources used in health risk assessment by the New Jersey 
Department of Environmental Protection. Post, G.B. (New Jer- 
sey Department of Environmental Protection, Trenton (US)); 
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Baratta, M.; Wolfson, S.; McGeorge, L. Oak Ridge National Lab., 
TN (United States). [1990]. From Symposium on access and use 
of information resources in assessing health risks from chemical 
exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Ac- 
cess and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The New Jersey Department of Environmental Protection's 
responsibilities related to health-based risk assessment are de- 
scribed, including its research projects and its development of 
health based compound specific standards and guidance levels. 
The resources used by the agency to support health risk assess- 
ment work are outlined. 


36087 (CONF-9006234—, pp. 169-172) Use of information 
resources by the state of Tennessee in risk assessment appli- 
cations. Bashor, B.S. (Tennessee Department of Health and 
Environment, Nashville (US)). Oak Ridge National Lab., TN (United 
States). [1990]. From Symposium on access and use of informa- 
tion resources in assessing health risks from chemical exposure; 
Oak Ridge, TN (United States); 27-29 Jun 1990. In Access and 
use of information resources in assessing health risks from chemi- 
cal exposure: Proceedings. 293p. Order Number DE93013818. 
Source: OSTI; NTIS; INIS. 

The major resources used by the Bureau of Environment, and 
Environmental Epidemiology (EEP) for risk assessment are: the In- 
tegrated Risk Information System (IRIS), Health and Environmental 
Effects Summary Table (HEAST), Agency for Toxic Substances 
and disease Registry (ATSDR) Toxicological Profiles, databases at 
the National Library of Medicine (NLM), World Health Organization 
(WHO) ENvironmenta! Criteria, and documents that the Environ- 
mental Protection Agency (EPA) has published on Comprehensive 
Environmental Response, Compensation, and Liability Act (CER- 
CLA) risk assessment activities. The Risk Assessment Review has 
been helpful in providing information about availability of new docu- 
ments or information. No systematic method has been made 
available to us to locate information resources. IRIS User’s Support 
has been helpful in making appropriate and timely referrals. Most 
other EPA resources were located by serendipity and persistence. 
The CERCLA methodology for risk assessments is being used in 
environmental programs, and at present, one person is responsible 
for all risk assessment activities in the department, but plans are 
underway to train one or two people from each program area. 2 
figs. 


36088 (CONF-9006234-, pp. 173-178) Integrated risk infor- 
mation system (IRIS). Tuxen, L. (Environmental Protection 
Agency, Washington, DC (US)). Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The Integrated Risk Information System (IRIS) is an electronic 
information system developed by the US Environmental Protection 
Agency (EPA) containing information related to health risk assess- 
ment. IRIS is the Agency’s primary vehicle for communication of 
chronic health hazard information that represents Agency consen- 
sus following comprehensive review by intra-Agency work groups. 
The original purpose for developing IRIS was to provide guidance 
to EPA personnel in making risk management decisions. This origi- 
nal purpose for developing IRIS was to guidance to EPA personnel 
in making risk management decisions. This role has expanded and 
evolved with wider access and use of the system. IRIS contains 
chemical-specific information in summary format for approximately 
500 chemicals. IRIS is available to the general public on the Na- 
tional Library of Medicine’s Toxicology Data Network (TOXNET) 
and on diskettes through the National Technical Information Ser- 
vice (NTIS). 


36089 (CONF-9006234-, pp. 179-194) Risk assessment and 
toxicology databases for health effects assessment. Lu, P.Y. 
(Oak Ridge National Laboratory, TN (US)); Wassom, J.S. Oak 
Ridge National Lab., TN (United States). [1990]. From Symposium 
on access and use of information resources in assessing health 
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risks from chemical exposure; Oak Ridge, TN (United States); 
27-29 Jun 1990. In Access and use of information resources in as- 
sessing health risks from chemical exposure: Proceedings. 293p. 
Order Number DE93013818. Source: OSTI; NTIS; INIS. 

Scientific and technological developments bring unprecedented 
stress to our environment. Society has to predict the results of po- 
tential health risks from technologically based actions that may 
have serious, far-reaching consequences. The potential for error in 
making such predictions or assessment is great and multiplies with 
the increasing size and complexity of the problem being studied. 
Because of this, the availability and use of reliable data is the key 
to any successful forecasting effort. Scientific research and devel- 
opment generate new data and information. Much of the scientific 
data being produced daily is stored in computers for subsequent 
analysis. This situation provides both an invaluable resource and 
an enormous challenge. With large amounts of government funds 
being devoted to health and environmental research programs and 
with maintenance of our living environment at stake, we must make 
maximum use of the resulting data to forecast and avert catas- 
trophic effects. Along with the readily available. The most efficient 
means of obtaining the data necessary for assessing the health ef- 
fects of chemicals is to utilize applications include the toxicology 
databases and information files developed at ORNL. To make most 
efficient use of the data/information that has already been pre- 
pared, attention and resources should be directed toward projects 
that meticulously evaluate the available data/information and create 
specialized peer-reviewed value-added databases. Such projects 
include the National Library of Medicine’s Hazardous Substances 
Data Bank, and the U.S. Air Force Installation Restoration Toxicol- 
ogy Guide. These and similar value-added toxicology databases 
were developed at ORNL and are being maintained and updated. 
These databases and supporting information files, as well as some 
data evaluation techniques are discussed in this paper with special 
focus on how they are used to assess potential health effects of 
environmental agents. 19 refs., 5 tabs. 


36090 (CONF-9006234-, pp. 203-204) Information re- 
sources for assessing health effects from chemical exposure: 
Office of pesticides programs. Fenner-Crisp, P. (Environmental 
Protection Agency, Washington, DC (US)). Oak Ridge National 
Lab., TN (United States). [1990]. From Symposium on access and 
use of information resources in assessing health risks from chemi- 
cal exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In 
Access and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The US Environmental Protection Agency (EPA) Office of Pesti- 
cide Programs is trying to develop a complete picture of a 
chemical’s toxicity and exposure profile. It is also important to 
share information in the office’s files because of pesticides, particu- 
larly as a consequence of agricultural use, find their way into 
places not necessarily intended. 


36091 (CONF-9006234—, pp. 205-209) Air Risk Information 
Support Center. Shoaf, C.R. (Environmental Protection Agency, 
Washington, DC (US)); Guth, D.J. Oak Ridge National Lab., TN 
(United States). [1990]. From Symposium on access and use of 
information resources in assessing health risks from chemical ex- 
posure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Access 
and use of information resources in assessing health risks from 
chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

The Air Risk Information Support Center (Air RISC) was initiated 
in early 1988 by the US Environmental Protection Agency's (EPA) 
Office of Health and Environmental Assessment (OHEA) and the 
Office of Air Quality Planning and Standards (OAQPS) as a tech- 
nology transfer effort that would focus on providing information to 
state and local environmental agencies and to EPA Regional Of- 
fices in the areas of health, risk, and exposure assessment for 
toxic air pollutants. Technical information is fostered and dissemi- 
nated by Air RISCs three primary activities: (1) a “hotline”, (2) 
quick turn-around technical assistance projects, and (3) general 
technical guidance projects. 1 ref., 2 figs. 


36092 (CONF-9006234-, pp. 227-230) Information re- 
sources for assessing health effects from chemical exposure: 





Challenges, priorities, and future issues. Seigel, S. (National Li- 
brary of Medicine, Bethesda, MD (US)). Oak Ridge National Lab., 
TN (United States). [1990]. From Symposium on access and use 
of information resources in assessing health risks from chemical 
exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Ac- 
cess and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

Issues related to developing information resources for assessing 
the health effects from chemical exposure include the question of 
how to address the individual political issues relevant to identifying 
and determining the timeliness, scientific credibility. and complete- 
ness of such kinds of information resources. One of the important 
ways for agencies to share information is through connection 
tables. This type of software is presently being used to build infor- 
mation products for some DHHS agencies. One of the challenges 
will be to convince vendors of data of the importance of trying to 
make data files available to communities that need them. In the 
future, information processing will be conducted with neural net- 
works, object-oriented database management systems, and 


fuzzy-set technologies, and meta analysis techniques. 


36093 (CONF-9006234-—, pp. 231-236) Concluding remarks: 
Where do we go from here?. Farland, W.H. (Environmental Pro- 
tection Agency, Washington, DC (US)). Oak Ridge National Lab., 
TN (United States). [1990]. From Symposium on access and use 
of information resources in assessing health risks from chemical 
exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. In Ac- 
cess and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS; INIS. 

Where do we go from here in terms of access and use of infor- 
mation resources in assessing health risks from chemical 
exposure? We will need to look at new applications of relevant in- 
formation available to programs at the federal, regional, and state 
levels and try to develop additional hands-on tools that will allow all 
of us to do our jobs. The application of available information to pro- 
gram decision-making and to risk management is one of the most 
important things that confronts us. 


36094 (DOE/EA-0792-Vol.1) Nonnuclear Consolidation En- 
vironmental Assessment: Volume 1, Nuclear Weapons 
Complex Reconfiguration Program. USDOE Assistant Secretary 
for Defense Programs, Washington, DC (United States). Office of 
the Deputy Assistant Secretary for Weapons Complex Reconfigura- 
tion. Jun 1993. 539p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93017003. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Department of Energy (DOE) is developing a proposal, 
known as Complex 21, to reconfigure the Nation’s Nuclear 
Weapons Complex (Complex). The development of Complex 21 
has been divided into two parts: the consolidation of the nonnu- 
clear manufacturing, storage, and surveillance functions of the 
Complex, which is the Proposed Action addressed in this Environ- 
mental Assessment (EA); and, reconfiguration of the nuclear and 
the research, development, and testing (RD&T) elements of the 
Complex. The nonnuclear component of the Complex manufac- 
tures nonnuclear parts of nuclear weapons and tests individual 
components. Nonnuclear components include electronics, batteries, 
wiring, and firing systems. Although small amounts of tritium, a ra- 
dioactive material, are involved with some of these components, 
transfer of tritium-handling activities from the Mound Plant (Mound) 
and the Pinellas Plant (Pinellas) is included as part of the proposal 
in order to achieve the greatest possible savings from such consol- 
idation. In addition, leaving tritium operations at Pinellas would be 
technologically impractical because the neutron generators now be- 
ing produced at Pinellas are substantially different from those 
under development at Sandia National Laboratories, New Mexico 
(SNL) that will be used to meet future stockpile requirements. 


36095 (DOE/EA-0792-Vol.2) Nonnuclear Consolidation En- 
vironmental Assessment: Volume 2, Appendixes: Nuclear 
Weapons Complex Reconfiguration Program. USDOE Assistant 
Secretary for Defense Programs, Washington, DC (United States). 
Office of the Deputy Assistant Secretary for Weapons Complex Re- 
configuration. Jun 1993. 302p. Sponsored by USDOE, Washington, 
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DC (United States). Order Number DE93017004. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Department of Energy (DOE) is developing a proposal, 
known as Complex 21, to reconfigure the Nation’s Nuclear 
Weapons Complex (Complex). The Complex is a set of interrelated 
facilities that design. manufacture. test, and maintain this country’s 
nuclear weapons. The development of Complex 21 has been 
divided into two parts: the consolidation of the nonnuclear manu- 
facturing, storage, and surveillance functions of the Complex, 
which is the Proposed Action addressed in this Environmental As- 
sessment (EA); and, reconfiguration of the nuclear and the 
research, development, and testing (RD&T) elements of the Com- 
plex. The nonnuclear component of the Complex manufactures 
nonnuclear parts of nuclear weapons and tests individual compo- 
nents. Nonnuclear components include electronics, batteries, 
wiring, and firing systems. Although small amounts of tritium, a ra- 
dioactive material, are involved with some of these components, 
transfer of tritium-handling activities from the Mound Plant (Mound) 
and the Pinellas Plant (Pinellas) is included as part of the proposal 
in order to achieve the greatest possible savings from such consol- 
idation. In addition, leaving tritium operations at Pinellas would be 
technologically impractical because the neutron generators now be- 
ing produced at Pinellas are substantially different from those 
under development at Sandia National Laboratories, New Mexico 
(SNL) that will be used to meet future stockpile requirements. This 
volume contains the appendices. 


36096 (DOE/EH-0336) Environment, Safety and Health 
Progress Assessment of the Morgantown Energy Technology 
Center (METC). USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (United States). Office of Special Projects. Aug 
1993. 199p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93040658. Source: OSTI; NTIS; GPO 
Dep. 

This report documents the result of the US Department of En- 
ergy’s (DOE) Environment, Safety and Health (ES&H) Progress 
Assessment of the Morgantown Energy Technology Center (METC) 
in Morgantown, West Virginia. METC is currently a research and 
development facility, managed by DOE's Office of Fossil Energy. 
Its goal is to focus energy research and development to develop 
engineered fossil fuel systems, that are economically viable and 
environmentally sound, for commercial application. There is clear 
evidence that, since the 1991 Tiger Team Assessment, substantial 
progress has been made by both FE and METC in most aspects of 
their ES&H program. The array of new and restructured organiza- 
tions, systems, and programs at FE and METC; increased 
assignments of staff to support these initiatives; extensive training 
activities; and the maturing planning processes, all reflect a dis- 
cernable, continuous improvement in the quality of the ES&H 
performance. 


36097 (DOE/FTR-93014204) Travel to Brazil to attend 
meeting on global poverty and environmental degradation: 
Foreign trip report, May 29-June 6, 1992. Stokes, R.A.; Ov- 
erend, R. National Renewable Energy Lab., Golden, CO (United 
States). 12 Aug 1992. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-83CH10093. Order Num- 
ber DE93014204. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The Earth Summit was to be the follow through by the United 
Nations (UN) on the recommendations of the World Commission 
on Environment and Development that was chaired by Gro Harlem 
Brundtland. The Brundtland committee as it became known, pub- 
lished a seminal book in 1987 titled Our Common Future, which 
was its final report to the UN. The Earth Summit embodied a series 
of very contentious issues that included all of the North - South 
agenda of the last decade; an agenda that is polarized by the 
wealth disparity between the industrialized countries of the “North” 
and the Less Developed Countries (LDC) of the “South.” The major 
part of the visit to Brazil was sponsored by the US Export Council 
for Renewable Energy (US/ECRE) an umbrella organization that 
promotes export by the various US renewables trade associations. 


36098 (DOE/METC/C-—93/7094) The DOE NEPA process. 
Van Ooteghem, S.A. USDOE Morgantown Energy Technology 
Center, WV (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). (CONF-9306148-13: Coal-fired 
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power systems ‘93: advances in IGCC and PFBC review meeting, 
Morgantown, WV (United States), 28-30 Jun 1993). Order Number 
DE93040380. Source: OSTI; NTIS; GPO Dep. 

A brief overview indicating the types Of NEPA documents that 
are produced by the Department of Energy (DOE) in compliance 
with NEPA is shown in the figure. This figure indicates that the 
level of NEPA documentation required for any given project is 
graded and dependent on that project's size, complexity, and po- 
tential consequences to health and the human environment. More 
complex projects with potentially greater environmental impacts re- 
quire a much more in-depth analysis to ensure that these potential 
consequences can be managed and/or mitigated, so that the pro- 
posed project can proceed in compliance with NEPA. It is important 
to keep in mind the following points when conducting any project 
that involves Federal land, Federal monies, or Federal permits: 
Under these conditions (involvement of Federal lands, use of Fed- 
eral monies, or requirement for Federal permits), some level of 
NEPA analysis and documentation is required. The NEPA process 
must be completed and a decision favorable to the proposed 
project must be supported by the NEPA analysis before that pro- 
posed project can fully expend Federal funds. Activities that cannot 
proceed until the NEPA analysis and decision-making process is 
completed are those that: Result in an adverse environmental im- 
pact and/or limit the choice of reasonable alternatives. 


36099 (ETDE/JP-mf—-94707421) 1992FY survey report on 
technology to prevent greenhouse effect gases.: Survey on re- 
searches related to separation and storage of huge amount of 
carbon dioxide evolved. Japan Machinery Federation, Tokyo 
(Japan). Mar 1993. 100p. (In Japanese). Order Number 
DE94707421. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

This paper makes studies on technology for CO2 deepsea stor- 
age, hydrate behavior, and CO2 biological effects. Accumulation 
and evaluation of more technical informatior/knowledge are 
required for CO2 transportation to the deepsea bottom in consider- 
ation of costs of CO2 separation/‘transportation and minimizing 
CO2 environmental effects. It is also required to accumulate ther- 
modynamical property data and kinetic data on CO2/hydrates in 
the deepsea at temperatures of 1-4°C and at pressures over 
30MPa. Part of CO2 dissolves and diffuses into the ocean, and the 
rest forms solid particulate CO2/hydrates. The CO2 resultantly 
forms complicated solid-liquid mixed phase flows, which have seri- 
ous effects on the mass transfer process. Investigation is made on 
the model predicting CO2 diffusion in the deepsea bottom. CO2 ef- 
fects on deepsea organisms and possible ecosystem changes 
including food chain are also studied. It is difficult for higher organ- 
isms to survive in the liquid CO2 reservoir area, and pH becomes 
a problem in the diffusion area. A simulation model on the whole 
ecosystem is necessary to be made for elucidation. 172 refs., 58 
figs., 15 tabs. 


36100 (IEE-SR-242) Energy situation and environmental 
problems in China.: Final report on China-Japan joint study 
on energy and environment. Institute of Energy Economics, 
Tokyo (Japan). 15 May 1993. 145p. (In Japanese). Order Number 
DE94707429. Source: OSTI; NTIS; Available from The Institute of 
Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 1-chome, 
Minato-ku, Tokyo, Japan. 

With a target of 1.4 billion ton coal production and 1,100 billion 
kWh of power generation in 2000, the plan in China aims at empha- 
sizing the hydroelectric power generation and making appropriate 
development of the nuclear power generation. Production of crude 
oil is expected to be 145 million tons in 1995. There appear serious 
environmental pollution and ecosystem destruction in China. The 
environmental level in most cities is rather enhanced, but concen- 
tration of total suspended particulate matters in the atmospheric air 
in some cities is higher than the national standard level. SO2 is still 
also on the increase, and acid rain becomes comparatively worse 
in cities in the Yangtze River Vally and tends to be worse in the 
east and south China areas. There is also observed the spread of 
water pollution in rivers and lakes of a lot of big cities. The problem 
on deserted solid wastes has been unsolved. Coal occupies 76% 
of all the primary energy consumption in China, which is a main 
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cause of environmental pollution. The strategy aims at environmen- 
tal improvement by balance between environment and economy, 
energy conservation and environmental management, energy 
structure adjustment, and technological advances, but the shortage 
of fund and technology is the problem. 27 refs., 18 figs., 43 tabs. 


36101 (LBL-31885) Electricity end-use efficiency: Experi- 
ence with technologies, markets, and policies throughout the 
world. Levine, M.D. (Lawrence Berkeley Lab., CA (United States)); 
Koomey, J.; Price, L.; Geller, H.; Nadel, S. Lawrence Berkeley 
Lab., CA (United States). Mar 1992. 108p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098 
;AC05-840R21400. Order Number DE93040444. Source: OSTI; 
NTIS; GPO Dep. 

In its August meeting in Geneva, the Energy and Industry 
Subcommittee (EIS) of the Policy Response Panel of the Intergov- 
ernmental Panel on Climate Change (IPCC) identified a series of 
reports to be produced. One of these reports was to be a synthesis 
of available information on global electricity end-use efficiency, with 
emphasis on developing nations. The report will be reviewed by 
the IPCC and approved prior to the UN Conference on Environ- 
ment and Development (UNCED), Brazil, June 1992. A draft 
outline for the report was submitted for review at the November 
1991 meeting of the EIS. This outline, which was accepted by the 
EIS, identified three main topics to be addressed in the report: sta- 
tus of available technologies for increasing electricity end-use 
efficiency; review of factors currently limiting application of end-use 
efficiency technologies; and review of policies available to increase 
electricity end-use efficiency. The United States delegation to the 
EIS agreed to make arrangements for the writing of the report. 


36102 (NEI-DK-1316) Nordic transport and environment: 
Summary of a policy study. NORD, 1992:29. Nielsen, G. (AS 
Civitas (Norway)). Nordisk Ministerraad. 1992. 23p. Order Number 
DE94709600. Source: OSTI; NTIS. 

This is a summary report of a policy study made for the Nordic 
Group for Transport and the Environment under the Nordic Council 
of Ministers. The study aim is to synthesise existing knowledge 
and data in the Nordic countries on the environmental problems of 
transport from a "life cycle” point of view of the transport sector. 
The study also deals with the effects of different measures and 
policy instruments to reduce the impact of transport on the environ- 
ment. Existing statistics tend to underestimate the environmental 
effects of transport activities. They do not count the indirect im- 
pacts from the production of vehicles, infrastructure and fuels, the 
operation of infrastructure or the refuse from the disposal of vehi- 
cles and infrastructure. Road transport is responsible for 70-90 
percent of the environmental problems caused by transport, mainly 
due to it's large share of the transport volume in the Nordic coun- 
tries. A framework has been set up for the analysis of measures 
for the reduction of the environmental impacts of transport system. 
But there is still to little knowledge about the costs and benefits of 
different options. Stronger policy instruments are needed to carry 
out the most efficient measures. Improved knowledge can influence 
the political climate. Several other proposals are put forward in or- 
der to strengthen the role of environmental considerations in the 
transport sector. (au) 


36103 (NEI-DK-1317) Nordic traffic and the environment. 
NORD, 1992:28. Nordisk Ministerraad. 1992. 254p. (In Norwegian). 
Order Number DE94709609. Source: OSTI; NTIS. 

Environmental problems connected to production, operation, 
changes in the infrastructure, vehicles, fuels and machines with re- 
gard to the transportation systems in the Northern countries are 
discussed, based on relevant literature and statistics. A survey of 
the environmental problems that have to do with intercommunicat- 
ing traffic systems from cradle-to-grave is given. Possible remedial 
actions to reduce environmental problems are presented and the 
control and regulation of these actions are discussed. Suggestions 
are given as to measures which would lead to initiatives being 
more robust and quicker to expedite. (AB) 


36104 (NEI-SE—122) Economics, ethics and climate policy. 
Howarth, R.B. (Energy and Environment Division, Lawrence Berke- 
ley Laboratory, CA (United States)); Monahan, P.A. Stockholm 





Environment Inst. (Sweden). 1993. 66p. 
DE94702167. Source: OSTI; NTIS; INIS. 

Are the costs of greenhouse gas emissions abatement justified 
by the perceived benefits of sustained climate stability? Do people 
of the present generation have a moral right to impose climate risks 
on their descendants in generations to come? This report examines 
these questions in light of the emergent facts of climate science 
and their socioeconomic implications. We consider alternative nor- 
mative criteria for social decision-making with particular emphasis 
on cost-benefit analysis and the principle of sustainable develop- 
ment. While each framework yields important insights, we argue 
that the gross uncertainties associated with climate change and the 
distribution of impacts between present and future generations con- 
strain the usefulness of cost-benefit criteria in evaluating climate 
policy. If one accepts the ethical proposition that it is morally wrong 
to impose catastrophic risks on unborn generations when reducing 
those risks would not noticeably diminish the quality of life of exist- 
ing persons, a case can be made for concerted policy action to 
reduce greenhouse gas emissions. (118 refs., 3 figs., 4 tabs.) 


36105 (NEI-SE-124) The challenge of sustainable develop- 
ment in a greenhouse world: Some visions of the future: 
Report of a policy exercise held in Bad Bleiberg, Austria, 
September 2-7, 1990. Jaeger, J. (Stockholm Environment Inst. 
(Sweden)); Sonntag, N.; Bernard, D.; Kurz, W. Stockholm Environ- 
ment Inst. (Sweden). 1991. 85p. Order Number DE94702169. 
Source: OST; NTIS; INIS. 

Although "policy exercises” (PE) are still a novel approach to 
dealing with complex, large-scale issues such as acid precipitation, 
multi-national environmental planning, or global climatic change, 
they should not be viewed as an untested tool. The term "policy 
exercise” as used in this project was defined as "a deliberate pro- 
cedure in which goals and objectives are systematically clarified 
and strategic alternatives are invented and evaluated in terms of 
the values at stake. The exercise is a preparatory activity for effec- 
tive participation in official decision processes; its outcomes are not 
official decisions.” The participants at the September meeting re- 
ceived a detailed "Briefing Book” about a month beforehand to 
assist them in their preparations. This book listed three detailed 
objectives to guide the meeting: (1) to evolve and apply experi- 
mental methods and tools for making the scientific knowledge and 
information on climate change more useful to policy makers; (2) to 
use the Policy Exercise method to explore ideas on policy actions, 
research initiatives, and communications programs required to im- 
prove the debate on the climate change issue; and (3) to develop 
a set of recommendations on directions that should be taken to fur- 
ther develop and apply the Policy Exercise methods and toolse 


36106 (NUREG-1476) Final Environmental impact State- 
ment to construct and operate a facility to receive, store, and 
dispose of 11e.(2) byproduct material near Clive, Utah (Docket 
No. 40-8989). Nuclear Regulatory Commission, Washington, DC 
(United States). Div. of Low-Level Waste Management and Decom- 
missioning. Aug 1993. 190p. Sponsored by Nuclear Regulatory 
Commission, Washington, DC (United States). Source: OSTI; 
NTIS; INIS; GPO. 

A Final Environmental Impact Statement (FEIS) related to the Ii- 
censing of Envirocare of Utah, Inc.’s proposed disposal facility in 
Tooele county, Utah (Docket No. 40-8989) for byproduct material 
as defined in Section 11¢.(2) of the Atomic Energy Act, as 
amended, has been prepared by the Office of Nuclear Material 
Safety and Safeguards. This statement describes and evaluates 
the purpose of and need for the proposed action, the alternatives 
considered, and the environmental consequences of the proposed 
action. The NRC has concluded that the proposed action evaluated 
under the National Environmental Policy Act of 1969 (NEPA) and 
10 CFR Part 51, is to permit the applicant to proceed with the 
project as described in this Statement. 


36107 (ORNL/M-490) Environmental Guidance Program 
Reference Book: Marine Protection, Research, and Sanctuar- 
ies Act and Marine Mammal Protection Act: Revision 3. Oak 
Ridge National Lab., TN (United States). 31 Jan 1988. 260p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93041212. Source: OSTI; 
NTIS; GPO Dep. 
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Two laws governing activities in the marine environment are con- 
sidered in this Reference Book. The Marine Protection, Research, 
and Sanctuaries Act (MPRSA, P.L. 92-532) regulates ocean dump- 
ing of waste, provides for a research program on ocean dumping, 
and provides for the designation and regulation of marine sanctuar- 
ies. The Marine Mammal Protection Act (MMPA, P.L. 92-522) 
establishes a federal program to protect and manage marine mam- 
mals. The Fishery Conservation and Management Act (FCMA, P.L. 
94-265) establishes a program to regulate marine fisheries 
resources and commercial marine fishermen. Because the Depart- 
ment of Energy (DOE) is not engaged in any activities that could 
be classified as fishing under FCMA, this Act and its regulations 
have no implications for the DOE; therefore, no further considera- 
tion of this Act is given within this Reference Book. The 
requirements of the MPRSA and the MMPA are discussed in terms 
of their implications for the DOE. 


36108 (ORNL/M-734) Environmental Guidance Program 
Reference Book: Endangered Species Act and the Fish and 
Wildlife Coordination Act: Revision 5. Oak Ridge National Lab., 
TN (United States). 1 Jan 1989. 2938p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93041214. Source: OSTI; NTIS; GPO Dep. 

The Endangered Species Act and the Fish and Wildlife Coordi- 
nation Act are major federal statutes designed to protect plant and 
animal resources from adverse effects due to development pro- 
jects. Both Acts require consultation with wildlife authorities prior to 
committing resources to certain types of projects. The purposes 
and requirements of the two statutes are summarized in the follow- 
ing subsections. Also presented is a list of contacts in the regional 
and field offices of the US Fish and Wildlife Service. 


36109 (ORNL/M-2648/R3) Environmental Regulatory Up- 
date Table July/August 1993. Houlberg, L.M.; Hawkins, G.T.; 
Salk, M.S.; Danford, G.S.; Lewis, E.B. Oak Ridge National Lab., 
TN (United States). Sep 1993. 104p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO5-840R21400. 
Order Number DE93040595. Source: OSTI; NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated bi-monthly with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


36110 (SLU-MIKRO-R-54) Anaerobic degradation of phtha- 
lates in unsorted household wastes. Aaberg, H. Swedish Univ. 
of Agriculture, Uppsala (Sweden). Dept. of Microbiology. 1993. 37p. 
(In Swedish). Order Number DE94702211. Source: OSTI; NTIS. 

Examination paper. 

Phthalic acid and diethyl phthalate were tested for their 
biodegradability in anaerobic, unsorted household wastes. The 
compounds were analyzed by measuring absorbance after centrifu- 
gation of a water suspension. This cheap and rapid method was 
proven to be applicable. Both phthalic acid and diethyl phthalate 
disappeared almost completely in 1-3 months, using initial concen- 
trations from 50 to 250 mg/l. The same methodology was used for 
diethylhexyl phthalate, but did not work. The stoichiometrically 
expected amounts of methane were not found for any of the com- 
pounds, and in case of diethyl phthalate an inhibition of the 
methane production was observed. (36 refs., 17 figs.) 


36111 (TFB-92-29) Strategy for constraining carbon diox- 
ide emissions from road traffic. Eriksson, Gunnar (Nordplan 
(Sweden)). Swedish Transport Research Board, Stockholm (Swe- 
den). Dec 1992. 53p. (In Swedish). Order Number DE94702205. 
Source: OSTI; NTIS. 

The work was initiated in the winter 1992 by the Swedish Min- 
istry of Transport and Communications. The purpose was to 
analyze the social cost of constrained carbon dioxide emissions 
from road traffic, in the form of an background report. Several 
measures are indicated that can contribute to decreased carbon 
dioxide emissions without any or at very low social costs. In other 
words these measures are paid for by other positive social effects. 
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A calculation indicates that the Swedish carbon dioxide tax need to 
be raised from 0.25 SEK (USD 0.03) to 1.25 SEK (USD 0.16) per 
kg carbon dioxide to meet the national carbon dioxide objective 
(which is interpreted for the road traffic as holding emissions con- 
stant at 1990 year level to the year 2000). However, vehicle 
purchasers undervaluation of fuel costs motivates that a carbon 
dioxide tax is combined with an energy related sales tax to encour- 
age the purchasers choice and the manufacturers development of 
vehicles with better fuel economy. These measures might need to 
be supplemented with "carbon dioxide directives” to the national 
traffic administrations. These measures can, all together, create 
conditions for an economically effective adaption to the carbon 
dioxide objective. (48 refs., 12 figs., 3 tabs.) 


2904 Energy Resources 


36112 (NEI-DK-1274, pp. 31) European Bank for Recon- 
struction and Development. Dyvik, E. (The European Bank for 
Reconstruction and Development, London (United Kingdom)). En- 
ergistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

Short communication EUROPE/energy management; ENERGY 
MANAGEMENT/Sfinancing; EUROPE; FINANCING; INTERNA- 
TIONAL ORGANIZATIONS; POLLUTION ABATEMENT; ENERGY 
CONSERVATION; ENERGY SUPPLIES 


36113 (NEI-DK-1280) Sejeroe: Energy and the environ- 
ment. Draft project. Nellemann Raadgivende Ingenioerer og 
Planlaeggere A/S, Aarhus (Denmark). Nov 1992. 28p. (In Danish). 
Contract ENS-51161-92.0034. Order Number DE94702014. 
Source: OSTI; NTIS. 

An analysis of the potentials for a total solution to a number of 
environmental and energy-problems on the Danish island of Se- 
jeroe by coordinating initiatives concerned with waste management, 
heat and electricity supply and agriculture (dealing with manure). It 
is suggested that an organization (Sejeroe Miljoe- og Energisel- 
skab: Sejeroe Society for Energy and the Environment) should be 
established to carry out the recommendations of the project. One 
idea is to establish a cheap and non-polluting method of cleaning 
and gasifying sewage slam. This system will be based on percola- 
tion through plant roots. The methane produced from biomass 
conversion plants based on farm manures possibly supplemented 
by grass from set-aside fields and seaweed, will be used as fuel for 
a local cogeneration plant. Any surplus energy could be used for 
desalination of sea water to produce drinking water. The establish- 
ment of the system should stimulate the development of agriculture 
on the island as it will ensure a better use of manures and the sale 
of straw for fuel for the newly established cogeneration plant. The 
system for cleaning sewage based on plant roots is based on a 
similar one effected by The Camphill Village Trust in Gloucester- 
shire, England, which has proved to be very effective. (AB) 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 36091, 36130, 36272, 36286 


36114 (CONF-9006234-, pp. 195-201) EPA and the Federal 
Technology Transfer Act: Opportunity knocks. Gatchett, A.M. 
(Environmental Protection Agency, Washington, DC (US)); Fradkin, 
L.; Moore, M.; Gorman, T.; Ehrlich, A. Oak Ridge National Lab.., 
TN (United States). [1990]. From Symposium on access and use 
of information resources in assessing health risks from chemical 
exposure; Oak Ridge, TN (United States); 27-29 Jun 1990. in Ac- 
cess and use of information resources in assessing health risks 
from chemical exposure: Proceedings. 293p. Order Number 
DE93013818. Source: OSTI; NTIS. 

In 1986, the Federal Technology Transfer Act (FTTA) was estab- 
lished to promote a closer, collaborative relationship between 
federal government agencies and the private sector. With the in- 
creasing need for new cost-effective technologies to prevent and 
control pollution, both the US Environmental Protection Agency 
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(EPA) and private industry are encouraged to facilitate the transfer 
of knowledge and technology under this Act. The FTTA removed 
several of the legal and institutional barriers to cooperative re- 
search that existed before the Act’s passage. Through the FTTA, 
the government strives to promote the movement of its products, 
processes, skills, and knowledge into the private sector for further 
development and commercialization by encouraging the exchange 
of technical personnel and the sharing of facilities and other re- 
sources. Collaborative efforts between industry, federal agencies, 
and academia are made possible through cooperative research 
and development agreements (CRADAs). Forty-two CRADAs and 
five licensing agreements have been initiated with EPA under this 
program. This paper provides an overview of this new and innova- 
tive program within the EPA. 1 fig., 2 tabs. 


36115 (DOE/CH-93019) National Program Plan Fuel Cells 
in Transportation: Executive Summary. USDOE Assistant Sec- 
retary for Conservation and Renewable Energy, Washington, DC 
(United States). Office of Propulsion Systems. Feb 1993. 30p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93017557. Source: 
OSTI; NTIS; GPO Dep. 

Fuel cells are being developed for application in the transporta- 
tion sector because they will convert hydrogen to electric power at 
high efficiencies with virtually no detrimental environmental impact. 
To realize these energy, environmental, and economic benefits, de- 
velopers of FCVs need to (1) reduce the size and weight of current 
designs, (2) develop fuel cell propulsion systems with rapid start-up 
and greater load-following capability, (3) reduce system cost and/or 
improve performance, and (4) utilize alternative fuels to a large ex- 
tent. This Plan addresses the FCV-related requirements of the 
Energy Act, describing a development program for light- and 
heavy-duty propulsion systems, a basic R&D program on fuel cell 
technology that is separate from, but feeds into, the system devel- 
opment activities, and supporting analyses. Implementation of the 
Program Plan by means of industry/government alliances will ac- 
celerate the commercialization of FCVs. In the long term, the 
successful deployment of large numbers of FCVs promises to elim- 
inate the transportation sector as a major contributor to the nation’s 
environmental problems. 


36116 (ETDE/JP-mf-94707421, pp. 151-176) Clean coal 
technology transfer to developing countries. Japan Machinery 
Federation, Tokyo (Japan). Mar 1993. 100p. (in Japanese). In 
1992FY survey report on the present situation of clean coal tech- 
nology and future prospect. Order Number DE94707421. Source: 
OSTI; NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

Japan is the world’s largest coal importing country and a techno- 
logically advanced country. This paper describes its contribution to 
other countries through developing and transferring clean coal 
technologies. To promote and smooth coal utilization in developing 
countries, it is important to identify their current situations, establish 
comprehensive plans, and implement model business operations 
according to the plans. Possibilities of cooperation with China for 
example are discussed. Technical cooperation requires incorporat- 
ing a master plan having consistency in the aspects of Chinese 
cultures, economy, and technologies, providing technologies that 
can comply with basic structures in China to accept the technolo- 
gies, and disclosing patented technologies. Software technologies 
are important in addition to those for hardwares. Transfer of busi- 
ness managing techniques or even cooperative management may 
be requested. Financial aids are critical regardless of the sizes of 
projects. Available fund sources may include ODA, govemmental 
and private funds. Energies, coal in particular, in developing coun- 
tries maintaining startlingly rapid economical growths in recent 
years relate closely to environmental problems. Introduction and 
proliferation of clean coal technologies are indispensable. Japan- 
ese assistance is demanded. 


36117 (IVA-M-276) Energy for generations to come. Con- 
clusions and recommendations: An IVA-study of needs and 
prerequisities for research and technical development for the 
2000s. Royal Swedish Academy of Engineering Sciences, Stock- 
holm (Sweden). 1992. 3ip. (In Swedish). Order Number 
DE94702206. Source: OSTI; NTIS. 
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In our concluding study we have formulated our recommenda- 
tions: The objectives of Swedish R and D in the energy field 
should be: to develop a cost-effective, environmentally sound and 
flexible energy system, and to increase Sweden's international 
competitiveness in industry and research. Energy-related research, 
development and demonstration activities (RD and D) should also 
in the future be designated national programs with separate fund- 
ing. An increased proportion of all government appropriations to 
energy RD and D should be allocated to basic and applied re- 
search at universities and colleges. The government should take 
steps to give financial support to cooperative industrial research 
efforts. Direct government grants to individual companies for devel- 
opment, demonstration and purchasing of new energy equipment 
and systems should be phased out. Sweden should take an active 
part in the planning and implementation of international R and D 
programs. By creating a consistent, credible and sustainable sys- 
tem of regulations, fees and taxes (taking into account international 
developments), the Government should be able to influence the 
development of the energy system in a fruitful way. Development 
efforts directed to a particular sector have to be evaluated with re- 
gard to their contribution to the overall effectiveness of the energy 
system. Research concerning factors influencing energy use must 
continue to receive priority « 


36118 (IVA-M-278) Energy for generations to come: Part 
2. Successful development of energy technology. Royal 
Swedish Academy of Engineering Sciences, Stockholm (Sweden). 
1992. 136p. (In Swedish). Order Number DE94702207. Source: 
OSTI; NTIS 

Essential ingredients to successful commercial technical devel- 
opments are analyzed. Important points are: There should exist 
mechanisms for the evaluation of the technical potential of a new 
technology at the company itself. Intimate cooperation with the cus- 
tomers will bring the development process closer to the market. 
Effects of governmental grants or development of new technology 
seem to have negative effects. Development support from the gov- 
ernment has almost always been allocated to projects that would 
have been carried out anyway, or to projects that should not have 
been carried out at all. This can be attributed to the low efficiency 
of these policy tools, and to the lack of coordination between eco- 
nomic support and other policy measures such as energy taxes. 
The report concludes that there is not need to subsidize industry's 
product development. If the government introduces regulations, 
fees, taxes et cetera, in order to influence developments, such a 
system must be sustainable and reliable, and take into account in- 


ternational developments, so that sufficiently large markets can be 
created , 


36119 (IVA-M-—279) Energy for generations to come: Part 
3. Energy research: Options for the 21st century. Royal 
Swedish Academy of Engineering Sciences, Stockholm (Sweden). 
1992. 126p. (In Swedish). Order Number DE94702208. Source: 
OSTI; NTIS. 

The study has analyzed the state-of-the-art and technological 
opportunities in different areas of science and technology, and pro- 
poses a strategy for Swedish energy R and D. Swedish R and D in 
the field of energy should make a significant contribution to the de- 
velopment of a cost-effective, environmentally sound and flexible 
energy system and increase Sweden's international competitive- 
ness in industry and research. Key technologies include systems 
technology, advanced maintenance technology, nuclear technology 
(both fusion and fission), gasification and combustion technology, 
material engineering, surface physics and chemistry, together with 
biotechnological research directed at photosynthesis. Systems 
technology is essential for the development of the transport sector, 
for electric power, environmental control and energy conservation. 
The complexity of the energy system calls for a comprehensive 
view and understanding of the interaction between different sectors 
of the energy system and society as a whole. Research concerning 
factors which affect energy use, and other relevant research in the 
social sciences must therefore continue to receive priority. Materi- 
als engineering is vital to developments in gasification and 
combustion engineering, building design, fuel cells, solar cells, 
measuring and control technology and nuclear waste technology. 


Developments in thin film and surface physics are vital to the de- 
velopment of fuel cells, solar energy conversion, catalysts and 
sensor technology. Developments in biotechnology can be vital in 
solar energy conversion, biomass production, capturing carbon 
dioxide, and possibly direct conversion of biomass. Nuclear power 
technology is vital for maintenance, operation and improvements in 
existing nuclear power plants. The option to develop the next gen- 
eration of nuclear power plants should be kept open. In the longer 
term, fusion and transmutation can also become viable alternatives. 


36120 (LA-UR-93-3431) Industrial alliances. Adams, K.V. 
Los Alamos National Lab., NM (United States). 13 Sep 1993. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9303226—1: Lab to market con- 
ference; Dual use technologies conference, Albuquerque, NM 
(United States); Washington, DC (United States), Mar 1993; 25-26 
oct 1993; CONF-9310175—1). Order Number DE94000824. Source: 
OSTI; NTIS; GPO Dep. 

The United States is emerging from the Cold War era into an 
exciting, but challenging future. Improving the economic competi- 
tiveness of our Nation is essential both for improving the quality of 
life in the United States and maintaining a strong national security. 
The research and technical skills used to maintain a leading edge 
in defense and energy now should be used to help meet the chal- 
lenge of maintaining, regaining, and establishing US leadership in 
industrial technologies. Companies recognize that success in the 
world marketplace depends on products that are at the leading 
edge of technology, with competitive cost, quality, and perfor- 
mance. Los Alamos National Laboratory and its Industrial 
Partnership Center (IPC) has the strategic goal to make a strong 
contribution to the nation’s economic competitiveness by leveraging 
the government's investment at the Laboratory: personnel, infra- 
structure, and technological expertise. 


36121 (NEI-DK-1230) Danish energy research: Status and 
perspectives. Note produced in connection with "Energirede- 
goerelse” 1992. Energiministeriet, Copenhagen (Denmark). Nov 
1992, 19p. (In Danish). Order Number DE93516635. Source: 
OSTI; NTIS. 

A short descriptive survey of especially state-supported energy- 
related research carried out in Denmark and its interplay with other 
research and development activities, with commercial firms, electric 
power companies and with research funded by the European com- 
munities. Brief descriptions are given of the institutes and places of 
higher education whose members carry out the research, the 
Minister of Energy’s research programme, and the financing of re- 
search projects. Results of research on energy consumption and 
supply, oil and natural gas production and social aspects related to 
energy are presented. Strategic considerations and possible sub- 
jects for future research are also dealt with. (AB) 


36122 (NEI-DK-1274, pp. 218-227) Progress and business 
foundation a new institutional infrastructure in the transition 
process in the Polish economy. Zebrowski, M. (Progress and 
Business Foundation, Krakow (Poland)). Energistyrelsen, Copen- 
hagen (Denmark). 1993. (CONF-9209402-: Workshop on energy 
conservation and energy management in buildings, Copenhagen 
(Denmark), 14-16 Sep 1992). In Workshop on energy conservation 
and energy management in buildings. 341p. Order Number 
DE94702008. Source: OSTI; NTIS. 

The Progress and Business Foundation P and B originated to 
meet the needs of the new institutional system and to provide 
know-how and organizational and development potential aimed at 
promoting the socio-economic transition process in Poland. (P and 
B) represents the intellectual potential of leading universities, in- 
dustry (private business) and the Danish Technological Institute. P 
and B initiates and supports projects which assist businesses and 
industries and provides forms of sharing business development 
ideas and experience. The uniqueness of the Foundation consists 
in the fact that it provides a meeting platform focusing all the in- 
volved parties in the country’s scientific cultural and institutions in 
Cracow city, located at the European crossroads ideally suited for 
the proliferation of ideas and development to other countries of 
Central and Eastern Europe. A particular focus is the restructure of 
the energy sector with particular interest in crude oil and fuels. The 
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relevant aspects of the activities in that area are described show- 
ing P and B's role as an common independent platform. The 
outline of the project aimed at restructuring the oil sector is pre- 
sented, including the role of the EEC. The appropriate role of 
foreign expertise is also discussed. 


36123 (NEI-DK-1274, pp. 230-234) OPET - Vilnius. Jo- 
hansen, P. (Cowiconsult, Consulting Engineers and Planners A/S 
(Denmark)). Energistyrelsen, Copenhagen (Denmark). 1993. 
(CONF-9209402—: Workshop on energy conservation and energy 
management in buildings, Copenhagen (Denmark), 14-16 Sep 
1992). In Workshop on energy conservation and energy manage- 
ment in buildings. 341p. Order Number DE94702008. Source: 
OSTI; NTIS. 

The Directorate-General for Energy of the Commission of the 
European Communities has established a network of organizations 
working within the promotion of European energy technologies, the 
socalled OPET (Organisations for the Promotion of Energy Tech- 
nology). Recently this network of 43 organisations is expanded to 
cover a number of East European Countries as well as some EFTA 
countries through the establishment of a number of Energy Cen- 
tres. This network and its activities will be presented giving specific 
examples from the Energy Centre in Vilnius which is managed by 
the Danish Company, COWlconsult. Activities within energy con- 
servation and energy management in buildings is highlighted and 
the cooperation possibilities offered by the OPET-network pre- 
sented. (au) 


36124 (NEI-DK-1298) Energy use in buildings. Projects 
carried out under the auspices of the Danish Energy Agency’s 
research programme 1990-1992: Status report 5. Energy 
research and development. Oestergaard, J. Statens Byggeforskn- 
ingsinstitut, Hoersholm (Denmark). Aug 1992. 76p. (in Danish). 
Order Number DE94709580. Source: OSTI; NTIS. 

The report lists and describes research projects which have re- 
ceived subsidies from the Danish Energy Agency (ranging under 
the Danish Ministry of Energy) in relation to its research programme 
(EFP: Energi Forsknings Program = Programme for Energy Re- 
search). The projects fall under the headings of windows and glass 
areas, solar walls, solar heating systems, ventilation, domestic wa- 
ter and heating installations, low-energy buildings, computer-tools 
and information. In the case of each project the names are given of 
persons or firms responsible for the carrying out of the project, its 
status and the publication of its results. An address list of involved 
institutions and firms is also to be found in this publication. (AB) 


36125 (NEI-DK-1332) Poland: Principles of energy plan- 
ning. Evaluation of the state of gas conduits. Training of 
Polish gas technicians. Final report. Naturgas Midt/Nord, Viborg 
(Denmark). Aug 1992. 94p. (In Danish, English). Contract IMOe-89. 
Order Number DE94709618. Source: OSTI; NTIS. 

The report includes detailed information on the principles for en- 
ergy planning in Lodz, Poland, an evaluation of the condition of the 
gas conduits in Lodz and describes the training of Polish gas tech- 
nicians by Danish specialists on the subject. Maps and related 
numerical data are included. A number of case studies are de- 
scribed in detail. (AB) 


36126 (RISOe-R-684(EN)) Meteorology and Wind Energy 
Department annual progress report 1 January - 31 December 
1992. Petersen, E.L.; Skrumsager, B. (eds.). Risoe National Lab.., 
Roskilde (Denmark). Meteorology and Wind Energy. Jun 1993. 
44p. Order Number DE93516660. Source: OSTI; NTIS; Also avail- 
able from Risoe Library, P.O. Box 49, DK-4000 Roskilde, Denmark. 

The primary objective of the department is to make an essential 
contribution to research, development, and consulting in connection 
with the production, application and export of Danish wind turbines. 
A secondary objective is to carry out reserch in boundary-layer me- 
teorology, which is fundamental to solving major environmental and 
energy problems of society. There is a general demand for an im- 
proved ability to describe and estimate flows and fluxes in the 
lower atmosphere with regard to wind resources, a multitude of en- 
vironmental questions, and loads on structures including wind 
turbines. Through its research and development work, the depart- 
ment is able to develop methodologies including computer models 
for use by industry, institutions, and governmental authorities. In 
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the long view the department is developing facilities and pro- 
grammes to enable it to serve as a national and European centre 
for wind energy and boundary-layer meteorological research. (au) 


36127 (UCRL-52000-93-5) Energy and Technology Review, 
May 1993. Quirk, W.J.; Sefcik, J.A. (eds.). Lawrence Livermore 
National Lab., CA (United States). May 1993. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93040198. Source: OSTI; NTIS; GPO 
Dep. 

Four articles are included in this issue. The first expounds upon 
the unique properties of organic aerogels and their applications. 
The second article describes computer algorithms that help detect 
and identify small features in complex biomedical images. Third, 
efforts by scientists from Lawrence Livermore National Laboratory 
to assess pollution sources and establish priorities for pollution pre- 
vention in the southern Ural mountains where millions of high-level 
radioactive wastes were discharged into the Techa river between 
1949 and 1976. Last, increases in output power of copper vapor 
lasers used for uranium atomic vapor isotope separation is im- 
proved with the use of an internal septum that reduces peak gas 
temperature. 
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Refer also to citation(s) 35841, 35842, 35843, 35844, 35889, 36286 


36128 (ETDE/JP-mf-94707417) Report on the investigation 
concerning the fundamental policy of Japan for atomic energy 
such as legistration relating to atomic energy in 1992 fiscal 
year. Japan Machinery Federation, Tokyo (Japan). Mar 1993. 76p. 
(In Japanese). Order Number DE94707417. Source: OSTI; NTIS; 
Available from The Japan Machinery Federation, 5-8, Shibakoen 3- 
chome, Minato-ku, Tokyo, Japan. 

This report is devoted to the description of the present status of 
atomic energy development in ex-USSR and the Democratic Peo- 
ple’s Republic of Korea(North Korea). In the former USSR, 
pressurized light water reactors and graphite-moderated light-water 
cooled channel type reactors are operated. This country had an 
ambitious plan that the total capacity of nuclear power generating 
stations would amount to 190,000,000kW, which occupies about 
40% of the total power generation, by the year 2000 until the Cher- 
nobyl accident occurred. After the accident, however, the nuclear 
energy development has been slowed down and the construction 
plan of atomic reactors corresponding to about 100,000,000kW 
was suspended or frozen. The development of nuclear energy is 
somewhat corrected downward still in new Russia after the USSR 
collapsed. On the other hand, North Korea has a Calder Hall type 
reactor(SMWe), a spent-fuel storage pond, a nuclear rec- 
tor(50MWe) under construction, a radiochemical facility, a nuclear 
fuel rod fabrication plant, a nuclear fuel rod storage, an atomization 
and nuclear electronics labortory, an isotope processing laboratory, 
a 8MWe experimental reactor. Besides, this country is constructing 
a 200MWe nuclear reactor in Taechon. 1 fig., 5 tabs. 


36129 (ETDE/JP-mf-94707417, pp. 19-53) Current stituation 
of nuclear power development in the former Soviet Union. 
Japan Machinery Federation, Tokyo (Japan). Mar 1993. (in Japan- 
ese). In Report on the investigation concerning the fundamental 
policy of Japan for atomic energy such as legistration relating to 
atomic energy in 1992 fiscal year. 76p. Order Number 
DE94707417. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

This paper summarizes nuclear power utilization in the former 
Soviet Union. Nuclear power generation uses mainly two types of 
light-water reactors: one is a pressurized water reactor referred to 
as VVER and the other a graphite-moderated light-water cooling 
channel reactor referred to as RBMK. While both are divided into 
three generations according to design times, design has begun 
since 1987 on an improved third-generation reactor, incorporating 
lessons from the Chernoville accident. The lessons are reflected in 
adopting dual housing containers and completely independent four- 
train safety system, and introducing severe accident measures. 





Troubles including unscheduled shutdowns occur frequently, requir- 
ing improvements in device quality and enhancements in levels of 
operating personnel as important assignments. With respect to 
safety issues in old type reactors, IAEA has made international 
indications and evaluations, and begun an international safety im- 
provement project. Nuclear fuel cycling activities in the Soviet have 
linked with military production, hence they have been kept secret. 
However, they are being make clear recently. The paper describes 
uranium mining, enrichment, fuel manufacture, retreatment of used 
fuels, and wastes treatment, as well as trends in public opinions, 
and international cooperations. 


36130 (ETDE/JP-mf—94707417, pp. 55-76) Current situation 
of nuclear power development in Democratic People’s Repub- 
lic of Korea. Japan Machinery Federation, Tokyo (Japan). Mar 
1993. (In Japanese). In Report on the investigation concerning the 
fundamental policy of Japan for atomic energy such as legistration 
relating to atomic energy in 1992 fiscal year. 76p. Order Number 
DE94707417. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

This paper summarizes nuclear power development in North 
Korea. In the premises of the nuclear power research center in Ny- 
ongbyon, the nuclear power plant Unit No. 1 with an output of 5 
MWe is in operation as a test power reactor. The reactor is a 
Colder Hall reactor of natural uranium, graphite moderated carbon 
dioxide cooling type. Unit No. 2 with an output of 50 MWe is under 
construction with operation start-up scheduled for 1995. Other 
facilities include radiation chemistry facilities for experimenting dis- 
solution, extraction and purification of nuclear reactor fuels, forming 
and processing factories, and fuel storing facilities. The research 
center executes radiation chemistry and isotope processing, and 
has a pool-type IRT research reactor made in the Soviet. Other 
than the Nyongbyon area, a nuclear power plant with an output of 
200 MWe is under construction in Techon, and three other units 
are being planned. The paper also introduces the Pyongyang nu- 
clear research center, uranium ore concentrate pilot plant in 


Pakchon, uranium ore concentrate production plant in Pyongsan, 
and uranium mines. Descriptions are given on the institute of 
radiation protection, and agricultural and medical utilization of ra- 
dioactive rays. The paper mentions issues of joining IAEA and 
performing the security measure treaty, and their background. With 
respect to the suspicion on plutonium use, IAEA needs to confirm 
whether the North Korean plan is limited to peaceful use. 


36131 (INIS-JP—008, pp. 496-499) The Japanese Nuclear 
Energy Encyclopedia edited and computerized to promote 
public acceptance. Shimooke, T. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); Koba- 
yashi, K.; Suzuki, Y.; Kobayashi, S. Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 558p. (CONF-9203223-—: In- 
ternational conference on radiation effects and protection, Mito 
(Japan), 18-20 Mar 1992). In Proceedings of the international con- 
ference on radiation effects and protection. Order Number 
DE93764166. Source: OSTI; NTIS; INIS. 

Editing the Japanese Nuclear Energy Encyclopedia has been in 
progress since 1989. It will be completed in 1993. The book is in- 
tended to provide raw material for the public to have his own 
judgement on nuclear energy. It is also useful as a ‘text book’ for 
specialists who lecture on the nuclear energy including the social 
effects at public seminars and meetings. Computerization of the 
book is also being made simultaneously. The trial use of the partly 
completed book has been started by some 150 of the nominated 
lectures through the country from August 1992. The computerized 
book has been well received so far by these lectures. (J.P.N.). 


36132 (NUREG/CP-—0130-Vol.1, pp. 18-33) The nuclear in- 
dustry’s plan to achieve new nuclear power plant orders in the 
1990’s. Bayne, P. (Council for Energy Awareness, Washington, DC 
(US)). Nuclear Regulatory Commission, Washington, DC (United 
States). Office of Nuclear Regulatory Research; Harvard Univ., 
Boston, MA (United States). Harvard Air Cleaning Lab.; USDOE 
Assistant Secretary for Nuclear Energy, Washington, DC (United 
States). Office of Nuclear Safety; International Society of Nuclear 
Air Treatment Technologies, Inc., Columbus, OH (United States). 
Jul 1993. (CONF-920823—Vol.1: 22. Department of Energy 
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(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NAC Nuclear Air Cleaning 
Conference, Sessions 1-8: Volume 1. 483p. Source: OSTI; NTIS; 
INIS; GPO. 

Since the Arab Oil Embargo of 1973, there has been a direct re- 
lationship between the growth in the Gross Domestic Product and 
the growth in the use of electricity in the United States. That close 
relationship between economic growth and electricity will continue. 
If that is true, the United States Department of Energy says this 
country will need between 190,000 to 275,000 megawatts of new 
generating capacity in the next 20 years. Electricity is one of the 
cleanest and most efficient uses of energy. Of all the ways to gen- 
erate electricity, nuclear power plants are the cleanest, producing 
no air pollution and no greenhouse gases. To help supply the 
needed increase in electricity generating capacity, the US nuclear 
power industry has developed a Strategic Plan for Building New 
Nuclear Power Plants. The plan identified fourteen issues which 
must be dealt with to create the conditions under which utilities 
could place orders for new nuclear plants by the mid-1990’s. The 
plan was published in November of 1990 and significant progress 
has been made on most of the fourteen issues. The plan and 
progress made are reviewed in depth. 


2908 Heat Utilization 


36133 (CRIE-Y-92004) Estimation of energy saving poten- 
tial by introduction of co-generation systems into Tokyo 
district. Sagai, S. (Central Research Institute of Electric Power In- 
dustry, Tokyo (Japan)); Shiina, T. Central Research Inst. of Electric 
Power Industry, Tokyo (Japan). Dec 1992. 26p. (In Japanese). Or- 
der Number DE94707386. Source: OSTI; NTIS; Available from 
Central Research Inst. of Electric Power Industry, 1-6-1, Ote- 
machi, Chiyoda-ku, Tokyo, Japan. 

Power and heat supply with cogeneration was discussed as an 
energy saving technology, and its energy saving potential was 
studied. Specifically, the Tokyo ward district was selected to ar- 
range data for power demand and heat demand on a standard 
area mesh (1 km square) as one unit. Several types of cogenera- 
tion system are installed in each area of the Tokyo ward district to 
compare them with the conventional supply patterns and evaluate 
possibilities of achieving the energy conservation. Electric power/ 
heat power sources are gas turbines, gas engines, diesel engines, 
and fuel cells. Three operation patterns were conceived. As a re- 
sult of discussion on geographical characteristics, heat/power 
supply offers higher possibility of energy saving in a region com- 
prising of both business/commercial areas and housing areas. It 
was found out that in the central part of the Tokyo ward district 
where power demand is larger than heat demand, installing de- 
vices with high power generation efficiency is more advantageous. 
11 refs., 15 figs., 5 tabs. 
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Refer also to citation(s) 36054, 36055, 36168, 36170, 36208, 
36213, 36217 


36134 (NEI-DK-1231) Elements of a plan of management 
for saving electricity. Elspareraidet, Copenhagen (Denmark). Sep 
1992. 24p. (In Danish). Order Number DE93516633. Source: 
OSTI; NTIS. 

During the spring of 1992, the Danish Ministry of Energy set up 
a committee (Elspareraadet: a council for electricity saving) to pro- 
mote and coordinate the efficient use and the saving of electricity. 
The publication presents descriptions of the development and dis- 
position of electricity consumption in Denmark, of the status of 
initiatives concerning electricity saving, suggestions for the nature 
of the elements comprising the plan of management, the expected 
effects and proposals for follow-up. A description of the administra- 
tion and organization of the committee is also given. Included in 
the new initiatives recommended by the committee are purchaser 
policies to promote public consideration of energy saving properties 
when purchasing electric appliances, the use of foreign financing 
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by state institutions and local authorities, the appointment of "en- 
ergy chiefs” in firms in order to encourage the efficient use of 
energy, an evaluation of laws on carbon dioxide reduction as pollu- 
tion abatement tools and of relevant standardization, differentiated 
taxation and an annual evaluation of suggested energy saving ini- 
tiatives. (AB) 


36135 (NEI-DK-1274) Workshop on energy conservation 
and energy management in buildings. Energistyrelsen, Copen- 
hagen (Denmark). 1993. 341p. (CONF-9209402-: Workshop on 
energy conservation and energy management in buildings, Copen- 
hagen (Denmark), 14-16 Sep 1992). Order Number DE94702008. 
Source: OSTI; NTIS 

The workshop Energy Conservation and Energy Management in 
Buildings was a contribution to the Energy Efficiency 2000 cam- 
paign implemented under the auspices of the United Nations, 
Economic Commission for Europe. The main aim of Energy Effi- 
ciency 2000 is to enhance trade and cooperation in energy 
efficient, environmentally sound techniques and management prac- 
tices between participating countries and in particular between 
formerly centrally planned economies and the market economies. 
The papers presented at the workshop focuses on the promotion 
of energy conservation and energy management activities, espe- 
cially in Central and East European countries. The aim of the 
workshop was to identify those factors which are essential for the 
implementation of an energy conservation strategy, both long and 
short term. Papers also deal with the Danish energy sector 
specifically, consultancy and training, research and industrial devel- 
opment, information dissemination, project preparation and 
implementation and legislative aspects. In Denmark generally, 
measures have been taken which have cut down heat consump- 
tion in buildings be 50% per meter. It was conclusively pointed out 
that rates of electricity consumption is clearly influenced by rates of 
economic growth. (AB) 


36136 (NEI-DK-1274, pp. 5-15) Energy efficiency 2000 
project. Romig, F. (UN Economic Commission for Europe, Geneva 
(Switzerland)). Energistyrelsen, Copenhagen (Denmark). 1993. 
(CONF-9209402—: Workshop on energy conservation and energy 
management in buildings, Copenhagen (Denmark), 14-16 Sep 
1992). In Workshop on energy conservation and energy manage- 
ment in buildings. 341p. Order Number DE94702008. Source: 
OSTI; NTIS. 

The manager of the Energy Efficiency 2000 project gives a de- 
scription of the aims and activities of the Economic Commission for 
Europe which ranges under the United nations. There are now, in 
addition to the 34 states, 9 mew members which are Bosnia- 
Herzegovina, Croatia, Estonia, Israel, Latvia, Lithuania, Moldova, 
the Russian Federation and Slovenia. ECE’s role is to facilitate co- 
operation among member states in all areas of economic activity 
including energy, especially in relation to the transmission from 
central planning to market economy. The importance of information 
dissemination, Western contacts, and objective positive analyses is 
stressed. Without economic progress fragile new institutions and 
mechanisms for economic reform will not gain enough momentum 
to become effective. All laws and regulations pertinent to energy 
use in these countries must be reviewed. The sub-aims of the En- 
ergy Efficiency 2000 project are increased contacts between 
businessmen, trade officials, bankers and engineers, a listing of 
competent individuals in relevant enterprises, banks and govern- 
ment officies, information exchange on legal instruments, grants, 
subsidies, loan schemes, energy labelling and technical standards, 
a listing of selected technologies, products and services for energy 
efficiency, pollution abatement and control, descriptions of current 
pilot projects for energy savings in Central and Eastern Europe 
and analyses to identify key energy efficient technologies and man- 
agement practices. (AB) 


36137 
Agency: 


(NEI-DK-1274, pp. 16-26) The International Energy 
Its possibilities for co-operation with Central and 
Eastern European countries. Maass, G. (International Energy 
Agency, Division for Energy Technology Collaboration (France)). 
Energistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 


242 ERA Vol. 18, No. 12 


on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

The paper will first give an overview about the International 
Energy Agency’s role, objectives and policies relating to such sub- 
jects as emergency preparedness, energy security, energy and the 
environment and relations to non-Member countries. It will then 
concentrate on the latter subject, describing the opportunities for 
co-operation between the IEA and countries of Central and Eastern 
Europe such as information exchange and energy policy reviews. It 
will in particular describe international collaboration undertaken 
within the framework of the IEA, and the possibilities for non- 
Member countries of the IEA to join this collaboration. Some 
existing or planned collaborative projects relating to the workshop’s 
subjects such as activities in the field of buildings and community 
systems, advanced heat pump systems, district heating and elec- 
tricity demand-side management as well as information exchange 
services will be described in greater detail. (au) 


36138 (NEI-DK-1274, pp. 27-30) The PHARE programme of 
the European Community: Energy conservation and energy 
management in buildings. Hilz, C. (Operational Service PHARE, 
Commission of the European Community, Brussels (Belgium)). En- 
ergistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

The countries of Central and Eastern Europe attract major pri- 
vate investments as they transform towards market economies. 
These investments are a contribution to support market structures 
and democratic-decision making processes. The paper gives infor- 
mation on the activities of the PHARE and TACIS programmes and 
the Directorate-General for Energy. The PHARE programme was 
initiated to support the countries of Central and Eastern Europe in 
the process of restructuring their previously centrally controlled 
economies to market oriented economies. It is a major instrument 
to initiate and facilitate cooperation between the EEC and the 
Countries of Central and Eastern Europe. TACIS is a separate 
Commission programme on Technical Assistance for the Commu- 
nity of Independent States. (AB) 


36139 (NEI-DK-1274, pp. 32-35) Danish bilateral activities. 
Josephsen, L. (Danish Energy Agency, Copenhagen (Denmark)). 
Energistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

Short communication EASTERN EUROPE/energy management; 
DENMARK; FINANCING; INVESTMENT; INTERNATIONAL COOP- 
ERATION; ENERGY EFFICIENCY; TRAINING; INFORMATION 
DISSEMINATION; ENERGY CONSERVATION; BUILDINGS 


36140 (NEI-DK-1274, pp. 43-57) The Danish energy sector 
- measures and instruments. Steen, P.H. (Danish Energy 
Agency, Copenhagen (Denmark)). Energistyrelsen, Copenhagen 
(Denmark). 1993. (CONF-9209402—: Workshop on energy conser- 
vation and energy management in buildings, Copenhagen 
(Denmark), 14-16 Sep 1992). In Workshop on energy conservation 
and energy management in buildings. 341p. Order Number 
DE94702008. Source: OSTI; NTIS. 

Since 1973 Denmark has almost managed to halve the gross 
energy consumption per m? for i.e. space heating and the produc- 
tion of domestic hot water. Reductions achieved in energy 
consumption for space heating is the result of a comprehensive ef- 
fort. Investments in energy saving measures comprising, higher 
energy standards of new buildings, improved efficiency of heating 
installations and energy awareness in consumer behaviour. Initia- 
tives were taken with regard to economic instruments, normative 
measures, information and education, research and development 
and the organization of the energy sector. The measures were of- 
ten introduced simultaneously so that they could supplement one 
another. The most important initiatives were: grant schemes for en- 
ergy saving measures 1975-84, the Heat Inspection Act for existing 
building, more rigorous requirements in the Building Regulations 





concerning the energy standard of new buildings, control and main- 
tenance schemes for heating installations, energy saving in public 
buildings, increased use of energy management, energy taxes and 
information activities about energy efficiency. Background reports 
to the Danish energy plan of action "Energy 2000” show that there 
is still a considerable potential for energy saving in the building 
sector. Reducing electricity consumption in buildings will play an in- 
creasing role. The strategies to exploit these potentials will be: to 
ensure increasingly stricter efficiency standards for all new build- 
ings and energy consuming technologies, utilize all existing 
technologies in the most energy efficient way, and to strengthen 
the organization of energy conservation measures. (AB) 


36141 (NEI-DK-1274, pp. 174-186) Metering and energy 
management-experiences from  pilot-projects in Hungary. 
Keller, P. (Brunata Hungary Kft (Hungary)). Energistyrelsen, 
Copenhagen (Denmark). 1993. (CONF-9209402-: Workshop on 
energy conservation and energy management in buildings, Copen- 
hagen (Denmark), 14-16 Sep 1992). In Workshop on energy 
conservation and energy management in buildings. 341p. Order 
Number DE94702008. Source: OSTI; NTIS. 

The activities, concerning metering and energy management in 
Hungary, of a larger Hungarian consultancy firm are described in 
detail. The company advocates individual metering and points out 
that this involves social considerations. A deep understanding of 
the technical, financial, social and economical conditions in this 
country is necessary before metering is introduced. Related legisla- 
tive aspects and financing opportunities must be in order so that 
social tensions can be avoided and consumers’ private economy 
protected. A pricing system must ensure that energy savings will 
always result in financial savings. Local, perhaps differing, individ- 
ual interests must be catered for. Consumers must be satisfied 
with the services offered by the district heating company, and must 
be aware of their own energy consumption rates. It is important to 
point out that only people who have a reasonable amount of 
money at their disposal can be expected to save energy. Con- 
sumers must be informed on how to change their heating habits. It 
will be necessary to reconstruct the whole district heating system, 
but on the whole a saving of 30% is a realistic goal. (AB) 


36142 (NEI-DK-1274, pp. 188-206) Organization and energy 
savings by individual metering in Hungary. Boganyi, G. (Bo- 
ganyi and Son Ltd., Budapest (Hungary)). Energistyrelsen, 
Copenhagen (Denmark). 1993. (CONF-9209402-: Workshop on 
energy conservation and energy management in buildings, Copen- 
hagen (Denmark), 14-16 Sep 1992). In Workshop on energy 
conservation and energy management in buildings. 341p. Order 
Number DE94702008. Source: OSTI; NTIS. 

Studies made by international experts have stated that the en- 
ergy consumption of individual flats in Hungary is twice as much as 
the average in Western European countries. The government, and 
individuals, should address the related economical and political 
problems. The aim is to describe a complex and flexible system 
and an economical technology, which enables energy saving by in- 
dividual metering. The focus is on regulations, changes of the 
ownership in the district heating companies, ownership of Hungar- 
ian houses and flats, technical properties of the district heating 
systems, boundary conditions of the installation of individual meter- 
ing equipment, a suggested technical solution using a Danish 
firm’s complex technology, and results and comments made by 
users. The Danish firm has one pilot system in Kecskemet, which 
has been operating for three years. Other sold systems all over the 
country have been operating for one year. The main experience 
gained from all systems is that the tenants are able to save 15- 
25% energy, if they have been trained well in the use of the 
system, the amount of energy saving depends on the intelligence 
level of the tenants, the Danish firm's metering technology consist- 
ing of energy meters, heat allocation meters and regarding the 
heat account system operates perfectly. The overshadowing prob- 
lem in this relation is that of financing needed projects. (AB) 


36143 (NEI-DK-1274, pp. 285-306) Energy consumption 
and conservation in the CIS building stock. Matrosov, Y. (Re- 
search Institute for Building Physics, Ministry of Russia (Russian 
Federation)); Butovsky, |. Energistyrelsen, Copenhagen (Denmark). 
1993. (CONF-9209402—: Workshop on energy conservation and 
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energy management in buildings, Copenhagen (Denmark), 14-16 
Sep 1992). In Workshop on energy conservation and energy man- 
agement in buildings. 341p. Order Number DE94702008. Source: 
OSTI; NTIS. 

Over the last 15 years, energy consumption in the Common- 
wealth of Independent States (CIS—formerly the USSR) per unit of 
economic production has risen, in contrast to the falling energy/ 
GNP relationship found in westem economies. Consistent with the 
general inefficiency of the economy, buildings in the CIS are much 
less efficient than their western counterparts. This paper reviews 
the basic sources of building inefficiency and explores cost- 
effective means of reducing energy consumption. For new 
buildings, a new draft of the Building Heat Engineering Code of the 
Russian Federation requires that new buildings built by 1995 use 
25% less energy than current new stock. (au) (16 refs.) 


36144 (PNL-SA-22527) Promoting energy efficiency in de- 
veloping countries: The role of NGOs. Wojtaszek, E.|. Pacific 
Northwest Lab., Richland, WA (United States). Jun 1993. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9306226-1: Society of Women 
Engineers (SWE) national convention and student conference, 
Washington, DC (United States), 21-27 Jun 1993). Order Number 
DE93018879. Source: OSTI; NTIS; INIS; GPO Dep. 

Developing countries need energy growth to spur economic 
growth. Yet energy activities contribute significantly to local water 
pollution and global greenhouse gas emissions. Energy efficiency 
offers the means to achieve the twin goals of sustainable eco- 
nomic/social development and environmental protection. Energy 
efficiency increases industrial competitiveness and frees up capital 
So it can be applied to other uses, such as health and education. 
The key to improving energy efficiency in developing countries will 
be acquiring and applying Western technologies, practices, and 
policies and building national institutions for promoting energy effi- 
ciency. Relevant energy-efficient technologies include the use of 
better electric motors, adjustable speed controls, combined cycle 
power cogeneration, improved lighting, better refrigeration tech- 
nologies, and improved electric power transmission and distribution 
systems. Western countries can best help developing countries by 
providing guidance and resources to support nongovernmental or- 
ganizations (NGOS) staffed by local experts; these institutions can 
capture the energy efficiency potential and ensure environmental 
protection in developing countries. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 35471 


36145 (IEE-SR-242, pp. 31-60) Estimation of energy de- 
mand and analysis of trends in emission of air pollutants in 
China in 2015. Institute of Energy Economics, Tokyo (Japan). 15 
May 1993. (in Japanese). In Energy situation and environmental 
problems in China.: Final report on China-Japan joint study on en- 
ergy and environment. 145p. Order Number DE94707429. Source: 
OSTI; NTIS; Available from The Institute of Energy Economics, Dai 
10 Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 

This paper considers the Chinese strategies for building and de- 
veloping socialistic economy, and the long-term trends of their 
restricting elements, and estimates the nation’s energy demand in 
2000 and 2015. Assuming the per capita GNP to be $901 and 
$1705 in the years respectively, the primary energy demand will be 
1.5 billion tons in 2000 and 2.4 billion tons in 2015 in standard 
coal, after having considered industrial structure changes and tech- 
nological progresses. The energy consumption structure in both 
years will consist of petroleum/natural gas at 17% and 17%, hy- 
draulic power at 6% and 10%, and nuclear power at 0% and 3.6%. 
The ratio of coal will decrease from 76% in 1988 to 69% in 2015, 
still remaining high. SO2 emission in 2000 and 2015 will grow to 20 
million tons and 27.8 million tons, and dust to 18 million tons and 
23.6 million tons, respectively, but their growth will remain below 
that of GNP and coal consumption. However, preventing further 
contamination will require advanced technologies, facilities, funds, 
and wide international cooperations. 9 refs., 4 figs., 23 tabs. 
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36146 (SEI-EED-19) Household energy: Problems, poli- 
cies and prospects. McGranahan, G.; Kaijser, A. Stockholm 
Environment Inst. (Sweden). 1993. 40p. Order Number 
DE94702165. Source: OSTI; NTIS. 

This paper examines household energy problems in the Third 
World, focusing on past problems and future prospects for house- 
hold energy policy. Whether or not there is a general household 
energy crisis, household energy problems can be severe, and are 
of particular importance to the poor. Most of these problems are 
largely independent of oil prices, and a poor household foraging for 
ever more scarce fuelwood is no better off because its fuel collec- 
tion is not the cause of the declining supply. In the energy sector, 
as in virtually every other sector, the problems of the poor are the 
most intractable. Many of the difficulties encountered in attempts to 
deal with the household energy problems of the poor are analo- 
gous to those encountered in other poverty oriented programmes. 
It would indeed be unfortunate if, having recognized that many 
past efforts in the household energy sector were misconceived, 
household energy problems were to suffer from equally _ ill- 
conceived neglect. The memorandum attempts to draw some 
general conclusions about the form a more appropriate approach 
could take. Probably well over 90 % of public funds allocated to 
the household sector over the past two decades have been de- 
voted to subsidizing commercial fuels such as electricity and 
kerosene, benefiting primarily the better-off households. This has 
helped to create energy problems, and done little to ease the 
problems of the poor. Most of the lessons to be drawn from experi- 
ences with such subsidies are negative. On the other hand, the 
relatively small proportion of funding devoted to activities such as 
stove programmes and biofuel supply enhancement should be 
viewed as exploratory in nature. (49 refs., 3 tabs.) 
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Refer also to citation(s) 34783, 34973, 35108, 35275, 35380, 
35468, 35477, 35478, 35479, 35840, 35845, 36046, 36059, 36098, 
36100, 36145, 36175, 37129 


36147 (NEI-DK—1241, pp. 3-5) COz2 legislation and energy 
savings in industrial companies. Ezban, R. (Energistyrelsen 
(Denmark)). Dansk Automationsselskab, Lyngby (Denmark). 1992. 
(In Danish). (CONF-9210389-: Conference on energy con- 
trovenergy management, Copenhagen (Denmark), 21 Oct 1992). In 
Energy contro/energy management: Limitation of energy consump- 
tion and reduction of COz emission. 131p. Order Number 
DE93516661. Source: OSTI; NTIS. 

In December, 1992, the Danish government passed laws on 
subsidies to be given to Danish firms who used large amounts of 
energy and who thus would otherwise be subjected to tax burdens 
which would have negative effects on profits. The nature of this 
legislation, including energy surveys of industrial plants, demands 
on efficiency use of energy in industrial firms and registration by 
energy consultants are described in addition to procedures for ap- 
plying for these subsidies. (AB) 


36148 (NEI-DK-1274, pp. 264-265) Law of energy of the 
Republic of Lithuania. Dragunevicius, A. (Government of Repub- 
lic of Lithuania, Vilnius (Lithuania)). Energistyrelsen, Copenhagen 
(Denmark). 1993. (CONF-9209402—: Workshop on energy conser- 
vation and energy management in buildings, Copenhagen 
(Denmark), 14-16 Sep 1992). In Workshop on energy conservation 
and energy management in buildings. 341p. Order Number 
DE94702008. Source: OSTI; NTIS. 

Short communication LITHUANIA/energy management; LITHUA- 
NIA; LEGISLATION; ENERGY POLICY; ECONOMY; POLITICAL 
ASPECTS 


36149 


(NEI-DK-1274, pp. 266-284) Legislation for buildings 
in Bulgaria. Stoyanov, M.S. (Ministry of Regional Development, 
Housing and Building, Sofia (Bulgaria)). Energistyrelsen, Copen- 


hagen (Denmark). 1993. (CONF-9209402—: Workshop on energy 
conservation and energy management in buildings, Copenhagen 
(Denmark), 14-16 Sep 1992). In Workshop on energy conservation 
and energy management in buildings. 341p. Order Number 
DE94702008. Source: OSTI; NTIS. 
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The main development tendencies in the building up of a legisla- 
tion in Bulgaria, which is related to the formulation of the new 
policy of energy conservation in buildings, are presented in detail. 
In this country a national energy policy is still in the process of for- 
mulation. (AB) 


36150 (NEI-DK-1291) The future of motoring. Teknologi- 
naevnets rapporter, 1993/3. Teknologinaevnet, Copenhagen 
(Denmark). 1993. 89p. (In Danish). (CONF-9306243—: Consensus 
conference on the future of motoring, Copenhagen (Denmark), 11- 
14 Jun 1993). Order Number DE94702033. Source: OSTI; NTIS. 

The future of motoring in Denmark has been evaluated by a 
panel of laymen during Spring 1993 and further more 3 scenarios 
taking the removal of the tax on motor vehicles according to 
weight, rises the gasoline prices and reduction of the registration 
fee are presented. (CLS) 


36151 (NEI-DK-1307) Statement on energy policy 1991: 
Statement by the Minister of Energy with reference to the law 
on energy policy measures. Energiministeriet, Copenhagen (Den- 
mark). Dec 1991. 15p. (In Danish). Order Number DE94709591. 
Source: OSTI; NTIS. 

The statement deals with the development of Danish energy pol- 
icy since the Gulf War, the development of the EEC’s energy 
policy, the organization of the Danish energy sector, energy con- 
sumption and conservation, the planning of electric power and 
heating supply, research and development and the promotion of 
exports and oil and natural gas. (AB) 


36152 (NEI-DK-1308) Statement on energy policy 1992: 
Statement by the Ministry of Energy with reference to the law 
on energy policy measures. Energiministeriet, Copenhagen (Den- 
mark). Dec 1992. 13p. (In Danish). Order Number DE94709592. 
Source: OSTI; NTIS. 

The statement deals with the general development of the energy 
policy in Denmark, international cooperation within the field of en- 
ergy, the development of energy policy within the EEC, Danish 
electric power and heating supply, energy conservation, investiga- 
tions and production of oil and natural gas and investigations 
related to raw materials in Greenland. (AB) 


36153 (NEI-NO-368) Efficient abatement of different green- 
house gases. Hoel, M.; Isaksen, |. Oslo Univ. (Norway). 
Sosialoekonomisk Inst. Apr 1993. 22p. Order Number 
DE94709758. Source: OSTI; NTIS. 

Although COz is the most important greenhouse gas, there are a 
number of other greenhouse gases which are important for the de- 
velopment of the climate. An efficient climate policy should in 
principle be related to emissions of all climate gases, weighed to- 
gether with their impact on the climate. Constructing a climate 
policy which is efficient across greenhouse gases would in principle 
be straightforward if the relative impact of different greenhouse 
gases on the climate was given some fixed physical coefficients. 
This is, however, not the case. The most important reason for this 
is that the relationship between emissions and the development of 
atmospheric concentration differs significantly across greenhouse 
gases, since different greenhouse gases have different lifetimes in 
the atmosphere. In the paper we present a model which illustrates 
the importance of the above issues for the appropriate weights of 
the different greenhouse gases. Using optimal control theory, the 
conditions for intertemporally efficient time paths of greenhouse 
gas emissions are derived. The weights of the different greenhouse 
gases relative to COz are at any time given by the relative costate 
variables associated with the differential equations describing the 
development of the different greenhouse gases. It is shown how 
these weights depend on assumptions about important characteris- 
tics of the future economy. In particular, the discount rate and the 
assumed growth rate of the economy are important for the weights 
of the different greenhouse gases. Properties of the function de- 


scribing the cost of climate change are also important. 8 refs., 3 
tabs. 


36154 (NEI-NO-370) Should a carbon tax be differentiated 
across sectors?. Hoel, M. Oslo Univ. (Norway). Sosialoekonomisk 
Inst. Jun 1993. 25p. Order Number DE94709760. Source: OSTI; 
NTIS. 





If some, but not all, countries are cooperating to reduce CO» 
emissions, one could make the following argument: A high carbon 
tax for carbon intensive tradeable sectors in the cooperating coun- 
tries will reduce the production of goods from these sectors, and 
therefore CO2 emissions, in the cooperating countries. However, 
this will to a large extent be counteracted by increased production 
of such goods in the countries which have no climate policy. And 
since it is only total CO2 emissions from all countries which are rel- 
evant for the climate, there is no point in a policy which simply 
relocates COz emissions from the cooperating countries to the 
countries which have no climate policy. According to this line of 
reasoning, carbon intensive tradeable sectors should thus face a 
lower carbon tax than other sectors of the economy. The paper 
shows that a carbon tax should not be differentiated across sectors 
in the economy, provided one can use import and export tariffs on 
all traded goods. It is also shown that such a differentiation of car- 
bon taxes is optimal for the cooperating countries if they are 
prevented from using tariffs on the traded goods. However, infor- 
mational or political factors constraining the use of tariffs are likely 
also to constrain the possibility of differentiating carbon taxes be- 
tween sectors. 7 refs. 


36155 (SNV—4143, pp. 8-21) Limitation of carbon dioxide 
emissions. Socio-economic effects and the importance of in- 
ternational coordination. Bergman, L. (Stockholm School of 
Economics (Sweden)). Swedish Environmental Protection Agency, 
Solna (Sweden). 1992. (In Swedish). In Mode! studies of limitation 
of carbon dioxide emissions reduction. 75p. Order Number 
DE94702213. Source: OSTI; NTIS. 

Basic data to SNV-4120. 

Using the MARKAL-model, the costs for reducing the carbon 
dioxide emissions in Sweden have been calculated up to year 
2016. Several parameters have been varied, e.g. energy demand 
and emission taxes. The calculations cover power production, 
space heating, energy production and use in industry, other elec- 
tricity use, and road traffic. Two results are: in case of the lower 
energy demand alternative, a cost increase of 80 GSEK (about 10 
GUSD) for the period 1990-2016 is deduced, if a 20 per cent COz 
emission reduction is postulated. For the higher energy demand 
alternative, a cost increase of 85 GSEK is deduced if the CO2- 
emission is to be kept at the 1990 level. The most important factor 
in the calculations is the need to replace nuclear power, which is 
supposed to be phased out by year 2010. A separate appendix 
presents the corresponding calculations for the case where nuclear 
power is not phased out. In this case, total savings in the order of 
70-100 GSEK may be achieved, if nuclear power can be operated 
with the same costs as today. (40 figs., 11 tabs.) 
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Refer also to citation(s) 34856, 34965, 36096, 36286 


36156 (DOE/EIA-0035(93/08)) Monthly energy review, 
August 1993. USDOE Energy Information Administration, Wash- 
ington, DC (United States). Office of Energy Markets and End Use. 
26 Aug 1993. 179p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93040401. Source: OSTI; NTIS; 
GPO; GPO Dep. 

This publication presents information for the month of August, 
1993 on the following: Energy overview; energy consumption; 
petroleum; natural gas; oil and gas resource development; coal; 
electricity; nuclear energy; energy prices, and international energy. 


36157 (DOE/EIA-—0191(92)) Cost and quality of fuels for 
electric utility plants, 1992. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Coal, Nuclear, 
Electric and Alternate Fuels. 2 Aug 1993. 152p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93040673. Source: OSTI; NTIS; GPO Dep. 

This publication presents an annual summary of statistics at the 
national, Census division, State, electric utility, and plant levels re- 
garding the quantity, quality, and cost of fossil fuels used to 
produce electricity. The purpose of this publication is to provide en- 
ergy decision-makers with accurate and timely information that may 
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be used in forming various perspectives on issues regarding elec- 
tric power. 


36158 (DOE/EIA-0380(93/09)) Petroleum marketing 
monthly, September 1993. USDOE Energy Information Adminis- 
tration, Washington, DC (United States). Office of Oil and Gas. 14 
Sep 1993. 179p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE93041104. Source: OSTI; NTIS; GPO; 
GPO Dep. 

This document designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and for the refiners’ acquisition 
cost of crude oil. Sales data for motor gasoline, distillates, residu- 
als, aviation fuels, kerosene, and propane are presented. 


36159 (DOE/FE/61679-T20) A regional evaluation of policy 
options to increase oil recovery: Final report. ICF Resources, 
Inc., Fairfax, VA (United States). 23 Mar 1990. 58p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC01- 
88FE61679. Order Number DE93041327. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Maximizing the recovery of the domestic oil resource is one pol- 
icy goal with significant benefits in terms of US economic and 
energy security. America is highly dependent upon liquid hydrocar- 
bons to supply many of its critical energy needs, especially in the 
vital transportation sector. Maintaining access to a secure, eco- 
nomic petroleum supply is a priority of national energy policy. In 
recent years, the criticality of the domestic resource has been 
underscored as domestic production has dramatically declined, re- 
sulting in large increases in foreign imports and the expansion of 
the US trade imbalance. However, despite the current decline in 
production, as many as 340 billion barrels of oil will remain in 
known domestic reservoirs at the end of conventional recovery. 
Production of this remaining known resource by enhanced off 
recovery (EOR) and unrecovered mobile oi] (UMO) extraction tech- 
niques, coupled with the recovery of additional oil in fields yet to be 
discovered, is critical for sustaining future domestic oil supplies. 
The Department of Energy (DOE) is committed to developing tech- 
niques and promoting policies for maximizing the producibility of 
domestic resources. This study evaluates key economic, technol- 
ogy, and policy constraints that currently limit the producibility of 
both the known and un rediscovered oil resources, and assesses 
options to reduce their impacts. Its goal is to identify those options 
with significant promise for increasing future production and overall 
recovery in an environmentally safe and fiscally sound manner. 


36160 (DOE/FE/6167S-T32) Evaluation of the Crude Oil 
Policy Model (COPM) and recommended modifications. Wood, 
B. ICF Resources, Inc., Fairfax, VA (United States). 26 Jul 1991. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO01-88FE61679. Order Number DE93041227. Source: 
OSTI; NTIS; GPO Dep. 

This is an evaluation of the Crude Oil Policy Model (COPM) and 
the assumptions driving the estimates of future crude oil production 
and abandonments attributable to an accelerated federal oil R&D 
program which were cited in the National Energy Strategy. This 
evaluation focuses on the logic and inputs to the model itself, and 
their impact on the NES estimates. A plan for making the recom- 
mended enhancements is also discussed. A parallel effort is also 
now in progress to make a number of model enhancements that 
will facilitate the analysis of RCRA impacts. This effort is scheduled 
to be completed for the Office of Planning and Environment in mid- 
August. A description of these enhancements is also included in 
our plan for correcting and enhancing the COPM. 
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36161 (ANL/EAIS/TM-102) Examination of incentive mech- 
anisms for innovative technologies applicable to utility and 
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nonutility power generators. McDermott, K.A. (Illinois Commerce 
Commission, Springfield, IL (United States)); Bailey, K.A.; South, 
D.W. Argonne National Lab., IL (United States). Environmental 
Assessment and Information Sciences Div. Aug 1993. 204p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. Order Number DE93040199. Source: OSTI; 
NTIS; INIS; GPO Dep 

Innovative technologies, built by either utility or nonutility power 
generators, have the potential to lower costs with less environmen- 
tal emissions than conventional technologies. However, the 
public-good nature of information, along with uncertain costs, per- 
formance, and reliability, discourages rapid adoption of these 
technologies. The effect of regulation of electricity production may 
also have an adverse impact on motivation to innovate. Slower 
penetration of cleaner, more efficient technologies could result in 
greater levels of pollution, higher electricity prices, and a reduction 
in international competitiveness. Regulatory incentives could en- 
courage adoption and deployment of innovative technologies of all 
kinds, inducting clean coal technologies. Such incentives must be 
designed to offset risks inherent in innovative technology and 
encourage cost-effective behavior. To evaluate innovative and con- 
ventional technologies equally, the incremental cost of risk (ICR) of 
adopting the innovative technology must be determined. Through 
the ICR, the magnitude of incentive required to make a utility (or 
nonutility) power generator equally motivated to use either conven- 
tional or innovative technologies can be derived. Two technology 
risks are examined: A construction risk, represented by a 15% cost 
overrun, and an operating risk, represented by a increased forced 
outage rate (decreased capacity factor). Different incentive mecha 
nisms and measurement criteria are used to assess the effects of 
these risks on ratepayers and shareholders. In most cases, a regu- 
latory incentive could offset the perceived risks while encouraging 
cost-effective behavior by both utility and nonutility power genera- 
tors. Not only would the required incentive be recouped, but the 
revenue requirements would be less for the innovative technology; 
also, less environmental pollution would be generated. In the long 


term, ratepayers and society would benefit from innovative tech- 
nologies 


36162 (LBL-33599) Review of consolidated Edison’s inte- 
grated resource bidding program. Goldman, C.A.; Busch, J.F.; 
Kahn, E.P.; Baldick, R.; Milne, A. Lawrence Berkeley Lab., CA 
(United States). Jul 1993. 106p. Sponsored by USDOE, Washing- 
ton, DC (United States); New York State Energy Research and 
Development Authority, Albany, NY (United States). DOE Contract 
AC03-76SF00098. Contract 1515-EEED-BES-91. Order Number 
DE93040447. Source: OSTI; NTIS; GPO Dep. 

Competitive bidding has emerged as the dominant method for 
procuring new resources by US utilities. In New York, the Public 
Service Commission (NYPSC) ordered the state’s seven investor- 
owned utilities to develop bidding programs to acquire supply and 
DSM resource options. Utilities were allowed significant discretion 
in program design in order to encourage experimentation. Competi- 
tive bidding programs pose formidable policy, design, and 
management challenges for utilities and their regulators. Yet, there 
have been few detailed case studies of bidding programs, particu- 
larly of those utilities that take on the additional challenge of having 
supply and DSM resources compete head-to-head for a designated 
block of capacity. To address that need, the New York State En- 
ergy Research and Development Authority (NYSERDA), the New 
York Department of Public Service, and the Department of En- 
ergy’s Integrated Resource Planning program asked Lawrence 
Berkeley Laboratory (LBL) to review the bidding programs of two 
utilities that tested the integrated “all-sources” approach. This study 
focuses primarily on Consolidated Edison Company of New York's 
(Con Edison) bidding program; an earlier report discusses our 
review of Niagara Mohawk’s program (Goldman et al 1992). We re- 
viewed relevant Commission decisions, utility filings and signed 
contracts, interviewed utility and regulatory staff, surveyed DSM 
bidders and a selected sample of DSM non-bidders, and analyzed 
the bid evaluation system used in ranking bids based on detailed 
scoring information on individual bids provided by Con Edison. 


36163 


(NUTEK-R-93-5) Evaluation of the program for effi- 
cient energy use. Swedish National Board for Industrial and 
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Technical Development (NUTEK), Stockholm (Sweden). 1993. 
203p. (In Swedish). Order Number DE94702209. Source: OSTI; 
NTIS. 

The objective of the governmental program, to help establishing 
energy efficient technology on the market, is fulfilled mainly through 
demonstration projects and purchase of new technology. An evalu- 
ation of the program is presented in the report, together with 
advice and suggestions for its continuation. An estimation of the 
potential for energy conservation in Sweden is also given. The 
budget for the program under the present five-year period amounts 
to 960 MSEK (about 125 MUSD),. 


36164 (SEI-EED—15) Rural electrification in Tanzania: Past 
experiences - New approaches. Kjelistroem, B.; Katyega, M.; 
Kadete, H.; Noppen, D.; Mvungi, A. Stockholm Environment Inst. 
(Sweden). 1992. 230p. Order Number DE94702170. Source: OSTI; 
NTIS. 

This study was carried out to assess the technical performance, 
the financial performance and socio-economic impact of rural elec- 
trification projects implemented by the Tanzanian national electric 
utility TANESCO. The TANESCO rural electrification programme is, 
at present, concentrated on bringing electricity supplies to small 
and medium sized provincial towns and to agro-industries such as 
cotton ginneries and sugar factories. These towns have popula- 
tions ranging from 3 000 to 50 000 people. Out of the 66 towns in 
this category, a total of 34 remained to be electrified at the begin- 
ning of 1990. The electrification of small villages and isolated 
farmhouses is not being carried out on a significant scale at this 
stage (34 refs.). 


36165 (SEI-EED—16) Rural electrification in Mozambique, 
Tanzania, Zambia and Zimbabwe: Synthesis report from the 
SEVBUN workshop on rural electrification. Foley, G. (ed.). 
Stockholm Environment Inst. (Sweden). 1993. 30p. (CONF- 
9205368-: SEI/BUN Workshop on rural electrification, Nyanga 
(Zimbabwe), 4-8 May 1992). Order Number DE94702162. Source: 
OSTI; NTIS. 

The objectives of the workshop were to review the present state 
of rural electrification in four countries in East Africa, and identify 
problems, potential solutions and promising new approaches. 
Within this framework, it was intended that special attention should 
be given to bio-electrification - the production of electricity using 
biomass fuels - and the potential role of solar, wind and small 
hydro in the production of electricity for rural use. In addition to ple- 
nary discussions, three working groups were set up. Each group 
was asked to identify the main problems and obstacles to progress 
in its topic area. It was also asked to suggest solutions to the prob- 
lems identified, outline the most promising proposals for new 
approaches, and prepare an outline action plan. The Conclusions 
and Recommendations of the workshop were presented and dis- 
cussed in detail in a final plenary session. This synthesis document 
is based on the papers presented to the workshop and the discus- 
sions held during the plenary and group meetings. A second 
volume of the proceedings containing the full text of papers 


together with the reports of the working groups is published sepa- 
rately by BUN. 


36166 (SEI-EED—17) Study on the electrification of low- 
income households in large urban areas of Zambia: Phase 1. 
Present status. Hibajene, S.H.; Kaweme, S. Stockholm Environ- 
ment Inst. (Sweden). 1993. 35p. Order Number DE94702163. 
Source: OSTI; NTIS. 

Working paper. 

The objective of this study was to assess present practices of 
electrifying households and propose measures that would help 
accelerate the electrification of low-income households in urban ar- 
eas. The Zambian government is keen on increasing electricity 
accessibility to households in general and to low-income house- 
holds in particular. This aspiration has a three-fold aim: that of 
reducing charcoal consumption in order to avoid eventual environ- 
mental damage caused by deforestation, utilizing the available 
excess capacity of installed hydro power, and improving the living 
conditions of the citizenry (e.g. cleaner kitchen environment, re- 
duced fuel expenditure, etc.). Zambia has an excess of installed 
hydro-electric power of about 400 MW. The declining export de- 
mand and the continued reduction in local industrial demand for 





electricity, particularly in the mining industry, has further contributed 
to this situation. Consequently new markets are being sought and 
with a larger proportion of households in urban areas still unelectri- 
fied, there is potential for expanding electricity use in this sector. 
The study shows that unless significant cost reductions in both 
home wiring and connection costs can be achieved, it is unpracti- 
cal to recover the costs of providing electricity service through 
tariffs, since monthly households bills would be too large. A roof-to- 
roof system of home connections is recommended in order to 
reduce the cost of connections. In addition, home wiring should be 
done using cheaper methods such as avoiding conduits and fixing 
the cables on the wall surface. (7 refs., 4 figs., 14 tabs.) 
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36167 (IEE-SR-242, pp. 79-98) Estimation of CO2 emission 
and preventive measures under developing energy consump- 
tion in China. Institute of Energy Economics, Tokyo (Japan). 15 
May 1993. (In Japanese). In Energy situation and environmental 
problems in China.: Final report on China-Japan joint study on en- 
ergy and environment. 145p. Order Number DE94707429. Source: 
OSTI; NTIS; Available from The Institute of Energy Economics, Dai 
10 Mori Biru, 18-1, Toranomon 1-chome, Minato-ku, Tokyo, Japan. 

This paper describes developing energy consumption and CO2 
emission problems in China. Primary energy demand in China in 
2015 will grow to 2399 Mt in standard coal, a growth of 2.6 times 
over that in 1988. The ratio of coal will decrease from 76% to 69%, 
still remaining high. The CO2 emission from burning fossil fuels 
was 532 Mt-C in 1988, of which 84% is accounted for by coal 
burning. The year 2015 will see it at 1342 Mt-C and 85%. This 
means that the emission will grow successively at an annual aver- 
age rate of 3.49% over that in 1988. The CO2 emission from fossil 
fuel burning will increase rapidly as a result of development of the 
social economy and increase of the population. Major strategies to 


reduce CO2 emission will include enhancing energy utilization effi- 
ciency, conserving energies, improving the energy consuming 
structures, and developing fossil fuel substituting energies. The na- 
tion’s target is to reduce the annual average growth of 3.49% in 
CO2 emission estimated for the period between 1988 and 2015 to 
2.49%. 5 refs., 3 figs., 7 tabs. 


36168 (LBL-33867) Energy use and conservation in 
China’s residential and commercial sectors: Patterns, prob- 
lems, and prospects. Liu, F. Lawrence Berkeley Lab., CA (United 
States). Jul 1993. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93040449. Source: OSTI; NTIS; GPO Dep. 

This report discusses the determinants of residential and com- 
mercial energy demand, profiles the patterns and problems of 
energy consumption, and evaluates popular energy conservation 
measures of the People’s Republic of China. It also discusses 
technological and institutional opportunities for realizing greater en- 
ergy conservation. General characteristics related to energy use 
include: population growth, economic growth, residential and com- 
mercial energy, and improved standards of living. Specific end-use 
areas that are examined in detail are space heating, cooking and 
water heating, and lighting and appliances. 


36169 (LBL-33994) Energy use in Poland, 1970-1991: Sec- 
toral analysis and international comparison. Meyers, S.; 
Schipper, L.; Salay, J. Lawrence Berkeley Lab., CA (United 
States). Jul 1993. 80p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Order Number 
DE93040450. Source: OSTI; NTIS; GPO Dep. 

This report provides an analysis of how and why energy use has 
changed in Poland since the 1970s, with particular emphasis on 
changes since the country began its transition from a centrally 
planned to a market economy in 1989. The most important factors 
behind the large decline in Polish energy use in 1990 were a sharp 
fall in industrial output and a huge drop in residential coal use 
driven by higher prices. The structural shift away from heavy indus- 
try was slight. Key factors that worked to increase energy use were 
the rise in energy intensity in many heavy industries and the shift 
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toward more energy intensive modes of transport. The growth in 
private activities in 1991 was nearly sufficient to balance out con- 
tinued decline in industrial energy use in that year. We compared 
energy use in Poland and the factors that shape it with similar ele- 
ments in the West. We made a number of modifications to the 
Polish energy data to bring it closer to a Western energy account- 
ing framework, and augmented these with a variety of estimates in 
order to construct a sufficiently detailed portrait of Polish energy 
use to allow comparison with Western data. Per capita energy use 
in Poland was not much below W. European levels despite 
Poland's much lower GDP per capita. Poland has comparatively 
high energy intensities in manufacturing and residential space 
heating, and a large share of heavy industries in manufacturing 
output, all factors that contribute to higher energy use per capita. 
The structure of passenger and freight transportation and the en- 
ergy intensity of automobiles contribute to lower energy use per 
capita in Poland than in Western Europe, but the patterns in 
Poland are moving closer to those that prevail in the West. 


36170 (NEI-DK—1274, pp. 112-130) Energy planning in Sile- 
sian region and Gliwice. Plebankiewicz, M. (Ekspert-Projekt, 
Zabrze (Poland)). Energistyrelsen, Copenhagen (Denmark). 1993. 
(CONF-9209402-: Workshop on energy conservation and energy 
management in buildings, Copenhagen (Denmark), 14-16 Sep 
1992). In Workshop on energy conservation and energy manage- 
ment in buildings. 341p. Order Number DE94702008. Source: 
OSTI; NTIS. 

A description is given of the Polish municipality of Silesia and of 
local industrial conditions in addition to the heating system of the 
Katowice region and the present condition and future planned 
development of the heating system in Gliwice. There are 2800 in- 
dustrial plants in the region of Silesia, and 220 of them pollute the 
environment. 22% - 38% of total dust and gas emissions come 
from this region. In the Katowice region heat demand is met by 
district heating and individual coal-fired boilers in homes. There are 
6000 sources of heat in the region. The lenght of distribution net- 
works is 1200 km. Heat demands are met by the use of central 
heating, industrial and local boilers. Efforts to improve the heat 
supply situation are explained. Polluting types of coal have been 
used. Heavy subsidies are given in relation to space heating. Activ- 
ities aimed at improvement are slowed down by the process of 
taking over national property by local governments. Energy saving 
initiatives will be thermal insulation, temperature control and a tariff 
system. In Gliwice, planned improvements are no longer viable be- 
cause of political and economic changes in the country. Local 
authorities sought consultancy services in Denmark. They aim to 
minimize costs of heat production, to use available fuels and net- 
works, reduce pollution, to initiate thermal insulation, automatic 
temperature control, to substitute preinsulated pipes and build local 
gas and oil boilers wherever they may be profitable. (AB) 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 35411, 36113, 36161, 36240, 36287 


36171 (DOE/CH/10093-191) Wind energy: Program 
overview, FY 1992. National Renewable Energy Lab., Golden, CO 
(United States). Jun 1993. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093. Order 
Number DE93000056. Source: OSTI; NTIS; GPO Dep. 

The DOE Wind Energy Program assists utilities and industry in 
developing advanced wind turbine technology to be economically 
competitive as an energy source in the marketplace and in devel- 
oping new markets and applications for wind systems. This 
program overview describes the commercial development of wind 
power, wind turbine development, utility programs, industry pro- 
grams, wind resources, applied research in wind energy, and the 
program structure. 


36172 (IAEA-623-I1-AG-689.5) Compilation and review of 
methodologies for estimating the comparative electric power 
system costs for renewable energy systems. Working mate- 
rial: Proceedings of an advisory group meeting held in 
Vienna, Austria, 26-28 April 1993. International Atomic Energy 
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Agency, Vienna (Austria). 1993. 189p. (CONF-9304212—: Advisory 
group meeting on compilation and review of methodologies for esti- 
mating the comparative electric power system costs for renewable 
energy systems, Vienna (Austria), 26-28 Apr 1993). Order Number 
DE94603568. Source: OSTI; NTIS (US Sales Only); INIS. 

This Working Material provides a review of methodologies for es- 
timating the costs of renewable energy systems and the state of 
art knowledge on stochastic features and economic evaluation 
methodologies of renewable energy systems for electricity genera- 
tion in a grid integrated system. It is expected that this material 
facilitates the wider access by interested persons to sources for 
relevant comparative assessment activities which are progressing 
in the IAEA. Refs, figs, tabs. 


36173 (IAEA-623-11-AG-689.5, pp. 127-150) Austrian utility 
perspective on renewable energy systems in particular PV. 
Mair, E. (OKA (Austria)). International Atomic Energy Agency, Vi- 
enna (Austria). 1993. (CONF-9304212-: Advisory group meeting 
on compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable energy sys- 
tems, Vienna (Austria), 26-28 Apr 1993). In Compilation and review 
of methodologies for estimating the comparative electric power sys- 
tem costs for renewable energy systems. Working material: 
Proceedings of an advisory group meeting held in Vienna, Austria, 
26-28 April 1993. 189p. Order Number DE94603568. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Issues of electricity production in Austria, the role of renewable 
energy systems, and economic aspects of these systems develop- 
ment are discussed. 


36174 (IAEA—623-11-AG-689.5, pp. 151-164) Renewable en- 
ergy technologies for electricity generation. Thorpe, T.W. 
(ETSU, Harwell Lab., Oxfordshire (United Kingdom)). International 
Atomic Energy Agency, Vienna (Austria). 1993. (CONF-9304212-: 
Advisory group meeting on compilation and review of methodolo- 
gies for estimating the comparative electric power system costs for 
renewable energy systems, Vienna (Austria), 26-28 Apr 1993). In 
Compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable energy sys- 
tems. Working material: Proceedings of an advisory group meeting 
held in Vienna, Austria, 26-28 April 1993. 189p. Order Number 
DE94603568. Source: OSTI; NTIS (US Sales Only); INIS. 

The output of electricity supplied by some renewable sources 
cannot be easily predicted in advance because of their depen- 
dence on naturally varying phenomena (e.g. wind or sunshine). To 
accommodate this variability within the grid, additional amounts of 
conventional plant might be maintained in reserve, which would 
add to the overall system cost. This paper examines some aspects 
of renewable energy technologies for electricity generation as well 
as factors to be considered in the incorporation of renewables 
within a grid. 7 refs, 3 figs, 2 tabs. 


36175 (NEDO-P-9204) Present status of developing 
petroleum-substituting energy (EC). New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1993. 
58p. (In Japanese). Sponsored by New Energy and Industrial Tech- 
nology Development Organization, Tokyo (Japan). Order Number 
DE94707494. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
The EC has had approximately 50% of its total energy demand 
supplied by imports from the exterior of the Community. Hence, it 
is getting important to develop oil-substituting renewable energy as 
well as to curtail the emission of carbon dioxide. In consideration of 
these situations, the present paper describes the results of investi- 
gation on the energy policy of the European Community. The policy 
comprizes three courses European Energy Charter, formation of an 
open European Community energy market and environmental con- 
servation. Particularly, concerning the reduction of carbon dioxide 
emission, the EC Council has decided to introduce carbon dioxide 
taxation so as to suppress the carbon dioxide emission in the year 
2000 to the 1990 level. The arrangement for its introduction, how- 
ever, encountered with difficulties because of the opposition of 
various countries other than the European Community and the 
industrial world of the European Community. Legislation of the in- 
vestment promotion law for energy saving and the construction of 
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infrastructure footing and an information network are ineffective due 
to the sluggish fuel price and economic recession. A plurality of EC 
member countries are advancing a comprehensive activity within 
the framework of the joint programs of research, development and 
demonstration set for the renewable energy policy ensuring energy 
supply and environmental harmonization. 18 refs., 7 figs., 9 tabs. 


36176 (NEI-DK-1315) Report from the control group on the 
replacement of old windmills. Energistyrelsen, Copenhagen 
(Denmark). Jun 1993. 33p. (In Danish). Order Number 
DE94709603. Source: OSTI; NTIS. 

The Danish ministerial committee on the placing of windmills has 
pointed out that wind power potential can be increased by substi- 
tuting small, old windmills with new larger ones rather than by 
renovating the older ones. The committee also emphasized that 
some wind turbines already established are placed in areas where 
the local authorities did not wish windmills to be placed or where 
the positioning has caused irritation to people living in the vicinity. 
The Ministry of Energy wished the Danish Energy Agency to pro- 
duce a clarification and evaluation of possible initiatives which 
could promote the substitution of older windmills and those which 
are unfortunately placed. In this respect it is demanded that criteria 
for the determination of whether a windmill is unfortunately posi- 
tioned are explained, the wind power potential related to 
substitution should be exemplified, and administrative and organi- 
zational constraints should be described. Suggestions should be 
given as to how to promote substitution, and how to carry it out, in- 
cluding administrative measures. The publication fulfills the request 
of the Ministry of Energy. (AB) (13 refs.) 
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3001 MHD Generators 
Refer also to citation(s) 36475, 36692, 37805, 37815 


36177 (ANL/ES/CP—79722) Study of multi-phase flow char- 
acteristics in an MHD power train. Chang, S.L.; Lottes, S.A.; 
Bouillard, J.X.; Petrick, M. Argonne National Lab., IL (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
930626-13: 31. symposium on engineering aspects of 
magnetohydrodynamics, Whitefish, MT (United States), 29 Jun - 1 
jul 1993). Order Number DE93018570. Source: OSTI; NTIS; GPO 
Dep. 

Computer simulation was used to predict two-phase flow pro- 
cesses in the CDIF MHD power train system. The predictions were 
used to evaluate the effects of operating and design parameters on 
the performance of the system and a parametric evaluation pro- 
vides information to enhance the performance of the system. Major 
components of the system under investigation are the two-stage 
combustor, the converging/diverging nozzle, the supersonic MHD 
channel, and the diffuser. Flow in each component was simulated 
using a computer code. Integrating the computer codes, the two- 
phase flow processes in the system was calculated. Recently, the 
computer codes were used to investigate problems of nozzle ero- 
sion and the non-uniform iron oxide coverage on the cathode wall 
in the channel. A limited parametric study was conducted. The re- 
sults indicated that (1) among the three nozzle geometries under 
investigation a #5 nozzle has the smoothest flow development in 
the nozzle and has the lowest droplet deposition on wall and (2) 
smaller particle size and lower injection velocity tend to disperse 
the iron oxide particles more uniformly in the nozzle. 


36178 (DOE/ET/10815-205) Technical progress report for 
the Magnetohydrodynamics Coal-Fired Flow Facility: October 
1, 1992~December 31, 1992. Tennessee Univ., Tullahoma, TN 
(United States). Space Inst. Jun 1993. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-79ET 10815. 
(UTSI-93-01). Order Number DE94000879. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported on a multitask contract to develop technol- 
ogy for steam bottoming cycle of a Combined Cycle MHD Steam 
Power Plant. The report describes a 314 hour proof-of-concept 





(POC) test completed during the quarter. Results include secondary 
combustion and effect of potassium on the light-off temperature, 
fouling of heat transfer surfaces, particulate clean-up device perfor- 
mance and advanced diagnostic system performance. Test results 
on ceramic materials and tubes directed toward the development of 
a high temperature recuperative air heater are summarized. Results 
of data analysis of previous tests that are reported include the con- 
tinuing analysis of tube materials that were exposed to 1500 and 
2000 hours of eastern coal fired operation during the previously 
completed 2000 hour POC test series on eastern, high sulfur coal. 


36179 (DOE/ET/10815-209) Technical progress report for 
the Magnetohydrodynamics Coal-Fired Flow Facility: January 
1, 1993—March 31, 1993. Tennessee Univ., Tullahoma, TN (United 
States). Space Inst. Jul 1993. 46p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-79ET10815. 
(UTSI-93-04). Order Number DE94000880. Source: OSTI; NTIS; 
GPO Dep. 

Progress is reported in developing technology for steam bottom- 
ing cycle of the coal-fired MHD Steam Combined Cycle Power 
Plant. During this period, no testing was scheduled in the DOE 
Coal-Fired Flow Facility. The report covers facilities modification 
and maintenance in preparation for a 225 hour POC test that is 
scheduled for early next quarter. The modifications to the dry ESP 
to replace the electrodes with smaller diameter wires is discussed. 
Continued work on the rotary vacuum filter, which is designed to 
separate the more soluble potassium carbonate from the potas- 
sium sulfate and fly ash, is reported. Environmental activities for 
the quarter are summarized. 


36180 (DOE/ET/15601—44) Diagnostic development and 
support of MHD test facilities: Technical progress report, 
January-March 1991. Shepard, W.S.; Cook, R.L. Mississippi 
State Univ., MS (United States). Diagnostic Instrumentation and 
Analysis Lab. 1991. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-80ET15601. Order Number 
DE94000784. Source: OSTI; NTIS; GPO Dep. 

The Diagnostic Instrumentation and Analysis Laboratory (DIAL) 
at Mississippi State University (MSU) is developing diagnostic 
instruments for magnetohydrodynamic (MHD) power train data ac- 
quisition and for support of MHD component development test 
facilities. Microprocessor-controlled optical instruments, initially de- 
veloped for Heat Recovery/Seed Recovery (HRSR) support, are 
being refined, and new systems to measure temperatures and gas- 
seed-slag stream characteristics are being developed. To further 
data acquisition and analysis capabilities, the diagnostic systems 
are being interfaced with DIAL’S computers. Technical support for 
the diagnostic needs of the national MHD research effort is being 
provided. DIAL personnel also cooperate with government 
agencies and private industries to improve the transformation of re- 
search and development results into processes, products and 
services applicable to their needs. 


36181 (INIS-mf-13710, pp. 5-6) Fissioning plasma physics 
considerations in Nuclear-MHD power systems production. Ap- 
pelbaum, J. (Florida Univ., Gainesville, FL (United States)); 
Watanabe, Y.; Maya, I|.; Diaz, NJ. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. FISSIONING PLASMA/hydrodynamic 
model; MHD GENERATORS; DISTRIBUTION FUNCTIONS 


36182 (INIS-mf-13710, pp. 9) Research and development in 
the field of liquid MHD devices for industrial applications. 
Baranov, N.N. (USSR Academy of Sciences, Scientific Council for 
Direct Energy Conversion (Russian Federation)). Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. LIQUID-METAL MHD GENERATORS/ 
uses; USES 
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36183 (INIS-mf-13710, pp. 14) On a pseudo two phase flow 
in an open cycle MHD generator. Bityurin, V.A. (AN SSSR, 
Moscow (Russian Federation). Inst. Vysokikh Temperatur); 
Likhachev, A.P. Mar 1990. 168p. (CONF-9002222-: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (Is- 
rael), 25 Feb - 2 mar 1990). In The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. OPEN-CYCLE MHD GENERATORS/two- 
phase flow; MAGNETIC FIELDS 


36184 (INIS-mf-13710, pp. 17) Gravitational liquid metal 
MHD system: The Etgar program. Branover, H. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel)); El-Boher, A. Mar 1990. 
168p. (CONF-9002222-: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DIRECT ENERGY CONVERSION/liquid- 


metal mhd generators; ECONOMIC ANALYSIS; TWO-PHASE 
FLOW 


36185 (INIS-mf-13710, pp. 18-19) Peculiarities of turbu- 
lence in magnetic fields: Enhancement of heat transfer and 
negative eddy viscosity. Branover, H. (Ben-Gurion Univ. of the 
Negev, Beersheba (israel)); Sukoriansky, S.; Baron, A.; Klaiman, 
D.; Hoffert, M.; Henoch, C. Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD CHANNELS/heat transfer; MHD 
CHANNELS/turbulence; LIQUID METALS; MAGNETIC FIELDS; 
TURBULENCE 


36186 (INIS-mf-13710, pp. 32) Mixer for vertical two-phase 
upflow systems. Farchi, D. (Ben-Gurion Univ. of the Negev, Beer- 
sheba (Israel)); El-Boher, A.; Lesin, S.; Unger, Y.; Branover, H. 
Mar 1990. 168p. (CONF-9002222-: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb 
- 2 mar 1990). In The sixth international Beer Sheva seminar on 
MHD flows and _ turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA JETS/mixers; MAGNETOHY- 
DRODYNAMICS; MIXERS 


36187 (INIS-mf-13710, pp. 52-53) Influence of thermody- 
namic parameters pulsations of electric output and efficiency 
of MHD generator. Goera, S. (Politechnika Lubelska, Lublin 
(Poland)). Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/parametric instabilities; 
ELECTRIC CURRENTS; PULSATIONS; THERMODYNAMIC 
PROPERTIES 


36188 (INIS-mf-13710, pp. 54-55) High temperature OMA- 
CON systems. Greenspan, E. (California Univ., Berkeley, CA 
(United States)); Baron, A.; Branover, H.; El-Boher, A.; Spero, E. 
Mar 1990. 168p. (CONF-9002222-: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb 
- 2 mar 1990). In The sixth international Beer Sheva seminar on 
MHD flows and _ turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LIQUID-METAL MHD GENERATORS/ 
temperature range 0400-1000 k; HEAT EXCHANGERS; STEAM 
GENERATORS 


36189 (INIS-mf—13710, pp. 56-57) Recent developments of 
liquid metal MHD thermoacoustic engines. Hamann, D. (Techni- 
sche Univ., Dresden (Germany). Sektion Grundlagen des 
Maschinenwesens); Gerbeth, G. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
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turbulence, Jerusalem (israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 
acoustic heating 


LIQUID-METAL MHD GENERATORS/ 


36190 (INIS-mf—13710, pp. 66-67) Accelerating devices hav- 
ing piston gas-liquid flows for liquid-metal MHD generators. 
Kolesnichenko, A.F. (AN Ukrainskoj SSR, Kiev (Ukraine). Inst. 
Ehlektrodinamiki); Malakhov, V.V. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MAGNETOPLASMA COMPRESSORS/ 
two-phase flow; LIQUID-METAL MHD GENERATORS; ALKALI 
METALS; LIQUID METALS 


36191 (INIS-mf-13710, pp. 73-74) The Corette retrofit: Con- 
ceptual design summary. Labrie, R. (J.E. Corette Plant, Billings, 
Mon. (United States)); Egan, N. Mar 1990. 168p. (CONF-9002222— 
: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. FOSSIL-FUEL POWER  PLANTS/ 
retrofitting; MHD POWER PLANTS/fossil-fuel power plants; COAL; 
RETROFITTING; PLANNING 


36192 (INIS-mf-13710, pp. 88-89) Recent results on liquid- 
metal magnetohydrodynamic induction generators. Marthy, P. 
(Instute de Mechanique de Grenonle, Grenoble, Cedex (France)); 
Leboucher, L.; Pilaud, A.; Masse, P.; Branover, H.; El-Boher, A.; 
Kaplan, Y.; Klaiman, D. Mar 1990. 168p. (CONF-9002222-: 6. in- 
ternational Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD GENERATORS/computerized simu- 
lation; ENERGY EFFICIENCY; PERFORMANCE; POWER RANGE 
100-1000 W; THREE-DIMENSIONAL CALCULATIONS; TWO- 
DIMENSIONAL CALCULATIONS 


36193 (INIS-mf-13710, pp. 151) Initial experiments on a 
chemical heated, non equilibrium MHD generator. Zauderer, B. 
(Coal Tech Corp., Merion, PA (United States)); Rodgers, F. Mar 
1990. 168p. (CONF-9002222-: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. MHD GENERATORS/‘feasibility studies 


36194 (INIS-mf-13710, pp. 156-157) Analytical and some 
experimental studies of end effects in Liquid Metal magneto- 
hydrodynamic generator. Thyiagarajan, T.K. (Bhabha Atomic 
Research Centre, Bombay (India). Plasma Physics Section); Satya- 
murthy, P.S.; Dixit, N.S.; Venkatramani, N.; Rohatgi, V.K. Mar 
1990. 168p. (CONF-9002222-: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LIQUID-METAL MHD GENERATORS/end 
effects; LIQUID METALS 
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Refer also to citation(s) 36280 
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3005 Fuel Cells 
Refer also to citation(s) 35409, 35410, 36115, 36468 


36195 (ANL/CMT/CP-80209) Research and development of 
alternative components at Argonne National Laboratory for 
Molten Carbonate Fuel Cells. Krumpelt, M.; Kucera, G.H.; Roche, 
M.; Indacochea, E. Argonne National Lab., IL (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9308144—1: Mor- 
gantown Energy Technology Center (METC) contractors’ review 
meeting, Morgantown, WV (United States), 3-5 Aug 1993). Order 
Number DE93019536. Source: OSTI; NTIS; GPO Dep. 

Objective is to improve the lifetime of MCFCs. Doped LiFeO, 
cathodes, Nb-doped CeO, anodes, and a new CaCO 3-Li.CO3- 
K2COz3 electrolyte were developed and tested. 


36196 (DOE/METC/C—93/7100) Molten carbonate fuel cell 
networks: Principles, analysis and performance. Wimer, J.G. 
(USDOE Morgantown Energy Technology Center, WV (United 
States)); Williams, M.C.; Archer, D.H.; Osterle, J.F. USDOE Mor- 
gantown Energy Technology Center, WV (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). 
(CONF-930804—19: 28. intersociety energy conversion engineering 
conference, Atlanta, GA (United States), 8-13 Aug 1993). Order 
Number DE93019872. Source: OSTI; NTIS; GPO Dep. 

Key to the concept of networking is multiple fuel cell stacks with 
regard to flow of reactant streams. In a fuel cell network, reactant 
streams are ducted so that they are fed and recycled through 
stacks in series. Stacks networked in series more closely approach 
a reversible process, which increases efficiency. Higher total reac- 
tant utilizations can be achieved by stacks networked in series. 
Placing stacks in series also allows reactant streams to be condi- 
tioned at different stages of utilization. Between stacks, heat can 
be consumed or removed, (methane injection, heat exchange) 
which improves thermal balance. Composition of streams can be 
adjusted between stacks by mixing exhaust streams or by injecting 
reactant streams. Computer simulations demonstrated that a com- 
bined cycle system with MCFC stacks networked in series is more 
efficient than an identical system with MCFC stacks in parallel. 


36197 (ECN-RX-93-070) Electrochemical characterization 
of porous electrodes and application in SOFC. Van Heuvein, 
F.H.; Van Berkel, F.P.F.; Huijsmans, J.P.P. Netherlands Energy 
Research Foundation (ECN), Petten (Netherlands). Aug 1993. 16p. 
Contract CEC JOUE-048-C. (CONF-9309106—1: 14. international 
symposium on materials science, Roskilde (Denmark), 6-10 Sep 
1993). Order Number DE94702288. Source: OSTI; NTIS; Also 
available from the library of the Netherlands Energy Research 
Foundation (ECN), P.O. Box 1, 1755 ZG Petten (Netherlands). 

For the characterization of porous electrodes in solid oxide fuel 
cells (SOFC), it is shown that impedance spectroscopy can play an 
important role, in particular with respect to the optimization of the 
three-phase-boundaries (TPB, i.e. electrolyte-electrode-gas phase 
area). The TPBs are the sites where the electrode reactions occur 
and their nature is determined by the microstructure of the elec- 
trode. A three-electrode measurement configuration is used, in 
order to quantify the TPB area. By measuring a series of 
electrodes, in which one microstructure parameter is varied, a sys- 
tematic change in impedance diagrams is observed. The technique 
can be used to show the effect of ceramic processing parameters 
on the TPB. Therefore it offers a simple and fast way to screen 
electrodes for SOFC development. It should be noted that the 
impedance data represent a semi-quantitative data set, which has 
to be used in a comparative way. The use of impedance spec- 
troscopy and the correlation between impedance data and fuel cell 
performance is illustrated for a set of electrolyte supported SOFC 
cathode microstructures. 14 figs., 4 tabs., 16 refs. 


36198 (KTH-KT-FR-92-6) Preparation, characterization and 
modeling of air electrodes for alkaline fuel cells. Kivisaari, J. 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Chemical 
Technology. 1992. 112p. (TRITA-KT-92-6). Order Number 
DE94702202. Source: OSTI; NTIS. 

Optimum operation of an alkaline fuel cell (AFC) requires elec- 
trodes with good performance. Several parameters affect the 





performance: e.g. which carbon is used for electrode preparation, 
carbon/PTFE ratio, particle and pore sizes and size distribution, 
and many others. In order to improve performance it is important to 
understand which parameters have the main influence on perfor- 
mance. In order to decrease the chemical polarization (eg. 
transport hindrance) it is important to understand the diffusion pro- 
cesses in the electrodes. The electrodes in this study were 
prepared of carbon black, PTFE (polytetrafluorethylene), and a cat- 
alyst. The ingredients were mixed and dispersed in an organic 
solvent. The ‘doughs’ obtained were rolled to thin electrodes with 
well defined thicknesses. The work can be divided into three parts: 
Finding the optimum structure and composition for air electrodes., 
Different catalysts and catalyst preparation techniques were 
tested., A new method for quick screening of gas diffusion elec- 
trodes was developed. The method may also be suitable for 
evaluation of the diffusion characteristics of the catalyst layer of a 
hydrophobic gas diffusion electrode. The electrodes are stepwise 
immersed in the electrolyte. The current is generated in the menis- 
cus zone of the electrode, where electrolyte and gas meet. These 
studies were performed with cathodes catalyzed with silver or py- 
rolyzed cobalt-tetramethoxyphenyl-porphyrine (CoTMPP) fed with 
pure oxygen and mixtures with 20.0%, 5% and 1.0% oxygen in ni- 
trogen. (66 refs., 14 figs.) 


36199 (LBL-33814) Electrocatalysts for oxygen electrodes: 
Final report. Yeager, E. (Case Western Reserve Univ., Cleveland, 
OH (United States)). Lawrence Berkeley Lab., CA (United States); 
Case Western Reserve Univ., Cleveland, OH (United States). Feb 
1993. 62p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Order Number 
DE93040446. Source: OSTI; NTIS; GPO Dep. 

Object was to understand factors controlling the activity of O2 re- 
duction and generation electrocatalysts, in order to attain higher 
activity and longer-term stability. Two broad classes of catalysts 
were developed: transition metal macrocycles in monomeric and 
polymeric forms, and transition metal oxides including perovskites 
and pyrochlores. 20 refs., 14 figs. 
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Refer also to citation(s) 34834, 34835, 36135, 36136, 36137, 
36138, 36139, 36143, 36249, 36250, 36251, 36252, 36253, 36260, 
36264, 36268, 36287, 37347 


36200 (ANL/ES/CP-—79652) Estimating market penetration 
of steam, hot water and chilled water in commercial sector us- 
ing a new econometric model. Teotia, A.P.S.; Karvelas, D.E.; 
Daniels, E.J.; Anderson, J.L. Argonne National Lab., IL (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930804— 
17: 28. intersociety energy conversion engineering conference, 
Atlanta, GA (United States), 8-13 Aug 1993). Order Number 
DES3019572. Source: OSTI; NTIS; GPO Dep. 

For the first time in the public domain, we have estimated the 
energy consumption and expenditures of district steam, hot water, 
and chilled water. Specifically, the combined energy consumption 
and expenditures of steam, hot water, and chilled water in 1989 
were approximately 800 trillion Btu and 7 billion dollars, respec- 
tively. The purpose of this paper is to introduce a new model 
developed at Argonne National Laboratory (ANL) for estimating 
market penetration of steam, hot water, and chilled water systems 
in commercial buildings over the next 20 years. This research 
sponsored by the US Department of Energy (DOE) used the 1989 
Commercial Building Energy Consumption Surveys (CBECS) to 
provide information on energy consumption and expenditures and 
related factors in about 6000 buildings. A general linear model to 
estimated parameters for each of the three equations for steam, 
hot water, and chilled water demand in the buildings. A logarithmic 
transformation was made for the dependent variable and most of 
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the explanatory variables. The model provides estimates of building 
steam, hot water, and chilled water consumption and expenditures 
between now and the year 2010. This model should be of interest 
to policymakers, researchers, and market participants involved with 
planning and implementing community-based energy-conserving 
and environmentally beneficial energy systems. 


36201 (ANL/ES/CP-80045) Adsorption analysis of ammonia 
in an aqueous solution. Arman, B.; Panchal, C.B. Argonne Na- 
tional Lab., IL (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930804—15: 28. intersociety energy conversion engineering 
conference, Atlanta, GA (United States), 8-13 Aug 1993). Order 
Number DE93019512. Source: OSTI; NTIS; GPO Dep. 

An analysis is carried out to determine the effects of the diffu- 
sional resistance on the rate of the adsorption of ammonia in an 
aqueous solution. A performance prediction model is developed to 
calculate the local rate of heat and mass transfer, including physi- 
cal and thermodynamic property calculations of the mixture. An 
algorithm is developed for calculating the interfacial conditions. The 
local heat- and mass-transfer calculation is then incorporated into 
the performance prediction method for adsorption for a given ge- 
ometry. 


36202 (BFR-D—1-93) Demand controlled ventilating sys- 
tems: Case studies. Maansson, L.G. (ed.) (LGM Consult AB, 
Tullinge (Sweden)). Swedish Council for Building Research, Stock- 
holm (Sweden). 1993. 220p. Order Number DE94702189. Source: 
OSTI; NTIS. 

IEA Energy Conservation in Buildings and Community Systems 
Program. Annex 18. 

This report contains summaries of 15 case studies which have 
been carried out in the 10 countries participating in the IEA project 
on Demand Controlled Ventilating (DCV) systems within the IEA 
Energy Conservation program. DCV has been applied on various 
building types (dwellings, auditoriums, one school and a laboratory) 
and different strategies have been used. The sensors used are in- 
dicating relative humidity, carbon dioxide and air quality. Other 
methods used includes presence control and time control. All the- 
ses parallell studies shows that DCV work weel, save energy, and 
offer an acceptable air quality. (refs., tabs., figs.) 


36203 (BFR-D—2-93) Demand controlled ventilating sys- 
tems: Source book. Maansson, L.G. (LGM Consult AB, Tullinge 
(Sweden)); Svennberg, S.A. Swedish Council for Building Re- 
search, Stockholm (Sweden). 1993. 196p. Order Number 
DE94702190. Source: OSTI; NTIS. 

IEA Energy Conservation in Buildings and Community Systems 
Program. Annex 18. 

The book contains an outline of an IEA strategy for Demand 
Controlled Ventilating (DCV) Systems, including an analysis of the 
prerequisites for their use. Pollutants and indicators and different 
types of usable sensors are described. Examples of DCV applica- 
tions for different kind of buildings are given, with guidance and 
checklists to determine whether a DCV system is appropriate for a 
specific building. (60 refs., tabs., figs.) 


36204 (BFR-D-13-92) Air quality, desiccant and evapora- 
tive cooling systems: Final report on IEA workshop. 
Andersson, Johnny V. (ed.) (Scandiaconsult AB, Kista (Sweden)). 
Swedish Council for Building Research, Stockholm (Sweden). 
1992. 124p. Project BFR-900895-2. (CONF-9101169-: IEA work- 
shop on Air quality, desiccant and evaporative cooling systems, 
Orlando, FL (United States), 14-16 Jan 1991). Order Number 
DE94702185. Source: OSTI; NTIS. 

The purpose of the workshop was to review current international 
research, development and demonstration activities in air quality, 
desiccant and evaporative cooling systems for building technolo- 
gies and to identify important RD and D needs. Desiccant and 
evaporative cooling systems are valuable tools for advancing en- 
ergy and environmental goals in buildings. They can: (1) reduce a 
building s use of refrigeration and CFCs; (2) reduce a building s 
electricity demand; (3) improve indoor air quality. Demonstration 
projects and educational activities are, however, needed to intro- 
duce the desiccant and evaporative cooling systems to building 
owners and their HVAC designers. (au) (48 refs., tabs., 25 figs.) 
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36205 (BFR-R-28-92) Heat pumps for houses with direct 
electric heating. Glas, L.O. (Skandinavisk Termokemi AB, Lidingoe 
(Sweden)); Figueroa-Karlstroem, E. Swedish Council for Building 
Research, Stockholm (Sweden). 1992. 154p. (In Swedish). Project 
BFR-910294-9. Order Number DE94702186. Source: OSTI; NTIS. 

Test installations of heat pumps in two houses with direct electric 
heating, which have no existing heat distribution system to which a 
heat pump can be connected, have been compared with a house 
with oil fired central heating. The installation technology has been 
analysed over a trial period of one year. The analyses have shown 
that it is essential to have an accurate and well thought out mea- 
suring programme which is continuously monitored. It is also 
essential to have considerable technical and economic know-how 
regarding the choice of systems and components, the sizing of 
components and the need for control and supervisory equipment. 
There were several essential shortcomings with regard to the in- 
stallations of the project. It is only technically and economically 
optimal systems, mass produced in long runs, which have a cost 
effectiveness and marketing potential in Sweden. At present there 
are hardly any private companies in Sweden or abroad which have 
the resources necessary for the development and installation of 
such systems. Comprehensive collaboration between research in- 
stitutions and manufacturers is therefore essential. (au) (4 refs., 13 
tabs., 64 figs.) 


36206 (BFR-R-33-92) Power regulation in single family 
houses with warm air central heating: Economy - function - 
comfort. Carlsson, Thomas (Swedish National Testing and Re- 
search Inst., Boraas (Sweden)). Swedish Council for Building 
Research, Stockholm (Sweden). 1992. 58p. (in Swedish). Project 
BFR-890578-9. Order Number DE94702188. Source: OSTI; NTIS. 
Measurement and evaluation has been carried out to study the 
indoor thermal climate and energy consumption when electricity at 
the lower night tariff is used to raise indoor temperature during the 
night and to lower it during the day and to heat water during the 
night. Another objective has been to study whether this system 
gives rise to increased fabric losses and heat losses from the duct 
system owing to temperature regulation. In the project, five houses 
were studied during the 1990-91 heating season. The conclusions 
that can be drawn from the measurements and inspections are that 
overnight raising/daytime lowering of the indoor temperature by 
about 2 C, and heating of domestic hot water during the night, have 
the result that: (1) The saving due to relocation of energy use is 
SEK 0-1000. (2) Heat losses from the duct system increased due to 
temperature regulation (the losses were 260-700 kWh). (3) In order 
to meet the thermal comfort standard during the day, extra clothing 
has to be put on. (4) Fabric losses did not increase due to temper- 
ature regulation. (5) Higher than atmospheric pressure inside the 
house need not cause moisture problems. (6) Ventilation flow rates 
were constant. (7) The control system did not manage to maintain 
a uniform indoor temperature. (8) There is potential for increased 
energy storage during the 24 hour period. (au) (tabs., figs., plans) 


36207 


(CONF-920736—, pp. 340-347) An integrated emis- 
sions control system for small-scale CWS furnaces. Balsavich, 
J.C. Jr. USDOE Pittsburgh Energy Technology Center, PA (United 
States). [1992]. From 8. coal preparation, utilization, and environ- 
mental control conference; Pittsburgh, PA (United States); 26-31 
Jul 1992. In Eighth annual coal preparation, utilization, and envi- 


ronmental control contractors conference: Proceedings. 
Order Number DE92041184. Source: OSTI; NTIS. 

Under a contract with the US Department of Energy, Pittsburgh 
Energy Technology Center (PETC), Tecogen Inc. is developing an 
integrated emissions control system for use with residential-scale, 
coal-water slurry (CWS) furnaces. The goal of this program is to 
develop an emission control system that can be easily integrated 
into a CWS furnace system and is capable of meeting emissions 
levels of 0.2 Ibm/MMBtu of NO,, 0.4 Ibm/MMBtu of SOz, and 0.02 
lbr/MMBtu of particulates. With respect to particulates, the objec- 
tive is to capture 99.9 percent of the particles in the size range of 
0.5 to 10 microns. The key components being developed as part of 
the integrated emissions control system include the combustor, the 
SOz emissions control reactor, and the fine particulate control 
chamber. The combustor being used in this program is a variation 
of the CWS combustor developed under a previous PETC 


682p. 


252 ERA Vol. 18, No. 12 


program. This combustor operates in a vertical downflow configura- 
tion, and makes use of a centrifugal force field established by a 
predominantly vortical flow field to separate and detain larger CWS 
droplets and unburned coal particles. Multiple partition plates are 
used to retard the axial downward flow of the particles and thereby 
maximize their residence time. Under this program, the combustor 
has been modified to operate as a staged unit for NO, control, with 
the first stage operating fuel rich, and the second stage fuel lean. 
This paper describes the key features of the integrated emissions 
control system and presents recent data. These results include 
staged combustion NO, emissions of 0.17 lbm/MMBtu, as well as 
SOz reduction levels of over 95 percent to 0.15 lbm/MMBtu. 8 figs., 
2 tabs. 


36208 (CONF-930842-3) DOE’s Weatherization Assistance 
Program: National impacts and regional variations. Brown, 
M.A.; Berry, L.G.; Balzer, R.A. Oak Ridge National Lab., TN 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. From 6. in- 
ternational conference on energy program evaluation: uses, 
methods and results; Chicago, IL (United States); 23-27 Aug 1993. 
Order Number DE93017756. Source: OSTI; NTIS; GPO Dep. 

Since 1976, the USDOE has operated one of the largest energy 
conservation programs in the nation — the low-income Weatheriza- 
tion Program. DOE Weatherization strives to increase the energy 
efficiency of dwellings occupied by low-income persons, in order to 
reduce their energy consumption, lower their fuel bills, increase the 
comfort of their homes, and safeguard their health. It targets vul- 
nerable groups including the elderly, people with disabilities, and 
families with children. The most recent national evaluation of the 
impacts of DOE Weatherization examined the energy consumption 
of households weatherized in 1981. DOE Weatherization regula- 
tions and operations have changed substantially since then: new 
funding sources, management principles, diagnostic procedures, 
and weatherization technologies have been incorporated. Many of 
these new features have been studied in isolation or at a local 
level; however, no recent evaluation has assessed their combined, 
nationwide impacts or their potential for the future. In 1990, DOE 
initiated such a national evaluation. The evaluation is comprised of 
three “impact” studies and two “policy” studies. Altogether, these 
five studies will provide a comprehensive national evaluation of the 
Weatherization Program. This paper presents the results of the first 
phase of the Single-Family Study. It evaluates the energy savings 
and cost effectiveness of DOE Weatherization as it has been 
applied to the largest portion of its client base — low-income house- 
holds occupying single-family dwellings, mobile homes, and small 
(2- to 4-unit) multifamily dwellings. In addition to the primary goals 
of estimating energy savings and cost effectiveness, the study has 
three secondary goals: assess non-energy impacts, such as em- 
ployment and environmental benefits; analyze factors associated 
with energy savings and cost effectiveness; and identify promising 
weatherization opportunities for the future. 


36209 (CONF-9310178-1) In-situ aging of roof systems 
containing polyisocyanurate roof insulation foamed with alter- 
native blowing agents. Desjarlais, A.O.; Christian, J.E.; Graves, 
R.S. Oak Ridge National Lab., TN (United States). [1993]. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. From 3. international workshop on 
long-term thermal performance of cellular plastics; Toronto 
(Canada); 4-6 Oct 1993. Order Number DE94000373. Source: 
OSTI; NTIS; GPO Dep. 

Experimental polyisocyanurate (PIR) foam roof insulations with 
permeable facers were installed in roofing systems and continu- 
ously monitored for thermal performance for four years. The foams 
were produced using a specific formulation that represented cur- 
rent technology in 1989 and were blown with CFC-11, HCFC-123, 
and HCFC-141b. These foams were installed in roof systems com- 
prised of loosely-laid insulation boards covered by either a 
loosely-laid single ply white or black membrane. The in-situ testing 
was carried out on an outdoor test facility, the Roof Thermal Re- 
search Apparatus (RTRA). Additional specimens of these foams 
were aged in the laboratory and periodically evaluated using labo- 
ratory measurement equipment. This paper summarizes the in-situ 





data compiled to date, compares these data with the laboratory re- 
sults, and examines whether the proposed laboratory procedure for 
accelerating the aging of foams by the slicing and scaling method 
accurately predicts the aging characteristics of these materials 
installed in roof systems. These experiments are part of a joint in- 
dustry/government project established to evaluate the technical 
viability of alternative HCFC blowing agents for rigid closed-cell 
polyisocyanurate foam roof insulations. Members of the project are 
the US Department of Energy (DOE)/Oak Ridge National Labora- 
tory (ORNL), the US Environmental Protection Agency (EPA), the 
Society of the Plastics Industry-Polyurethane Division (SPI), the 
Polyisocyanurate Insulation Manufacturers Association (PIMA), and 
the National Roofing Contractors Association (NRCA). 


36210 (CRIE-Y-92010) Electric appliance holdings and 
consumption for residential heating and cooling: evidence 
from survey data in Japan. Matsukawa, |. (Central Research In- 
stitute of Electric Power Indutry, Tokyo (Japan)). Central Research 
Inst. of Electric Power Industry, Tokyo (Japan). Mar 1993. 33p. (In 
Japanese). Order Number DE94707387. Source: OSTI; NTIS; 
Available from Central Research Inst. of Electric Power Industry, 1- 
6-1, Ote-machi, Chiyoda-ku, Tokyo, Japan 

An analysis was made on electric appliance holdings and their 
utilization status based on questionnaire surveys carried out in 
1991 and 1992 on households in independent housings in Sapporo 
City, Tokyo Metropolis and Kagoshima City. The analysis was fo- 
cused on electric power demand in the air conditioning application 
with large seasonal variation and related to peak loads. Looking at 
room heating appliance holdings, while oil stoves and oil central 
heating systems are mainly used in Sapporo City, such electric ap- 
pliances as air conditioning systems, Japanese foot warmers with 
quilts over them, electrically heated carpets, and electric stoves are 
more widely used in addition to oil stoves in Tokyo Metropolis and 
Kagoshima City. Sapporo City consumes kerosene in winter six to 
eight times as much as in Tokyo Metropolis and Kagoshima City 
Houses installing heat insulating materials of 100 mm or thicker 
have exceeded half of the total number of houses in Sapporo City 
since the latter half of the 1980's. Room heating appliances are set 
to temperatures of about 21°C, and room cooling appliances to 
25°C in average. The major factor for selecting the number of 
room cooling appliance is the cost for purchasing the appliance. 
Purchases are also affected largely by the seasonal power charge 
system. 15 refs., 19 figs., 13 tabs 


36211 (DEFU-TR-304) Use of the calendar-function in rela- 
tion to setting up data on loads for an ELMODEL-households. 
Broend, P. Danske Elvaerkers Forenings Udredningsafdeling 
(DEFU), Lyngby (Denmark). 1992. 16p. (In Danish). Order Number 
DE94709581. Source: OSTI; NTIS. 

With regard to the calculation of electric power consumption in a 
household, methods of correction of already set up curves on the 
basis of practical measurements are explained. Here the calendar 
year must be taken into consideration, in that how many days of 
different types (weekdays, Saturdays, Sundays and holidays) are 
included, and also which months of the year. The curves are set 
up on the basis of a simple abstract calendar. It is shown how load 
curves can be set up, founded on a concrete period of time, in ac 
cordance with the actual calendar for that period. The extent of 
deviation, when this method is used, is evaluated. A divergence of 

% is judged as acceptable. (AB) 


36212 (DOE/BP-2138) Affordability and other factors af- 
fecting the purchase of energy-efficient manufactured homes. 
Hattrup, M.P. (Pacific Northwest Lab., Richland, WA (United 
States)); Lee, A.D.; Sandahl, L.J.; Onisko, S.A. USDOE Bonneville 
Power Administration, Portland, OR (United States); Pacific North- 
west Lab., Richland, WA (United States). Jun 1993. 80p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE93019110. Source 
OSTI; NTIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) and the Bonneville 
Power Administration (Bonneville) conducted this study to evaluate 
the manufactured home owner's purchase decision process and to 
provide Bonneville with a better understanding of how consumers 
view a manufactured home’s affordability and energy efficiency 
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This study addresses manufactured homes built under the US De- 
partment of Housing and Urban Development (HUD) standards; 
these homes are sometimes referred to as HUD-code homes or 
mobile homes. Manufactured home owners in Idaho, Montana, 
Oregon, and Washington were included in this analysis. This report 
adds to the information presented in Sandahl et al. (1992), which 
discussed the practices of lenders, appraisers, and dealers — all of 
whom play a key role in the manufactured home market due to the 
impact their practices have on the overall affordability of manufac- 
tured homes. This report focuses exclusively on the most 
important, and probably least understood, player — the home 
buyer. The primary data were collected via a mail survey sent to 
1,550 manufactured home owners in Idaho, Montana, Oregon, and 
Washington in late 1992. A 71% response rate was achieved; 
1,106 usable responses were received. This study focuses on the 
Pacific Northwest but presents information that may be relevant to 
other parts of the country 


36213 (DOE/BP-2139) A road map for success: How 
northwest manufactured housing conservation efforts revolu- 
tionized an industry. Gilbertson, W.L. (Private Contractor, 
Portland, OR (United States)); DiMassa, F.V.; Lee, A.D.; Onisko, 
S.A. USDOE Bonneville Power Administration, Portland, OR 
(United States); Pacific Northwest Lab., Richland, WA (United 
States). Apr 1993. 162p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC06-76RL01830. Order Number 
DE93019111. Source: OSTI; NTIS; GPO Dep 

The evolution of an ongoing Bonneville Power Administration ef- 
fort to improve the energy efficiency of manufactured homes is 
chronicled in this informal history. Over the past nine years, Bon- 
neville’s manufactured housing project has undertaken many 
activities, including technical studies, cooperative ventures, design 
studies, and information dissemination. These activities are cov- 
ered 


36214 (DOE/BP-2140) Non-space heating electrical con- 
sumption in manufactured homes: Residential Construction 
Demonstration Project Cycle 2: Final report. Onisko, S. (Eco- 
tope, Inc., Seattle, WA (United States)); Roos, C.; Baylon, D 
USDOE Bonneville Power Administration, Portland, OR (United 
States); Ecotope, Inc., Seattle, WA (United States). Jun 1993. 44p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AM79-91BP13330. Order Number DE93019485. Source 
OSTI; NTIS; GPO Dep 

This report summarizes submeter data of the non-space heating 
electrical energy use in a sample of manufactured homes. These 
homes were built to Super Good Cents insulation standards in 
1988 and 1989 under the auspices of RCDP Cycle 2 of the Bon 
neville Power Administration. They were designed to incorporate 
innovations in insulation and manufacturing techniques developed 
to encourage energy conservation in this important housing type 
Domestic water heating (DWH) and other non-space heat energy 
consumption, however, were not generally affected by RCDP spec 
ifications. The purpose of this study is to establish a baseline for 
energy conservation in these areas and to present a method for 
estimating total energy saving benefits associated with these end 
uses. The information used in this summary was drawn from 
occupant-read submeters and manufacturersupplied specifications 
of building shell components, appliances and water heaters. Infor- 
mation was also drawn from a field review of ventilation systems 
and building characteristics. The occupant survey included a cen- 
sus of appliances and occupant behavior in these manufactured 
homes. A total of 150 manufactured homes were built under this 
program by eight manufacturers. An additional 35 homes were 
recruited as a control group. Of the original 185 houses, approxt- 
mately 150 had some usable submeter data for domestic hot water 
and 126 had usable submeter data for all other nonheating 
consumption. These samples were used as the basis for all con- 
sumption analysis. The energy use characteristics of these 
manufactured homes were compared with that of a similar sample 
of RCDP site-built homes. In general, the manufactured homes 
were somewhat smaller and had fewer occupants than the site- 
built homes. The degree to which seasonal variations were present 
in non-space heat uses was reviewed. 
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36215 (DOE/CE/15525-T6) Advanced Cooling Technology, 
Inc. final technical progress report. Myers, H.S. Advanced Cool- 
ing Technology, Inc., Lexington, KY (United States). 12 Aug 1993. 
19p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG01-91CE15525. Order Number DE93019258. Source: 
OSTI; NTIS; GPO Dep. 

Tasks performed to develop an improved version of Advanced 
Cooling Technology's Evaporative Subcooling System are de- 
scribed. Work on pump stability, improved drainage mechanism, 
and the American Refrigeration Institute engineering performance 
tests is presented. 


36216 (DOE/CE/23810-17) EHD enhancement of pool and 
in-tube boiling of alternate refrigerants: Final report, 15 Jan- 
uary 1993-15 June 1993. Ohadi, M.M.; Dessiatoun, S.; Singh, A.; 
Fanni, M.A. Maryland Univ., College Park, MD (United States). 
Center for Environmental Energy Engineering. Aug 1993. 44p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91CE23810. ARTI MCLR Project 655-51700. Order 
Number DE94000787. Source: OSTI; NTIS; GPO Dep. 

The Electrohydrodynamic (EHD) is an active heat transfer aug- 
mentation technique which utilizes the effect of secondary motions 
generated through the application of an electrostatic potential to a 
dielectric fluid. Net result is better momentum and heat transfer be- 
tween the fluid and the heat transfer wall through destabilization of 
the thermal boundary layer and better mixing of the fluid adjacent 
to the heat transfer surface. EHD enhancement of refrigerant/ 
refrigerant oil mixtures heat transfer using the Electrohydrodynamic 
(EHD) technique is the subject of a three-year experimental investi- 
gation in a project funded by the US Department of Energy, 
effective June 1, 1993. For the interim period between November 
1992 and June 1993 when the DOE funds became available, the 
Air-Conditioning and Refrigeration Technology Institute (ARTI) pro- 
vided partial funding for our EHD research program with the aim of 
accomplishing three major tasks: (1) conduct a comprehensive 
search of the literature on EHD-enhanced, in-tube and external 
boiling heat transfer enhancement of alternate refrigerants; (2) De- 
sign, fabricate, and instrument an in-tube, EHD-enhanced boiling/ 
condensation test rig and perform preliminary testing of the setup; 
(3) conduct experiments and document new findings on EHD- 
enhanced external boiling of alternate refrigerants/refrigerant 
mixtures in an existing pool boiling test rig apparatus. Description 
of Tasks performed are described and results are discussed. 


36217 (DOE/CE/73046-T1) Data analysis, analytical sup- 
port, and technology transfer support for the Federal Energy 
Management Program Office of Conservation and Renewable 


Energy Department of Energy: Final technical report, August 
8, 1987—-August 7, 1992. Tremper, C. Advanced Sciences, Inc., 
Arlington, VA (United States). [1992]. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-87CE73046. 
Order Number DE93019087. Source: OSTI; NTIS; GPO Dep. 
Activities included the collecting, reporting, and analysis of Fed- 


eral energy usage and cost data; development of program 
guidance and policy analysis of Federal energy usage and cost 
data; development of program guidance and policy analysis; inter- 
agency liaison; promotion of energy efficiency initiatives; and 
extensive technology transfer and outreach activities. 


36218 (DOE/CH/10533-T1) 1990 Weatherization Assistance 
Program monitoring: Final report. Samuels, L.S. Strategic Busi- 
ness Services, Inc., Homewood, IL (United States). 19 Jun 1992. 
25p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-92CH10533. Order Number DE93019451. Source: 
OSTI; NTIS; GPO Dep. 

The fiscal year 1990 DOE weatherization programs were moni- 
tored in Indiana, Ohio, and Wisconsin. The focus of the monitoring 
was on a total of 18 subgrantees. Separate reports on the monitor- 
ing completed on each site was submitted as well as the final 
summary report for each state. The scope of monitoring consisted 
of a review of current contracts, budgets, program operating proce- 
dures, staffing, inventory control, financial and procurement 
procedures, review of client files and audit reports, inspection of 
completed dwelling units and assessment of monitoring, training, 
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and technical assistance provided by the grantees. A random sam- 
pling of completed units were selected and visits were made to 
inspect these weatherized dwellings. 


36219 (DOE/FTR-93014000) Participation in conferences 
on solar energy buildings and energy efficient buildings: For- 
eign trip report, March 7-15, 1993. Balcomb, J.D. National 
Renewable Energy Lab., Golden, CO (United States). 10 May 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93014000. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A chart showing the status of experimental buildings in 14 coun- 
tries is presented. A summary of the US presentation of the 
Yosemite House at El Portal is included. An outline of the contents 
of the final report or sourcebook and some ideas for parts of the 
book are appended. 


36220 (DTH-LV-MEDD-237) Construction of frames and 
windowsills for high-insulated windows. Schultz, J.M. Danmarks 
Tekniske Hoejskole, Lyngby (Denmark). Lab. for Varmeisolering. 
Sep 1992. 67p. (in Danish). Contract ENS-UVE-89.0612. Order 
Number DE94709612. Source: OSTI; NTIS. 

The development of new glazing types with centre U-values be- 
low 1 W/m? has made the frames and casings (that often make up 
25-30% of the total window area) the thermally weak part of new 
windows. The aim of this project is to analyze and develop frame 
solutions appropriate for insulation levels of the new windows, in- 
cluding superinsulating windows currently developed, like silica 
aerogel and vacuum windows. The most efficient way to reduce 
the heat losses through the frame and casing is to introduce a 
thermal break in the the same plane as the window pane and with 
at least the same thickness as the window pane.The supporting 
part of the frame and casing should be constructed outside or in- 
side the window pane, preferably inside, and the pane fastened to 
it at few points, thus creating only infinitesimal thermal bridges. 
The results derived for operable windows are directly transferable 
to fixed windows. Additionally, in new buildings it is possible to 
build fixed windows into the walls in ways that reduce the total U- 
value - an example is given in the report.(EG) (88 refs.) 


36221 (LBL-34353) CIEE 1993 annual conference: Pro- 
gram. Lawrence Berkeley Lab., CA (United States). [1993]. 84p. 
Sponsored by USDOE, Washington, DC (United States); California 
Energy Resources Conservation and Development Commission, 
Sacramento, CA (United States); California Univ., Berkeley, CA 
(United States); Lawrence Berkeley Lab., CA (United States); Los 
Angele DOE Contract AC03-76SF00098. (CONF-9308157—Absts.: 
3. California Institute for Energy Efficiency (CIEE) annual confer- 
ence, San Diego, CA (United States), 4-6 Aug 1993). Order 
Number DE93019135. Source: OSTI; NTIS; GPO Dep. 

The California Institute for Energy efficiency’s third annual 
conference highlights the results of CIEE-sponsored multiyear re- 
search in three programs: Building Energy Efficiency, Air Quality 
Impacts of Energy Efficiency, and End-Use Resource Planning. 
Results from scoping studies, Director's discretionary research, and 
exploratory research are also featured. 


36222 (LBL-34367) The energy performance of prototype 
holographic glazings. Papamichael, K.; Beltran, L.; Furler, R.; 
Lee, E.S.; Selkowitz, S.; Rubin, M. Lawrence Berkeley Lab., CA 
(United States). Feb 1993. 28p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. Order 
Number DE93040451. Source: OSTI; NTIS; GPO Dep. 

We report on the simulation of the energy performance of proto- 
type holographic glazings in commercial office buildings in a 
California climate. These prototype glazings, installed above con- 
ventional side windows, are designed to diffract the transmitted 
solar radiation and reflect it off the ceiling, providing adequate day- 
light illumination for typical office tasks up to 10m from the window. 
In this study, we experimentally determined a comprehensive set 
of solar-optical properties and characterized the contribution of the 
prototype holographic glazings to workplane illuminance in a scale 
model of a typical office space. We then used the scale model 
measurements to simulate the energy performance of the holo- 
graphic glazings over the course of an entire year for four window 





orientations (North, East, South and West) for the inland Los Ange- 
les climate, using the DOE-2.ID building energy analysis computer 
program. The results of our experimental analyses indicate that 
these prototype holographic glazings diffract only a small fraction of 
the incident light. The results of this study indicate that these proto- 
type holographic glazings will not save energy in commercial office 
buildings. Their performance is very similar to that of clear glass, 
which, through side windows, cannot efficiently illuminate more 
than a 4m - 6m depth of a building’s perimeter, because the cool- 
ing penalties due to solar heat gain are greater than the electric 
lighting savings due to daylighting. 


36223 (NEI-DK-1247) Development and testing of "electric 
cooker” with low electricity consumption. Gydesen, A; 
Maimann, D. Danmarks Tekniske Hoejskole, Lyngby (Denmark). 
Fysisk Lab. 3. Dec 1992. 50p. (In Danish). Contract ENS-1223/90- 
0004. Order Number DE93516655. Source: OSTI; NTIS. 

The overall aim was to promote the development and production 
of electric appliances with a low consumption of energy by 
analysing energy saving potentials. The case in hand was a Dan- 
ish manufactured, for Denmark traditional, electric cooker with 
electric heating elements at the top and bottom of the oven. The 
method was to measure energy consumption under standard con- 
ditions and then to compare these measurements with those taken 
on an oven where various energy saving alterations had been 
made. The standard conditions were heating up the oven from 20 
to 200 degrees centigrade and maintaining this temperature for 
one hour. The time taken to heat the oven was registered. Results 
were used as a basis for a prototype. The latter's energy consump- 
tion was measured under the standard conditions and also in 
connection with cooking white bread, roast pork etc. The heat dis- 
tribution in the oven was evaluated. Details of the testing are 
given. The prototype oven had the same dimensions as the stan- 
dard one. The oven itself and part of the door was constructed of 
stainless steel which has a greater capacity for heat reflection and 
a lower heat conduction capacity than enamelled steel. The insula- 
tion material was 4mm glass wool and reflecting foil was placed on 
one of the two layers of glass in the door’s window. It was proved 
possible to save 60% energy during the heating up phase and al- 
most 50% in the temperature maintaining phase. More energy 
savings would have been possible if the oven door had no window 
in it. The results are presented in detail. (AB) (13 refs.) 


36224 (NEI-DK-1259) Summary of the working meeting for 
the preparation of HQDS. Technical Univ. of Denmark, Lyngby 
(Denmark). Inst. of Mathematical and Operations Research. 1992. 
13p. Contract ENS-16212/89-22. (CONF-9201157—Summ.: Work- 
ing meeting for the preparation of HQDS, Lyngby (Denmark), 19-25 
Jan 1992). Order Number DE93516671. Source: OSTI; NTIS. 

EFP-89. 

The aim of the working group was to prepare five one minute, 
cleaned, filled, high quality data sets and to prepare procedures 
and techniques for the processing of such data. The brief report 
summarises the results of the meeting. A list of cleaned channels, 
details of data access and short summaries of individual data sets 
are given. The data is related to indoor air climate and outdoor 
weather. (AB) 


36225 (NEI-DK—1274, pp. 59-67) Planning of energy conser- 
vation. Jacobsen, F.R. (Birch and Krogboe A/S, Virum (Denmark)). 
Energistyrelsen, Copenhagen (Denmark). 1993. (CONF-9209402-: 
Workshop on energy conservation and energy management in 
buildings, Copenhagen (Denmark), 14-16 Sep 1992). In Workshop 
on energy conservation and energy management in buildings. 
341p. Order Number DE94702008. Source: OSTI; NTIS. 

A Danish computer-controlled energy management system (Den- 
tralized Energy Management Systems. CEMS) aimed at saving 
energy in buildings is described in relation to two localities in Den- 
mark (Hoeje Taastrup and Storstroem Municipalities). (AB) 


36226 (NEI-DK-1274, pp. 67-81) Billing of heating costs 
based on actual consumption. Caroee, P. (ISS Clorius Interna- 
tional, Ballerup (Denmark)). Energistyrelsen, Copenhagen 
(Denmark). 1993. (CONF-9209402—: Workshop on energy conser- 
vation and energy management in buildings, Copenhagen 
(Denmark), 14-16 Sep 1992). In Workshop on energy conservation 
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and energy management in buildings. 
DE94702008. Source: OSTI; NTIS. 

The subject of how energy conservation can be achieved through 
metering and billing of the actual energy consumption in relation to 
space heating is discussed. Metering principles and billing systems, 
related investments, consequences, and future aspects of metering 
and billing in Europe are some of the topics dealt with. (AB) 


341p. Order Number 


36227 (NEI-DK-1274, pp. 96-105) Building envelope. Olsen, 
E. (Rockwool A/S, Hedehusene (Denmark)). Energistyrelsen, 
Copenhagen (Denmark). 1993. (CONF-9209402—: Workshop on 
energy conservation and energy management in buildings, Copen- 
hagen (Denmark), 14-16 Sep 1992). In Workshop on energy 
conservation and energy management in buildings. 341p. Order 
Number DE94702008. Source: OSTI; NTIS. 

In Danish buildings gross energy consumption for heating per m? 
dropped by 50% in the period 1972-91. This result has reduced air 
pollution significantly. Savings are mainly due to a more efficient 
heating system and reduced heat demand. Building Regulations for 
new buildings have gradually improved Danish constructions. Insu- 
lation standards will be further increased by 25% in 1993. This low 
energy concept may have an export potential. A number of Danish 
examples with an insulation thickness in the range of 200 mm are 
shown and compared with other Western European levels. For ex- 
isting buildings increased energy prices and the Heat Inspection Act 
1981 made conservation measures highly profitable. Today more 
than 40% of all residences built before 1979 have been inspected. 
Retrofilling has taken place. Other measures are implemented also 
as a part of general maintenance, urban renewal etc. One example 
is External Wall Insulation, which can often stop further destruction 
of concrete and plaster surfaces. Investigations have revealed no 
moisture accumulation or special deterioration of materials in post- 
insulated and highly insulated new houses. Average energy 
consumption and emissions during production of mineral wool are 
much less than amounts saved over the product's lifetime. The en- 
ergy and emission related pay back time is approx. 3 weeks. (AB) 


36228 (NEI-DK-1274, pp. 154-164) Energy conservation 
programme for Czechoslovak buildings. Mrazek, K. (STU, Build- 
ing Technical Institute, Praha (Czechoslovakia)). Energistyrelsen, 
Copenhagen (Denmark). 1993. (CONF-9209402—: Workshop on 
energy conservation and energy management in buildings, Copen- 
hagen (Denmark), 14-16 Sep 1992). In Workshop on energy 
conservation and energy management in buildings. 341p. Order 
Number DE94702008. Source: OST]; NTIS. 

The Republics of Czechoslovakia have many buildings which are 
not energy efficient with regard to their heating systems and their 
construction. The need to educate, develop and train energy 
consultants for energy conservation in buildings has not been rec- 
ognized in the past. The situation is likely to change rapidly as the 
republics adopt a market economy and the price of energy in- 
creases to true economic levels. There is a need to establish which 
measures and modifications relating to the design, operation and 
control of the heating systems and to the construction of the build- 
ings would give cost effective energy reductions and so reduce 
energy consumption to levels comparable to those experienced in 
the EC countries. The project was carried out by 3 Danish organi- 
zations and Czechoslovak experts. Three working groups on 
economy, on education and information, on materials and equip- 
ment were established, representing governmental as well as 
non-governmental institutions from all parts of Czechoslovakia. A 
technical/statistical study of the savings potential in buildings and a 
study of economic and other structural constraints to the possible 
implementation of a large scale energy saving programme in build- 
ings were carried out. The technical/statistical study was carried 
out in three steps, registration of the building stock, a detailed 
technical audit conducted in 20 different buildings in Prague and 
Bratislava, and a detailed data collection for about 100 buildings of 
different categories was achieved. Technical recommendations 
have been worked out, 26% of total energy consumption of build- 
ings can be saved with pay back periods of up to 20 years. Priority 
measures are tightening of boilers, pipe insulation, radiator valves 
and metering, tightening of windows, new gas boilers, roof, and fa- 
cade insulation. The activities of the Building Technical Institute 
(Stavebebne Technicky Ustav, STU) are elucidated. (AB) 
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36229 (NEI-DK-1276) The need for ventilation and adapta- 
tion to indoor air conditions. Gunnarsen, L. (Carl Bro A/S 
(Denmark)). Carl Bro A/S, Glostrup (Denmark); Carl Bro Gruppen, 
Glostrup (Denmark); Danmarks Tekniske Hoejskole, Lyngby (Den- 
mark). Lab. for Varme- og Klimateknik. Oct 1989. 186p. (in 
Danish). Contract EM-1213-604-01-01;Contract EM-1213/86-4. Or- 
der Number DE94702015. Source: OSTI; NTIS. 

The basis of ventilation standards has been that people should 
perceive the air conditions to be acceptable immediately on enter- 
ing a room. The perception of air quality often changes during the 
first minutes of exposure to polluted air. After a few minutes people 
have adapted to the pollution, and conceive the air quality as more 
acceptable. The purpose is to present a rational basis for the di- 
mensioning of ventilation in cases where it is possible to benefit 
from human adaptation. The influence and time of adaptation were 
investigated in climate chambers. Subjects were exposed to human 
bioeffluents, tobacco smoke and pollutants from building materials. 
The level of dissatisfaction becomes stable within 4-14 minutes de- 
pending on the nature of the pollution. No further change was 
observed during 90 minute exposures. Dissatisfaction due to bioef- 
fluents is reduced considerably, some reduction was seen in 
relation to tobacco smoke while only a small reduction occurred in 
the case of pollution from building materials. Perception of pollution 
in office buildings has been evaluated by a trained panel. Dissatis- 
faction with pollution here decreases a few minutes after entering 
the buildings. The magnitude and time of change are dependent 
on the nature of the pollution and vary from building to building. It 
is concluded that bioeffluents may be removed completely from the 
dimensioning load if a minimum air change rate of 1-2 l/(s person) 
is ensured, tobacco smoke pollution may be reduced by a factor of 
0.5 and that the pollution from building materials may be reduced 
by a factor 0.7. (AB) (35 refs.) 


36230 (NEI-DK—1284) Three heating systems for low en- 
ergy houses: Evaluation of a competition based on ideas for 
heating systems for low-energy houses organized by the Con- 
trol Group for Renewable Energy under the Council of 
Technology. Katic, |. Dansk Teknologisk Inst., Taastrup (Denmark). 
Proevestationen for Solenergi. Jan 1993. 11p. (In Danish). Contract 
TR-88.1085. Order Number DE94709577. Source: OSTI; NTIS. 

Short descriptions of the construction, operational experiences 
gained and measuring results from three heating systems for low 
energy houses. One system involves the use of solar energy in ad- 
dition to district heating, and the other two are based on individual 
gas-fired boilers and solar heating systems. (AB) 


36231 (NEI-DK-1285) Heating system using natural gas 
and solar energy in Birkeroed: Report on measurements. 4th 
phase of a competition based on ideas for heating systems 
for low-energy houses organized by the Control Group for Re- 
newable Energy under the Council of Technology. Katic, |. 
Dansk Teknologisk Inst., Taastrup (Denmark). Proevestationen for 
Solenergi. Jan 1993. 18p. (In Danish). Contract TR-88.1085. Order 
Number DE94709576. Source: OSTI; NTIS. 

A short description of the measuring results and operational 
experience gained with regard to a heating system using a natural- 
gas fired boiler supplemented with the use of solar energy in a 
low-energy house. Here new methods of connected well-known 
components are suggested. The construction design and measur- 
ing methods are explained and numerical data are presented. (AB) 


36232 (NEI-DK-1293) Report on informative electricity 
bills. Midtsoenderjyllands Elforsyning, Agerskov (Denmark). Jan 
1992. 136p. (In Danish). Order Number DE94702025. Source: 
OSTI; NTIS. 

The aim was to discover whether more informative electricity bills 
would teach consumers to become increasingly aware of their own 
electricity consumption rates and thus motivate them to save elec- 
tric power. A new concept for these bills was developed for use in 
Jutland and Funen, Denmark, and this concept is described in de- 
tail. Consumers found the bills easier to understand and their use 
did lead to a general reduction in the use of electricity. The graphic 
layout, the consumption of kWh, the total price and the price per 
kWh were points that the consumers found most interesting. In the 
case of 50% of consumers, it was found that the foregoing calcu- 
lated price of electricity to be used did not tally with actual 
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consumption. Customers did become more aware of the extent of 
their own consumption of electricity. It appeared that the presenta- 
tion of the bills, in the form of an animated electric bulb pointing 
out information of importance, had a significant part to play on the 
attitudes of the recipients, and in the long run, on their use of elec- 
tricity. It was concluded that a more frequent reading of meters and 
feedback on the status of individual electricity consumption can re- 
sult in a reduction of 2% of consumption and does motivate this 
amount of saving. 2% saving amounts to one fifth of the generally 
reckoned saving potential with regard to households. (AB) 


36233 (NEI-DK-1294) The energy watcher project: Report 
from the project’s first year. Lange, M. (Dansk Teknologisk 
Institut. Energiteknologi, Taastrup (Denmark)); Tobiesen, F.; So- 
erensen, P.A. Dansk Teknologisk Inst., Taastrup (Denmark). 
Energiteknologi; Praxis Arkitekter og Planiaeggere, Aabyhoej (Den- 
mark); PlanEnergi S/| (Denmark). Apr 1992. 89p. (In Danish). 
Order Number DE94702023. Source: OSTI; NTIS. 

An energy control system for ordinary dwellings organized as an 
Energy Watcher club inspired by the Weight Watcher idea was 
tested and described in detail. 75 of 100 participants filled out 
questionnaires and worked out an energy budget for their homes 
and 50-60 people sent in a record of their energy consumption. 
These data were adjusted according to climate conditions and pub- 
lished in the monthly magazine Energivogteren. 4 Energy Watcher 
meetings were held during the year. The participants’ enthusiasm 
grew during the course of the project, encouraged by the competi- 
tion aspect of energy conservation. A reduction of 10% in energy 
consumption in these people’s homes was achieved. It was con- 
cluded that a simpler form of organization could be advantageous. 
Electricity bills sent out by the electricity companies could be used 
as a medium for monitoring consumption and giving information on 
how to cut it down. The other part of this overall project consisted 
of a survey of energy resources in 8 differing residences and 2 
institutions where there was a significant discrepancy between cal- 
culated and actual consumption. The following-up of suggestions 
for means of saving energy given led to 37% saving of electric 
power, 51% saving of heating and 37% of energy used for trans- 
port purposes. It was concluded that energy saving efforts should 
primarily concern lighting systems, kitchen hardware, airtightness 
of double glazing and cars. Tariff systems could be used for re- 
warding the changing out of energy-devouring equipment. Heat 
losses should also be regulated with regard to circulating pumps 
and other energy-related equipment. (AB) 


36234 (NEI-DK-1295) The Energy Watcher project: Report 
from the project’s second year. Lange, M. (Dansk Teknologisk 
Institut. Energiteknologi, Taastrup (Denmark)); Tobiesen, F.; So- 
erensen, P.A. Dansk Teknologisk Inst., Taastrup (Denmark). 
Energiteknologi; Praxis Arkitekter og Planiaeggere, Aabyhoej (Den- 
mark); PlanEnergi S/| (Denmark). Apr 1993. 50p. (In Danish). 
Order Number DE94702026. Source: OSTI; NTIS. 

A continuation of the project described in a previous publication 
of the same title which gives further results from an energy saving 
initiative based on the monitoring of energy used in individual 
homes organized in a way which had been inspired by the Weight 
Watchers club. During this second year of the project a number of 
participants showed that it was possible to reduce energy consump- 
tion by over 50% without reducing their level of comfort. The good 
habits of thrifty use of energy were seen to have become quite 
permanent, and this is encouraged by the social effect of working 
in a group towards the same end. Participants had been success- 
fully motivated to save energy in ali possible ways on a continuous 
basis. Tips are given on how to save energy in institutions such as 
schools. Data is given on the monitored consumption rates. (AB) 


36235 (NEI-DK—1300) Loft radiators and low temperature 


operation. Energiministeriets Forskningsprogram. Energianven- 
delse i bygninger. Loewenmark, K.B.; — Friis-Madsen,  €E. 
Loewenmark (K.B.) I/S, Copenhagen (Denmark). 1993. 53p. (In 
Danish). Contract ENS-1213/90-0015. Order Number DE94702028. 
Source: OSTI; NTIS. 

EFP-90. 

A description of the aims and background for the construction 
and testing of a recently developed type of light loft radiator for 
space heating. Water is used as the heating medium. The system 





is most suitable for well insulated buildings. It is compared with 
other space heating systems and advantages and disadvantages 
are listed. Other systems based on radiators placed in the loft are 
rarely used in Denmark today. The design and operation of the ra- 
diators is described, and the construction is explained step-by-step 
and illustrated with the help of photographs. Performance tests are 
elaborated and the measuring results are analysed. The loft radia- 
tor proved to have the expected thermal properties and the design 
both with and without ventilation is claimed to be very simple. 
Costs of materials and fabrication are given. It is suggested that it 
could be advantageous to construct the system at the place of use, 
also in order to be able to hide the pipes. Overall costs per flat are 
also calculated. An example is given of the use of loft radiators in 
a house. It was found that the system operating at an average 
temperature of 47.5 degrees centigrade could cover the heating 
demand of half of the total area of a house. It would be possible to 
use hot water from domestic supply in the system and this would 
drastically reduce the number of pipes. Plasterboard is recom- 
mended for the ceilings under the radiators. (AB) (11 refs.) 


36236 (ORNL/CON-358) Evaluation of the computerized 
utilities energy monitoring and control system installed at the 
US Army, Europe, 282" Base Support Battalion, Hohenfels, 
Germany. Gettings, M.B.; Tapp, P.A. Oak Ridge National Lab., TN 
(United States). Sep 1993. 62p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC05- 
840R21400. Order Number DE94001116. Source: OSTI; NTIS; 
GPO Dep. 

Under the provisions of Interagency Agreement DOE No. 1938- 
BOS0-A1 between the U.S. DOE and the U.S. Army in Europe, 
Martin Marietta Energy Systems, Inc. is evaluating utilities and 
energy monitoring and contro] systems (UEMCSs) installed at se- 
lected U.S. Army installations in Europe. Evaluations of the overall 
performance and energy efficiency of the UEMCSs installed at U.S. 
Army installations in Heidelberg, Goeppingen, Pirmasens, 
Baumholder, and Grafenwoehr, Germany have already been com- 
pleted. This report presents the results of an evaluation of the 
UEMCS installed at the 282nd Base Support Battalion in Hohen- 
fels, Germany, which is operated by the Directorate of Engineering 
and Housing, Utilities Division. No savings based on observed 
trends of annual energy consumption can be attributed to the Hon- 
eywell 5600 system UEMCS. Estimates are presented of energy 
savings from implementing the Honeywell 1000 UEMCS. Major 
recommendations related to implementation of the 5600 UEMCS 
are delineated. 


36237 (PNL-8678) Preliminary assessment of energy con- 
servation opportunities at the NASA Goddard Space Flight 
Center, Greenbelt, Maryland. Hoffman, L. (L. Hoffman and Asso- 
ciates, Silver Spring, MD (United States)); Parker, G.B. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1993. 93p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93019105. Source: 
OSTI; NTIS; GPO Dep. 

The National Aeronautics and Space Administration is encourag- 
ing energy efficiency in its buildings and facilities as part of an 
overall strategy to meet the requirements of the Executive Order 
on Energy Efficiency and the Comprehensive Energy Policy Act of 
1992. NASA requested technical assistance from the Pacific North- 
west Laboratory to conduct a site visit, examine selected buildings 
and facilities, and suggest appropriate and economically accept- 
able energy efficiency measures and future actions at NASA's 
Goddard Space Flight Center. PNL was also tasked to investigate 
the current and future demand-side management (DSM) programs 
offered by the servicing electric utility that would be applicable for 
the site. The information for this assessment was collected during 
site visits to the Goddard Space Flight Center during September 
and October 1992. The assessment addresses energy supply and 
cost, estimated energy distribution and use, and cost-effective op- 
tions to reduce energy consumption at the center. Applicable utility 
DSM programs are also identified. A recommended strategy is 
identified to undertake a more comprehensive long-term energy re- 
duction program at the site. A model approach is also given for the 
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site to develop a partnership with the serving electric utility to im- 
plement a “custom” site-wide DSM program incorporating the 
several incentives offered by the utility to governmental agencies. 


3202 Transportation 


Refer also to citation(s) 36103, 36221, 36408, 37396 


36238 (ANL/ES/CP-78818) Some evidence on determinants 
of fuel economy as a function of driving cycle and test type. 
Santini, D.J.; Anderson, J. Argonne National Lab., IL (United 
States). [1993]. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF- 
9308143-3: 1993 Society of Automotive Engineers (SAE) future 
transportation technology conference, San Antonio, TX (United 
States), 9-12 Aug 1993). Order Number DE93019511. Source: 
OSTI; NTIS; GPO Dep. 

Statistical methods are used with 107 vehicles whose fuel econ- 
omy was presented and reported for five test types in a single 
publication by Consumers Union (CU) for 1986-1988 vehicles. 
Standard loglinear statistical formulations (i.e., multiplicative models 
of interactions) are used with data from this and supplementary 
sources to develop coefficients estimating the percent fuel 
economy gain per percent change in engine/vehicle design charac- 
teristic. The coefficients are developed for the five different test 
conditions evaluated by CU and are compared with each other on 
the basis of attributes of the tests. The insights of engineering 
models are used to develop expectations regarding the shift in size 
of coefficients as driving cycles change. In both the engineering 
models and the statistical model, the effect of weight is estimated 
to be higher in urban driving than in highway driving. For two test 
categories — field tests and dynamometer tests — the benefits of 
weight reduction are statistically estimated to be greatest in urban 
driving conditions. The effect on idle fuel flow rate of designing ve- 
hicles to hold performance roughly constant by maintaining power 
per kilogram and/or displacement per kilogram is examined, and its 
implication for the size of the weight effect is simply approximated 
from Sovran’s 1983 engineering model results. The fuel-economy- 
decreasing effect of the desire for performance is estimated to be 
somewhat larger in the statistical analysis than in the NAS study, 
when engine technology is held constant. 


36239 (ANL/ES/PROC—79713) 13th International Confer- 
ence on Magnetically Levitated Systems and Linear Drives. 
Argonne National Lab., IL (United States). [1993]. 463p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-930550-: 13. international conference on 
magnetically levitated systems and linear drives, Argonne, IL 
(United States), 19-21 May 1993). Order Number DE93040381. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report contains short papers on research being conducted 
throughout the world on magnetically levitated systems, mainly 
consisting of trains, and magnetic linear drives. These papers have 
been index separately elsewhere on the data base. 


36240 (BNL-49418) Transportation: Environment, energy 
and the economy. Petrakis, L. Brookhaven National Lab., Upton, 
NY (United States). 11 Jan 1993. 74p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93041119. Source: OSTI; NTIS; GPO Dep. 

In the US, the transportation sector consumes over one quarter 
of the entire energy used, almost in its entirety as petroleum prod- 
ucts, and in quantities greater than the total US domestic oil 
production. The transportation sector is responsible for a significant 
fraction of all emissions that either prevent US cities from achiev- 
ing compliance with EPA air quality standards or have serious 
global change implications. Finally, the GDP (Gross Domestic 
Product) and employment due to the sector are low and incom- 
mensurate with the high fraction of energy that the transportation 
sector consumes. We examine below this situation in some detail 
and make recommendations for improvements. 


36241 
tion to 


(NEI-DK-1286) Traffic and the environment in rela- 
municipal planning: Information. Grell, H.; 
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Gudmundsson, H.; Hvidtfeldt, H.; Moltke, G. Planstyrelsen, Copen- 
hagen (Denmark). Apr 1992. 153p. (In Danish). Order Number 
DE94709574. Source: OSTI; NTIS. 

Analytical methods and measures related to the involvement of 
traffic conditions (and the resulting environmental effects) in urban 
municipal planning are presented and discussed. The overall aim is 
to protect the environment from pollution caused by traffic as far as 
this is possible. General measures can be that the structure of the 
town plan should be such that the location of buildings and activi- 
ties that draw a large volume of road traffic should result in the 
reduction in the amount of traffic in given areas. Public transport 
routes should be planned more carefully and services should be 
improved. Bicycle networks should be established (special cycle 
paths) to encourage the use of this form of road transport, and 
should be planned in such a way that the use of a bicycle can be 
coordinated with the use of public transport. Industrial buildings 
should be located "en bloc’so as to lead heavy traffic outside the 
center of the town area, special parking and loading facilities/areas 
should be provided, parking areas should be chosen carefully and 
parking costs should vary according to their location (to disencour- 
age parking in the center of the town). Speed limits should be 
differentiated and traffic volumes controlled within the town area. 
Traffic-free zones should be established. (AB) (103 refs.) 
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Refer also to citation(s) 34806, 34807, 34841, 34993, 35398, 
35427, 35433, 35599, 35600, 35601, 36003, 36099, 36267, 36750 


36242 (ANL/ES/CP-—80089) Plasma-chemical conversion of 
hydrogen sulfide into hydrogen and sulfur. Harkness, J.B.L.; 
Doctor, R.D.; Daniels, E.J. Argonne National Lab., IL (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States); Gas Research inst., Chicago, IL (United States). DOE 
Contract W-31109-ENG-38. (CONF-9310171—1: 3. world congress 
on engineering and environment, Beijing (China), 12-14 Oct 1993). 
Order Number DE93041167. Source: OSTI; NTIS; GPO Dep. 

A waste-treatment process that recovers both hydrogen and sul- 
fur from hydrogen-sulfide-contaminated industrial wastes is being 
developed to replace the Claus technology, which recovers only 
sulfur. The proposed process is based on research reported in the 
Soviet technical literature and uses microwave (or radio-frequency) 
energy to initiate plasma-chemical reactions that dissociate hydro- 
gen sulfide into elemental hydrogen and sulfur. In the 
plasma-chemical process, the gaseous stream would be purified 
and separated into streams containing the product hydrogen, hy- 
drogen sulfide for recycle to the plasma reactor, and the process 
purge containing carbon dioxide and water. Since unconverted 
hydrogen sulfide is recycled to the plasma reactor, the plasma- 
chemical process has the potential for sulfur recoveries in excess 
of 99% without the additional tail-gas clean-up processes associ- 
ated with the Claus technology. Laboratory experiments with pure 
hydrogen sulfide have confirmed that conversions of over 90% per 
pass are possible. Experiments with impurities typical of petroleum 
refinery and natural gas production acid gases have demonstrated 
that these impurities are compatible with the plasma dissociation 
process and do not appear to create new waste-treatment prob- 
lems. Other experiments show that the cyclonic-flow pattern 
hypothesized by the Russian theoretical analysis of the plasma- 
chemical process can substantially decrease energy requirements 
for hydrogen sulfide dissociation while increasing conversion. This 
process has several advantages over the current Claus-plus-tail- 
gas-cleanup technology. The primary advantage is the potential for 
recovering hydrogen more cheaply than the direct production of hy- 
drogen. The difference could amount to an energy savings of 40 x 
10'° to 70 x 101° J/yr in the refining industry, for an annual sav- 
ings of $500 million to $1,000 million. 


36243 (DEFU-TR-305) Energy consumption related to the 
production of compressed air. Borup Jensen, J. Danske Elvaerk- 
ers Forenings Udredningsafdeling (DEFU), Lyngby (Denmark). May 
1992. 64p. (In Danish). Order Number DE94709599. Source: 
OSTI; NTIS. 

The consumption of electric power used for the production of 
compressed air is high, and so could be the object of consultancy 
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on energy conservation. A preliminary project aimed at reducing 
the amount of power consumption in this respect is described. The 
extent of the use of compressed air within various industries was 
investigated and it was found that 9%-10% of industry's total con- 
sumption of electricity was used to produce it. Compressed air 
systems have generally a low energy efficiency. A mathematical 
model for use in a computer programme was developed to enable 
evaluation of the energy efficiency of individual system units and 
whole systems. This should be of use to consultants on energy 
conservation in industry, with regard to giving advice on how en- 
ergy efficiency can be increased in connection with the choice of 
optimal size and operational strategy for compressors, reduction of 
leakage losses etc. In relation to a specific example it is pointed 
out that savings could amount to 50% of total consumption. Poten- 
tials for substituting compressed-air driven equipment with 
electrically-driven equipment with a high degree of efficiency are 
described. That substitution of electric power could lead to a reduc- 
tion of 35% of the total of electric power currently used for the 
production of compressed air is pointed out with the use of exam- 
ples. (AB) (14 refs.) 


36244 (DOE/CH/10093—122) Solid-on-solid processing of 
textiles: A technical case study. National Renewable Energy 
Lab., Golden, CO (United States); Energetics, Inc., Columbia, MD 
(United States). May 1993. 16p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-83CH10093 
;AC01-87CE40762. Order Number DE92001173. Source: OSTI; 
NTIS; GPO Dep. 

An evaluation of the energy used by conventional wet process- 
ing versus the solid-on-solid (SOS) techniques developed by 
Georgia Tech showed that SOS processing reduced process en- 
ergy use by approximately 90% and could save an estimated 43.4 
trillion Btu/yr in the textile industry. This technical case study de- 
scribes the work conducted in the DOE/Georgia Tech project and 
high-lights the proof-of-concept testing of three concepts. The 
report discusses the R&D efforts, project status, and potential im- 
pacts of this technology on the textile industry. 


36245 (DOE/EE-01830-H1) Industrial demand-side man- 
agement programs: What’s happened, what works, what's 
needed. Jordan, J.A. (American Council for an Energy-Efficient 
Economy, Washington, DC (United States)); Nadel, S.M. Pacific 
Northwest Lab., Richland, WA (United States); American Council 
for an Energy-Efficient Economy, Washington, DC (United States). 
Mar 1993. 141p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC0O6-76RL01830. Order Number 
DE93018117. Source: OSTI; NTIS; GPO Dep. 

In order to analyze experience to date with industrial demand- 
side management (DSM), a survey of utilities was conducted and a 
database of industrial DSM programs was prepared. More than 
eighty utilities and third-party organizations were interviewed. Data 
were collected via phone, fax, and/or mail from the utilities and en- 
tered into a database. In order to limit the scope of this study, the 
database contains incentive-based, energy-saving programs and 
not load management or information-only programs (including tech- 
nical assistance programs). Programs in the database were divided 
into four categories: two “prescriptive rebate” categories and two 
“custom rebate” categories. The database contains 31 incentive- 
based, energy-saving industrial DSM programs offered by 17 
utilities. The appendix to this report summarizes the results approx- 
imately 60 industrial DSM programs. Most of the programs included 
in the appendix, but not in the database, are either C&l programs 
for which commercial and industrial data were not disaggregated or 
new industrial DSM programs for which data are not yet available. 


36246 (DOE/MC/10637-3377) Fly ash utilization in McLean 
County, North Dakota: Topical report, Task 7.25. Moretti, C.J. 
North Dakota Univ., Grand Forks, ND (United States). Energy and 
Environmental Research Center. Mar 1993. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FC21- 
86MC10637. Order Number DE93000295. Source: OSTI; NTIS; 
GPO Dep. 

In 1989, the McLean County Commissioners requested assis- 
tance from personnel at the University of North Dakota Energy and 
Environmental Research Center (EERC) with the construction of a 
section of road and a boat ramp in their county. Assistance was 





sought from the EERC because the county's construction plans 
called for partial replacement of the lime and portland cement nor- 
mally used for soil stabilization with fly ash. Since the EERC had 
recently conducted several research projects dealing with the use 
of coal combustion by-products for road construction, the commis- 
sioners requested that EERC personnel help to determine 
appropriate formulas for the stabilized soil mixtures to be used for 
both the road and boat ramp applications. An additional incentive 
was provided when the management of the Coal Creek Power 
Plant offered to donate the necessary fly ash at no cost. This 
project was performed as a joint venture between McLean County 
and the EERC. The EERC was primarily responsible for conducting 
a laboratory testing program to develop soil stabilization mixtures 
for the two construction activities. These mixtures were to contain 
a relatively high percentage of fly ash and to exhibit sufficient 
strength and durability so that the road and boat ramp would both 
have a service life of 20 years or more. McLean County would be 
primarily responsible for the road and boat ramp construction activ- 
ities. The funding for the EERC portion of the project was provided 
by the US Department of Energy through a joint venture support 
program 


36247 (DOE/OR/21389-40, pp. 16, Paper 23) Potential ben- 
efits of co-firing wood and coal. McGowin, C.R. (Electric Power 
Research Institute, Palo Alto, CA (United States)); Gold, B.A. 
CONEG Policy Research Center, Inc., Washington, DC (United 
States). [1992]. (CONF-9210157-: 5. annual national biofuels con- 
ference, Newton, MA (United States), 19-20 Oct 1992). In Waste 
wood processing and combustion for energy. 326p. Order Number 
DE93016245. Source: OSTI; NTIS. 

Recent evaluations by EPRI and others suggest that cofiring 
waste fuels with coal in existing utility coal-fired power plants is a 
more efficient and cost-effective method of energy recovery from 
waste fuels than dedicated waste-to-energy plants. Since the 
1970s, several US coal-fired power plants have been retrofitted to 
cofire wood, refuse-derived fuel (RDF), scrap tires or tire-derived 
fuel (TDF), and other wastes with coal. Typically, five to 15 percent 
of the heat input is provided by the waste fuel during cofiring and 
the remainder by coal. Figure 1 illustrates the key elements of the 
fuel handling and feeding system employed at several RDF-cofired 
plants (2), which is similar to the system expected to be used for 
wood cofiring applications. They include the fuel receiving, han- 
dling, and storage facility, the pneumatic injection system which 
transports and injects the fuel into the boiler, and the dump grate 
installed in the bottom of the boiler to catch large fuel particles and 
allow them to burn completely. 6 refs., 6 figs., 4 tabs. 


36248 (OTH-LET-RE-93-6) Handbook on process integra- 
tion: Method for establishing optimal energy systems and the 
evaluation of these in energy technological and economical 
relations. Qvale, B.; Stoltze, S.; Lorentzen, B.; Petersen, P.M. 
Danmarks Tekniske Hoejskole, Lyngby (Denmark). Lab. for 
Energiteknik. Jul 1993. 149p. (In Danish). Contract ENS-1223/90- 
0005;Contract ENS-1223/91-0007;Contract ENS Order Number 
DE93516674. Source: OSTI; NTIS. 

EFP-90; EFP-91. 

Based on the study of the Pinch method and the theory which 
lies behind it, the aim was to present practical guidelines for the 
use of this method. It is claimed that with relation to the Pinch 
method (aimed at analysis and synthesis of heat exchanger net- 
works), it is complicated to produce a network, the produced 
network is expensive to use, not enough emphasis is put on dis- 
continuous processes and that problems arise in connection with 
the integration and cogeneration of electricity and heating and with 
the use of heat pumps. The project aims at contributing to the 
elimination of these weaknesses. It presents methods for the anal- 
ysis and synthesis of energy systems including the evaluation of 
energy consumption and costs and the discovery of new and better 
process couplings. A new method of energy recovery with the help 
of heat storage for process integration with non-simultaneous and 
discontinuous processes is described. A number of case studies 
are presented in detail. (AB) 


36249 (ETDE/JP-mf—94707411) Report of the 1992FY sur- 
vey on non-freon heat pump technology. Japan Machinery 
Federation, Tokyo (Japan). Mar 1993. 225p. (in Japanese). Order 
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Number DE94707411. Source: OSTI; NTIS; Available From The 
Japan Machienry Federation, 5-8, Shibakoen 3-chome, Minato-ku, 
Tokyo, Japan. 

The paper investigates the present situation of technology and R 
and D for non-freon heat pumps. As to non-freon compression type 
heat pumps, those with ammonia as a working medium are used 
for district heating in Sweden. Alcohol or non-alcohol compounds 
including F are proposed as working media. As to absorption type 
heat pumps, expansion of the use of water/lithium bromides, water/ 
nitrate system, and TFE/NMP system are being researched and 
developed. Inorganic system, organic system, metal hydride sys- 
tem, absorption type chemical heat pumps are being researched 
and developed. Concerning other non-freon heat pumps, the fol- 
lowing are developed: a Vuilleumier cycle heat pump, a heat pump 
using the Peltier effect, magnetic refrigeration, pulse refrigeration 
and vacuum refrigeration. Beside these researches and develop- 
ments, examples actually tried and those applicable are found. 205 
refs., 194 figs., 42 tabs. 


36250 (ETDE/JP-mf-94707411, pp. 9-82) Technology and 
applied conditions of non-CFC compression type heat pump. 
Japan Machinery Federation, Tokyo (Japan). Mar 1993. (In Japan- 
ese). In Report of the 1992FY survey on non-freon heat pump 
technology. 225p. Order Number DE94707411. Source: OSTI; 
NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

An examination was made on the technical status and problems 
of a compression type heat pump system to which the principle of 
heat pump is applied without using specified CFCs. The steam 
regenerative compression type heat pump system is an energy- 
saving heating system which uses clean electric energy. The heat 
pump for vaporization-distillation process requires an energy-saving 
oriented investigation. The practical use of ammonia compression 
type heat pumps is very hopeful if they can be made highly 
efficient and small-sized so as to reduce their cost. In CFC- 
substituting compression type heat pumps, HFC32-mixed systems 
of HFC32/HFC134a, HFC32/HFC125, etc. and HFC134a are hope- 
ful. It is necessary to practically use high-temperature heat pumps 
so as to effectively utilize industrial exhaust heat and save energy. 
Whereas air conditioning and refrigeration using air as medium are 
low in efficiency, there are no apprehension of safety and toxicity. 
It is desirable to re-evaluate heat pumps and refrigerators using air 
or water as medium. 28 refs., 62 figs., 24 tabs. 


36251 (ETDE/JP-mf-94707411, pp. 83-136) Technology and 
applied conditions of absorption heat pump. Japan Machinery 
Federation, Tokyo (Japan). Mar 1993. (In Japanese). In Report of 
the 1992FY survey on non-freon heat pump technology. 225p. Or- 
der Number DE94707411. Source: OSTI; NTIS; Available from The 
Japan Machinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, 
Tokyo, Japan. 

This paper describes the principle of the absorption heat pump 
and the applied conditions and actual uses of the heat pumps 
which use water/lithium bromide as working medium and further- 
more the examples of research and development of heat pumps 
including refrigerators using a new cycle. Under the conditions the 
water/lithium bromide system seems to increase in its use and fu- 
ture application. As for ammonia/water system, its future trend 
depending on the situation of deregulation of ammonia accompany- 
ing the CFC regulation should be noted. Concerning new operating 
medium and new cycle, a wide variety of research and develop- 
ment are being advanced for the purpose of utilizing such new 
cycle with high efficiency in the temperature regions and usages 
difficult in the existing water/lithium bromide system. In actual, the 
research and development of water/nitric acid heat pump, the third- 
kind heat pump invented by Alefeld, the TFE/NMP system, double 
lift absorption cycle, etc. are expected. 57 refs., 56 figs., 8 tabs. 


36252 (ETDE/JP-mf-94707411, pp. 137-182) Situation of 
research and development of chemical heat pumps. Japan Ma- 
chinery Federation, Tokyo (Japan). Mar 1993. (In Japanese). In 
Report of the 1992FY survey on non-freon heat pump technology. 
225p. Order Number DE94707411. Source: OSTI; NTIS; Available 
from The Japan Machinery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan. 


ERA Vol. 18, No. 12 259 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


An outline is described on the recent trend of research in chemi- 
cal heat pumps. Practical use of this kind of pump has been 
advanced in the aspects of hydrogen storage alloy and adsorption 
systems and many demonstration experiments are being carried 
out in heat pumps using inorganic chemical systems. Development 
of heat pumps using organic chemicals is shifting from the stage of 
laboratory-scale test to that of pilot test by firms. The organic 
system is advantageous in scale-up and heat transferring charac- 
teristics and, accordingly, good results are expected in the future 
study. The technical key in the development is to improve the heat 
transferring rate and material migration rate and thereby increase 
the output of reaction, and the application of fruits of individual re- 
searches to other reactions will promote the speed of development. 
The contrivance to suppress the lowering of output due to pulver- 
ization, coagulation and deterioration caused by repeated 
operations is to be sought in the future. Heat transferability, selec- 
tivity, high activity and durability are demanded in the case of using 
catalysts. Hence, new development is required in addition to the 
latest results in the existing catalyst engineering. Basic studies 
seem to be continued in universities and national laboratories for 
some while. 83 refs., 45 figs., & tabs. 


36253 (ETDE/JP-mf—94707411, pp. 183-218) Status of de- 
veloping other non-fluorocarbon heat pump technologies. 
Japan Machinery Federation, Tokyo (Japan). Mar 1993. (In Japan- 
ese). In Report of the 1992FY survey on non-freon heat pump 
technology. 225p. Order Number DE94707411. Source: OSTI; 
NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

This paper describes technologies for heat pumps other than 
suction, compression and chemical pumps. Other non-fluorocarbon 
heat pumps of which status of technological development is de- 
scribed in the paper include Vuilleumier cycle heat pump, 
thermo-electric element heat pump, magnetic freezing, pulse freez- 
ing, and vacuum freezing. Among them, heat pumps utilizing 
thermo-electric elements (Peltier effect) have been commercialized 
in electron coolers for infrared sensors and radiation-type localized- 
area air conditioning panels, which are most suitable particularly 
for cases that require precise temperature control in small heat 
quantity regions. An equipment using water absorptive polymer 
gels as cold heat storing equipment to utilize nighttime power has 
a large attraction because it uses water as a working media, 
though its bench plant performance remains yet to be verified. 
Since water solidifies at 0°C, there should be no fear of freezing 
even if water is used as a heat media. Future development is 
wanted on water absorptive polymer materials as stable pseudo 
solids. 31 refs., 32 figs., 2 tabs. 


36254 (ETDE/JP-mf—94707437) Report for survey on 
businesses for developing environmental preservation and ef- 
fective resource utilization system technologies in fiscal year 
1992. Japan Machinery Federation, Tokyo (Japan). Mar 1993. 80p. 
(In Japanese). Order Number DE94707437. Source: OSTI; NTIS; 
Avaialbe from The Japan Machinery Federation, 5-8, Shibakoen 3- 
chome, Minato-ku, Tokyo, Japan. 

A survey has been carried out on industrial wastes generated 
from manufacturing industries as to their generation sources, 
amount of treatment, and remaining capacities at final treatment fa- 
cilities. The survey covered six prefectures in the Kinki block. The 
kinds of industrial wastes generated in the Kinki block consist of 
building wastes, sludge from mining, water supply and sewage, 
and manufacturing industries, and livestock excreta. The amount of 
generation is estimated to grow to 1.3 times and the final treatment 
amount to 1.7 times in 2000. The Kinki block has 175 stabilized 
type final treatment facilities, 122 controlled type facilities, and 5 
shielding type facilities as of the end of 1989. As for the capacity of 
the installed treatment facilities (assured capacity), it is increasing 
on the whole. Especially, the capacity increase in the stabilized 
type facilities by the end of 1989 is standing out. As seen from the 
treatment record, the treated amount increased from 1986 to 1988, 
but decreased in 1989 to below the 1987 record. The remaining 
capacity remains almost flat in the stabilized type facilities, but re- 
peats increase and decrease year by year in the controlled type 
facilities. 72 figs., 13 tabs. 
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36255 (ETSU-B-1355) Evaluation of a fan shredder for use 
with general industrial wastes. Dunne, |. FEC Energy and Envi- 
ronmental Services, Oldham (United Kingdom). 1993. 37p. Order 
Number DE94701894. Source: OSTI; NTIS (US Sales Only). 

This report investigates fan shredders for use in energy from in- 
dustrial waste systems. Performance tests were carried out on two 
types of machine, NEU's chopper fan and Henley Burrowes fan 
shredder. The NEU machine operates principally as a waste con- 
veyor with less emphasis placed on size reduction. The Henley 
Burrowes machine is primarily a shredder and is equipped with 
material sizing grids to control the particle size of the product. Nei- 
ther of the machines could be used for processing raw wastes but 
would be used in secondary size reduction roles in a pneumatic 
waste processing and handling system. NEU chopper fans are 
used widely in industry as a key part of many waste handling sys- 
tems where product size is not critical but reliable pneumatic 
transportation is essential. As far as the consultant is aware the 
Henley Burrowes fan shredder is not presently utilised commer- 
cially but shows potential for application in future energy from 
waste schemes. (author) 


36256 (KCP-—613-5132) Environmentally conscious manu- 
facturing integrated demonstration: Final report. Gentry, D.E. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Jul 1993. 64p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE93019774. Source: OSTI; NTIS; GPO Dep. 

The objective of the Environmentally Conscious Manufacturing 
Integrated Demonstration was to show that several of the individu- 
ally developed materials and processes to reduce hazardous 
materials and waste could be successfully used on a single as- 
sembly. A methodology was developed that could be used on any 
product to plan the approach to eliminating hazardous materials. 
Sample units of an existing design electronic unit were fabricated 
applying this methodology and substituting nonhazardous materials 
and processes. The results of this project show that total waste 
can be drastically reduced by at least an order of magnitude and 
hazardous material and waste can be essentially eliminated in the 
manufacture of this type of electronic devices. 


36257 (KCP-613-5260) Feature-based tolerancing for intel- 
ligent inspection process definition. Brown, C.W. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Jul 1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. (CONF-9306209-1: Fo- 
rum on dimensional tolerancing and metrology, Dearborn, Ml 
(United States), 17-19 Jun 1993). Order Number DE93017984. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes a feature-based tolerancing capability that 
complements a geometric solid model with an explicit representa- 
tion of conventional and geometric tolerances. This capability is 
focused on supporting an intelligent inspection process definition 
system. The feature-based tolerance model's benefits include ad- 
vancing complete product definition initiatives (e.g., STEP — 
Standard for Exchange of Product model dam), suppling computer- 
integrated manufacturing applications (e.g., generative process 
planning and automated part programming) with product definition 
information, and assisting in the solution of measurement perfor- 
mance issues. A feature-based tolerance information model was 
developed based upon the notion of a feature’s toleranceable as- 
pects and describes an object-oriented scheme for representing 
and relating tolerance features, tolerances, and datum reference 
frames. For easy incorporation, the tolerance feature entities are 
interconnected with STEP solid model entities. This schema will 
explicitly represent the tolerance specification for mechanical prod- 
ucts, support advanced dimensional measurement applications, 
and assist in tolerance-related methods divergence issues. 


36258 (LA-UR-—93-3088) Cost-benefit analysis for design of 
environmentally conscious manufacturing. Matysiak, L.M. Los 
Alamos National Lab., NM (United States). [1993]. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9308150—1: Environmentally conscious 
manufacturing congress ‘93, Arlington, VA (United States), 30 Aug 
- 1 sep 1993). Order Number DE93040139. Source: OSTI; NTIS; 
INIS; GPO Dep. 





In recent years, much attention has been focused on reducing 
the environmental impacts of products and manufacturing pro- 
cesses. Concerned about rising compliance costs and stringent 
regulatory requirements, companies are carefully evaluating the en- 
vironmental impacts of their products. In response, designers, 
engineers, and managers are beginning to use life-cycle analysis, 
design for environment techniques, and environmentally conscious 
manufacturing (ECM) as tools to help them to not only do what is 
best for the environment, but also to do what is best for their com- 
pany. These tools are also a useful aid in evaluating the trade-offs 
that may exist between different product and process alternatives. 
However, how does one choose the optimal solution from these 
various product and process alternatives? Cost versus benefit 
analysis is an effective tool that can be used to evaluate various 
manufacturing alternatives and to choose a solution that is both 
cost effective and environmentally compatible. Many companies 
are beginning to use cost benefit analyses as a means to justify 
product or process modifications that result in a benefit to the envi- 
ronment. 


36259 (LUTEDX-TEIE—1005-1-144) On the control of satu- 
rated synchronous machines. Alakuela, M. Lund Univ. (Sweden). 
Dept. of Industrial Electrical Engineering and Automation. May 
1993. 151p. Order Number DE94702203. Source: OSTI; NTIS. 

The inductances can vary up to more than 300% within the oper- 
ating range of a modern synchronous machine. Consequently, the 
control system needs to keep track of these variations in order to 
extract optimal performance out of the drive. In this thesis the de- 
sign of high performance control systems for synchronous machine 
drives is discussed with the main flux saturation effects taken into 
account. A main flux saturation model is developed, based on sim- 
ple numeric calculations on the machine geometry. The saturation 
effects are represented by three dimensional saturation surfaces, 
showing an alternative method to describe the main flux saturation 
effects. Flux estimation and torque control systems are developed, 
based on the saturation model. Simulations of the entire system 
with control systems and non linear machine model are made and 
the proposed control systems are validated experimentally. It is 
shown that a parameter insensitive estimation of the modulus and 
angle of the air gap flux linkage or the stator flux linkage can be 
made with high accuracy with the help of two low-pass filters. Fur- 
thermore, it is shown that flux and power factor control can be 
done directly, i.e. without any intermediate current control, thus 
minimizing the parameter dependence in the control system. Fi- 
nally, it is shown that the rotor position easily can be measured 
from the stator currents and the field current with a method that 
utilizes the fact that the synchronous machine resembles the struc- 
ture of a resolver. (63 refs., 79 figs.) 


36260 (NEI-DK-1241) Energy control/energy management: 
Limitation of energy consumption and reduction of CO, emis- 
sion. Dansk Automationsselskab, Lyngby (Denmark). 1992. 131p. 
(In Danish). (CONF-9210389-: Conference on energy con- 
tro/energy management, Copenhagen (Denmark), 21 Oct 1992). 
Order Number DE93516661. Source: OSTI; NTIS. 

A collection of papers and photocopies of overheads presented 
at a conference held under the auspices of the Danish Automation 
Society held on October 21st, 1992 at "Amagervaerket” in Den- 
mark. The subjects dealt with in relation to limitation of energy 
consumption and reduction of carbon dioxide emission were re- 
lated Danish legislation, marketing strategies, the reaction of the 
Danish industrial sector to governmental policy, the consultancy 
services of Danish electricity companies, electricity saving, tariffs, 
and the results of experiments carried out at a larger Danish com- 
pany with regard to energy control and efficiency. (AB) 


36261 (NEI-DK-1241, pp. 120-131) Results from the elec- 
tricity companies’ energy consultancy. Munter, P. (SEAS 
(Denmark)). Dansk Automationsselskab, Lyngby (Denmark). 1992. 
(In Danish). (CONF-9210389-: Conference on energy con- 
trovenergy management, Copenhagen (Denmark), 21 Oct 1992). In 
Energy contro/energy management: Limitation of energy consump- 
tion and reduction of COz emission. 131p. Order Number 
DE93516661. Source: OSTI; NTIS. 

Danish electricity companies have, following a government 
agreement, offered consultancy services on how to save energy 
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since 1987 both to private and public concerns with considerable 
energy consumption rates. The structure of the preliminary analysis 
and methods of measurement of a specific example of electricity 
consumption are explained in considerable detail as is also the na- 
ture of the following proposals for energy saving. The concepts of 
energy management and control are elucidated and the subject of 
equipment-purchasing in relation to energy conservation is dealt 
with. Actual examples of areas where energy conservation issues 
can be addressed are given. (AB) 


36262 (NEI-DK-1273) Review of energy efficient technolo- 
gies in the dairy industry sector. Hvid, J. Energy Centre 
Denmark, Copenhagen (Denmark). Dec 1992. 22p. Order Number 
DE94702011. Source: OSTI; NTIS. 

The dairy industry in the EC has undergone dramatic structural 
changes. While the amount of milk treated has dropped by 10% 
from 1983 to 1989 the number of plants has dropped by 41% from 
1973 to 1987. This trend is expected to continue. The number of 
companies is diminishing rapidly. New plant configurations deter- 
mine the energy consumption in milk production for many years to 
come. The dairy sector has an incentive to focus its attention on 
novel methods and processes which offer opportunities for nergy 
saving. New energy-efficient technologies have been introduced. 
The aim of the brochure is to turn the attention of decision makers 
of dairies in EC towards possibilities for improving the rational use 
of energy. The brochure covers the processes of greatest impor- 
tance with regard to energy use and describes those with a major 
potential for energy savings. Some statistical information is pre- 
sented about the specific amount of energy consumed in the dairy 
sector in each country, divided into consumption in typical dairy 
processes. General energy-consuming equipment used in all 
dairies for ventilation, cooling, compressed air etc. is described, 
and typical energy savings possibilities are mentioned. Cleaning-in- 
Place systems, which is the main consumer of thermal energy in 
most dairies are discussed in addition to pasteurization, steriliza- 
tion, evaporation and spray drying. A brief description of process 
integration is given. The brochure is addressed to those involved in 
the dairy sector, and some knowledge about processes within the 
industry is assumed. (AB) 


36263 (NEI-NO-364) Current efficiency in aluminium elec- 
trolysis cells. Solli, P.A. Trondheim Univ. (Norway). Norges 
Tekniske Hoegskole. Feb 1993. 203p. Order Number DE94702147. 
Source: OSTI; NTIS. 

A laboratory study was performed to investigate the influence of 
cathodic current density, bath composition, temperature, interpolar 
distance and electrolyte impurity levels on the current efficiency 
with respect to aluminium (CE) in cryolitic melts. The laboratory 
cell was designed specifically to ensure an evenly distributed cur- 
rent density on the aluminium cathode surface, and to ensure good 
and reproducible convective mass transport conditions in the bulk 
phase of the electrolyte. The CE was determined from the weight 
gain of the cathode metal, with an estimated uncertainty in a single 
determined CE value of +0.7%. Initial studies of CE and cathodic 
overvoltage as functions of cathodic current density, indicated good 
performance of the cell, with high and reproducible CE’s and repro- 
ducible mass transport conditions. The cathodic overvoltage in the 
present laboratory cell was of the same order of size as previously 
found in commercial cells for comparable operating conditions, indi- 
cating that the mass transport conditions in the laboratory cell are 
representative for conditions in commercial cells. An existing CE 
model, based on theory of electrochemistry and mass transport 
was modified, and unknown model parameters were determined 
from the results of CE as a function of NaF/AIF3 ratio and temper- 
ature. The model parameters were determined with the assumption 
of bath composition independent mass transfer coefficients. This 
assumption may not be entirely true, but an estimate showed that 
the assumption does not lead to any serious error in the validity of 
the model. 182 refs., 50 figs., 19 tabs. 


36264 (ORNL/M-2270) Alternative refrigerants and refriger- 
ation cycles for domestic refrigerators. Sand, J.R.; Rice, C.L.; 
Vineyard, E.A. Oak Ridge National Lab., TN (United States). Dec 
1992. 142p. Sponsored by USDOE, Washington, DC (United 
States); Environmental Protection Agency, Washington, DC (United 
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States). DOE Contract AC05-840R21400. 
DE93040481. Source: OSTI; NTIS; GPO Dep. 

This project initially focused on using nonazeotropic refrigerant 
mixtures (NARMs) in a two-evaporator refrigerator-freezer design 
using two stages of liquid refrigerant subcooling. This concept was 
proposed and tested in 1975. The work suggested that the concept 
was 20% more efficient than the conventional one-evaporator 
refrigerator-freezer (RF) design. After considerable planning and 
system modeling based on using a NARM in a Lorenz-Meutzner 
(L-M) RF, the program scope was broadened to include investiga- 
tion of a “dual-loop” concept where energy savings result from 
exploiting the less stringent operating conditions needed to satisfy 
cooling, of the fresh food section. A steady-state computer model 
(CYCLE-Z) capable of simulating conventional, dual loop, and L-M 
refrigeration cycles was developed. This model was used to rank 
the performance of 20 ozone-safe NARMs in the L-M refrigeration 
cycle while key system parameters were systematically varied. The 
results indicated that the steady-state efficiency of the L-M design 
was up to 25% greater than that of a conventional cycle. This 
model was also used to calculate the performance of other pure 
refrigerants relative to that of dichlorodifluoromethane, R-12, in con- 
ventional and dual-loop RF designs. Projected efficiency gains for 
these cycles were more modest, ranging from 0 to 10%. Individual 
compressor calorimeter tests of nine combinations of evaporator 
and condenser temperatures usually used to map RF compressor 
performance were carried out with R-12 and two candidate L-M 
NARMs in several compressors. Several models of a commercially 
produced two-evaporator RF were obtained as test units. Two dual- 
loop RF designs were built and tested as part of this project. 


Order Number 


36265 Apparatus for generating a robotic plan for automati- 
cally assembling a mechanical component. Maciejewski, A.A.; 
Strip, D.R. To Dept. of Energy. 1991. USA patent application 7- 
739,378. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93019337. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of an apparatus operable in combi- 


nation with a robot positioned in a workcell having a preselected 
specification is operable to generate a program for operating the 
robot to assemble a mechanical component. The apparatus 
includes a planner for receiving as inputs a CAD model of the me- 
chanical component to be assembled, a set of robot primitives and 
a set of mechanical component assembly rules for determining the 
conditions under which the set of robot primitives apply. The plan- 


ner generates from these inputs a _ general, workcell 
specification-independent plan for assembling the mechanical com- 
ponent. The general plan generated by the planner is provided as 
an input to a compiler along with details relating to the workcell 
specification, and the compiler generates from these inputs a work- 
cell specification-dependent program which operates the robot to 
assemble the mechanical component 


36266 (SEI-EED-13) Brick and lime kilns in Ecuador: An 
example of woodfuel use in third world, small-scale industry. 
Barriga, A. (Escuela Superior Politechnica del Litoral (ESPOL), 
Guayaquil (Ecuador)); Duque, J.; Moreira, E.; Zabala, G.; Solis, M.; 
Marcial, J.; Carlozama, J.; Svenningsson, P.J. Stockholm Environ- 
ment Inst. (Sweden). 1992. 34p. Order Number DE94702160. 
Source: OSTI; NTIS. 

At the present, early stage of this project, it has been verified 
that the energy requirements in lime making are of the order of 5 
to 10 MJ/kg limestone in continuous shaft kilns. Furthermore, there 
are no lime making practices applied in Ecuador that point towards 
any easy way of substantially reducing energy usage. The theoreti- 
cal analysis, including comparison with systems that either use 
low-volatile fuels or guarantee the complete combustion of volatiles, 
shows the great importance that should be attached to complete 
combustion of the fuel. A substantial improvement in efficiency can 
be expected if the volatiles can be utilized through the introduction 
of secondary air, recirculation of gases, or devolatilization of the 
wood before it enters the shaft. Such schemes do however need to 
be cost effective as well, meaning that the investment cost, espe- 
cially for more advanced components, has to be low. There may 
be some solutions to this, including construction of very simple, 
brick-made, wood pre-gasification chambers that are integrated 
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with the shaft kiln. This will hopefully be looked into further during 
the next phases of this project. (12 refs., 12 figs., 12 tabs.) 
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Refer also to citation(s) 35449, 35463, 35471, 36200, 36217, 
36245, 36254 


36267 (ANL/ES/CP-79996) A process to recover plastics 
from obsolete automobiles by using solvents at ambient pres- 
sure. Jody, B.J.; Daniels, E.J.; Bonsignore, P.V.; Brockmeier, N.F. 
Argonne National Lab., IL (United States). [1993]. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
31109-ENG-38. (CONF-930802-10: 206. American Chemical 
Society (ACS) national meeting, Chicago, IL (United States), 22-27 
Aug 1993). Order Number DE93019513. Source: OSTI; NTIS; 
GPO Dep. 

Recycling of the metal content of obsolete vehicles has been ac- 
tively pursued since the 1950s; today, obsolete automobiles are 
the single largest source of scrap iron. They contribute over 25% 
of the 36 metric tonnes (40 million short tons) of ferrous scrap re- 
covered annually by the secondary metals industry and used in the 
production of finished steel products. They also contribute over one 
million metric tonnes (1.1 million short tons) of nonferrous metallic 
scrap a year for recycling. For each ton of metals recovered, about 
500 Ib of nonmetallic residue or waste is co-produced. Auto shred- 
der residue (ASR) is a very heterogeneous mixture of solids and 
liquids. Table | lists most of the materials that are commonly 
present in the ASR are listed. We have developed and tested in 
the laboratory a three-step process to separate thermoplastics, and 
other potentially recyclable products, from ASR. The process in- 
volves a drying step followed by a mechanical separation step to 
concentrate the thermoplastics by separating the polyurethane 
foam and the fines, which are mostly metal oxides and other inert 
materials that are smaller than 0.62 cm (0.25 in.) in size. The con- 
centrated plastics stream is then treated with organic solvents at 
ambient pressure and elevated temperatures to dissolve the de- 
sired plastics. The salient features of the process are described. 


36268 (DOE/EIA-0555(93)/1) Energy Consumption Series: 
Assessment of energy use in multibuilding facilities. USDOE 
Energy Information Administration, Washington, DC (United 
States). Office of Energy Markets and End Use. Aug 1993. 111p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93040294. Source: OSTI; NTIS; GPO; GPO Dep. 

This study originally had two primary objectives: (1) to improve 
EIA’s estimates of district heat consumption for commercial build- 
ings in the CBECS sample that lacked individual metering and (2) 
to provide a basis for estimating primary fuel consumption by cen- 
tral plants serving commercial buildings. These objectives were 
expanded to include additional questions relating to these central 
plants. Background information is provided on the CBECS and on 
district heating and cooling, which is the most important type of 
energy-related service provided by multibuilding facilities with cen- 
tral physical plants. Chapters 2 and 3 present data results on 
multibuilding facilities from the 1989 CBECS and the pilot Facility 
Survey. Chapter 2 presents the characteristics of multibuilding facil- 
ities and the individual buildings located on these facilities. Chapter 
3 provides estimates of energy inputs and outputs of multibuilding 
facilities with central physical plants. Chapter 4 assesses the qual- 
ity of the pilot Facility Survey and includes recommendations for 
future work in this area. The appendices provide more detailed in- 
formation on the Facility Survey itself, in particular the limitations 
on the use of these results. Appendix B, “Data Quality’, provides 
detailed information relating to the limitations of the data and the 
conclusions presented in this report. As a pilot study, the 1989 Fa- 
cility Survey has some serious flaws and limitations which are 
recognized in this report. 


36269 (DOE/OR/21389-40, pp. 1, Paper 24) Processing for 
multiple waste wood markets. Mittleman, M.S. (Canadian Eagle 
Recyclers, Inc., Brampton, Ontario (Canada)). CONEG Policy Re- 
search Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157—: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 





and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

Rapidly eroding landfill capacity in the Greater Toronto Area has 
resulted in a 400% increase in landfill tipping fees. Additional mea- 
sures adopted by the provincial government to minimize waste 
going to landfill include: recyclable material bans, mandatory waste 
audits, national packaging standards, and waste reduction and 
diversion targets of 25/50 percent by the years 1992 and 2000 re- 
spectively. The decommissioning and demolition of large industrial 
and commercial sites in Toronto required and alternative approach 
to the typical handling and disposal of demolition debris. A rock 
crusher was purchased and moved on-site to process the 60,000 
tonnes of asphalt, brick and concrete, but what was to become of 
the thousands of tonnes of demolition waste wood, cross contami- 
nated with rubble, stained from decades of industrial plant 
exposure, and for which few viable markets existed. Through and 
ambitious program of resource recovery, on-site separation, and 
processing, evolved the markets for both primary and secondary 
waste wood. Emphasis on client requirements has resulted in our 
meeting product specifications for wood to energy facilities, 
particle-board manufacturing, compost bulking agent, small animal 
bedding an landscape mulch. 


36270 (ETSU-B-1319) An assessment of flowlines for 
(50mm) fines rejects from refuse derived fuel waste process- 
ing plant. Senior Thermal Engineering Ltd., Wakefield (United 
Kingdom). 1993. 41p. Order Number DE94704011. Source: OSTI; 
NTIS (US Sales Only). 

The existing waste processing plants which manufacture densi- 
fied refuse derived fuel reject about one third of the incoming waste 
as fragments less than 50mm across (referred to as fines). This 
project investigated the feasibility of further processing the fines re- 
ject stream with a view to making it an acceptable fuel for on-site 
combustion. The objectives included the identification of conceptual 
flowlines, estimating their capital and operating costs, and assess- 
ing the suitability of the processed fuel for combustion. (author) 


36271 (ETSU-B-RI-00341/REP) An assessment of mass 
burn incineration costs. Fox, M.R.; Scutter, J.N.; Sutton, A.M. 
Atkins (W.S.) Consultants Ltd., Epsom (United Kingdom). 1993. 
74n. Order Number DE94704032. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This study comprises the third and final part of a cost assess- 
ment exercise of waste-to-energy options. The specific objectives 
of this particular study were: to determine the capital and operating 
costs of three generic types of mass burn waste-to-energy sys- 
tems, for waste inputs of 200,000 and 400,000 t/y of municipal 
solid waste (MSW); to verify the mass and energy balances of the 
systems; to develop a computer cost model to manipulate the data 
as required; to carry out sensitivity checks on the computer model 
of changes to key parameters; and to conduct the study in a man- 
ner approximating as closely as possible to a real commercial 
situation. (author) 


36272 (NEDO-P-9227) Investigation on the measures for 
introduction and promotion of new energy/energy-saving tech- 
nologies by adopting a lease system. New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Mar 1993. 
113p. (In Japanese). Sponsored by New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Order Num- 
ber DE94707495. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 
This paper describes the results of examination on the effects of 
a lease system and investigation on the way the system ought to 
be performed in order to promote the introduction and dissemina- 
tion of new energy technology such as photovoltaic power 
generation and wind power generation and energy-efficient tech- 
nologies such as phosphoric acid fuel cell and district air condition 
system. Although the heat pump/cogeneration system has been 
already commercialized, other new energy/energy saving technolo- 
gies are still in the stage of demonstration test. The bottleneck in 
the dissemination of these technologies is the gap of the costs be- 
tween new and conventional energy sources. In addition, there are 
problems of stability/reliability, sales of surplus power, maintenance 
system, etc. The preferential measures in the current systems 
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have no effect on the technology which has a large gap with the 
conventional sources in cost. It may be reasonable to introduce ex- 
isting various preferential measures for the lease system into the 
commercialized technology. For pre-commercialized technology, it 
can be considered to comprehensively introduce various kinds of 
preferential measures. Moreover, for non-commercialized technol- 
ogy, a lease system with high subsidiary rate through a promotion 
group can be considered. 2 refs., 17 figs., 40 tabs. 


36273 (NEI-DK-1244) Investigation of the foreign market 
for commercial wood gasification systems for the production 
of cogenerated heat and electricity, especially for the purpose 
of the establishment of a plant at Herning municipal works. 
Dk-TEKNIK, Soeborg (Denmark). Energi og Miljoe; Burmeister and 
Wain Scandinavian Contractor A/S, Alleroed (Denmark); Ener- 
gistyrelsen, Copenhagen (Denmark); Herning Kommunale Vaerker 
(Denmark). Jul 1992. 72p. (In Danish). Contract ENS-51161- 
91.0064. Order Number DE93516649. Source: OSTI; NTIS. 

The local authorities at Herning (Denmark) wished to be able to 
offer the local inhabitants heat supply from a district heating plant 
based on local energy resources. The projects consists of an in- 
vestigation of the markets abroad (represented by 64 institutions 
and firms) for a gasification technology that could be used in rela- 
tion to locally produced wood fuels. The efficiency of the gasifier 
and demands on the type of fuel was also considered. Detailed re- 
ports and evaluations of the design and techniques offered are 
presented in relation to visits to relevant firms in England, France, 
Holland and Germany. (AB) 


36274 (NEI-DK-1249) Straw-fired district heating plant in 
Oester Hornum: Explicative project. Nellemann Raadgivende In- 
genioerer og Planlaeggere A/S, Aalborg (Denmark). Dec 1991. 
53p. (in Danish). Contract ENS-UVE-90.0066. Order Number 
DE93516644. Source: OSTI; NTIS. 

The aim was to investigate a number of technical possibilities in 
order to facilitate the choice of the design and construction of a 
prospective straw-fired district heating network in Oester Hornum 
(Denmark) which should be constructed in connection with an al- 
ready established heating plant. In Oester Hornum there are 295 
buildings which could be connected to the network. Low tempera- 
ture operation is wished for. The cost and possiblities for the 
establishment of a highly insulated distribution network, consumer 
installations, a communal aerial (for improved and more varied re- 
ception of television programmes, to be installed at the same time 
as the distribution network), a central system for reading the mea- 
surements on operation, a storage tank and alternative stoking 
system were examined. The idea of using a combination of sludge 
(a mixture of water and organic fat stuffs which is originally a 
waste product from abatoirs, the fish industry etc.) was considered. 
The results of these investigations are presented in detail. (AB) 


36275 (NEI-DK-1343) Giurgiu district heating: An analysis. 
Final report. Ramboell, Hannemann og Hoejlund A/S, Copen- 
hagen (Denmark). May 1993. 109p. Contract ENS-2124/75-0001. 
Order Number DE94709606. Source: OSTI; NTIS. 

Initiated by authorities in Giurgiu a cooperation with RH and H 
Consult, Ramboell, Hannemann and Hoejlund A/S was formed in 
order to analyze the district heating in Giurgiu. The Danish Govern- 
ment is funding the activities of RH and H Consult. The purpose of 
the project is: to analyze the existing district heating system, to 
suggest improvements, to set priorities, ranging from acute prob- 
lems to short-term and long-term strategies, to estimate saving 
potential. Heat is produced in a combined heat and power plant i.e. 
in a relatively efficient way. The problems are primarily of a techni- 
cal - poor condition of the pipes and pipe components - or 
organizational character - uncertain limits of responsibility, insuffi- 
ciently trained staff. A major problem is a very high water loss in 
the primary as well as in the secondary system, the biggest losses 
caused by leaks in housing blocks and illegal tapping of district 
heating water. The poor condition, especially of the secondary net- 
work and the consumer installations require immediate planned 
activities in order to prevent total damage of the system. Activities 
like repair, replacements, inspections to locate and register leaks, 
improving thermal insulation, installation of modern regulation com- 
ponents and pumps, removing domestic hot water production from 
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heat exchange stations to housing blocks are planned in near fu- 
ture.(EG) 
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3301 Internal Combustion Engines 


36276 (DOE-HDBK-—1018/1-93) DOE fundamentals hand- 
book: Material science: Volume 1. USDOE, Washington, DC 
(United States). Jan 1993. 114p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93012178. Source: 
OSTI; NTIS; GPO Dep. 

The Mechanical Science Handbook was developed to assist 
nuclear facility operating contractors in providing operators, mainte- 
nance personnel, and the technical staff with the necessary 
fundamentals training to ensure a basic understanding of mechani- 
cal components and mechanical science. The handbook includes 
information on diesel engines, heat exchangers, pumps, valves, 
and miscellaneous mechanical components. This information will 
provide personnel with a foundation for understanding the construc- 
tion and operation of mechanical components that are associated 
with various DOE nuclear facility operations and maintenance. 


36277 (DOE/MC/23174—-3366) Improved materials for 
durable rings, liners, and injector nozzles. Mehan, R.L.; Gray, 
D.M. General Electric Co., Schenectady, NY (United States). Ce- 
ramics and Physical Metallurgy Labs. Dec 1991. 104p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC21- 
88MC23174. Order Number DE93000283. Source: OSTI; NTIS; 
GPO Dep. 

This state-of-technololy review for spray-deposited WC-Co wear- 
resistant coatings was done as part of the durability R&D task of 
the Coal-Fueled Disel Technology Development Contract (No. DE- 
AC21-88MC23174). An important objective of this contract is to 
optimize the material performance engine components. Preliminary 
studies had indicated that plasma-spray-deposited WC-Co coatings 
have excellent potential for protecting rings and cyclinders in the 
disel engine. This review includes a background summary and a 
survey of vendors and literature. It was concluded from the litera- 
ture survey that considering the apparent widespread use of 
spray-deposited WC-Co coatings, it seems surprising that the infor- 
mation in the literature is so sparse. In particular, there is a lack of 
information that relates the properties of the coatings in their chem- 
istry, microstructure, and morphology. The relationships between 
starting powder characteristics, deposition conditions, and proper- 
ties also are generally obscure. An exception, to some extent, 
seems to be persuasive evidence that favors LPPD processing over 
APPD processing to improve properties. However, there is no evi- 
dence that LPPD processing is actually being used in the industry. 


36278 (DTH-IMSOR-TR-1992-18) Adaptive optimisation of 
the indicated efficiency in spark ignition engines. Bechmann, 
H.; Poulsen, N.K.; Hendricks, E. Technical Univ. of Denmark, Lyn- 
gby (Denmark). Inst. of Mathematical and Operations Research. 
Sep 1992. 19p. Order Number DE94709615. Source: OSTI; NTIS. 

This paper describes the application of extremum control to the 
optimisation of the indicated efficiency of a spark ignition automo- 
tive engine by controlling the ignition timing. An extremum 
controller is a controller that seeks to maximise (or minimise) a de- 
sired output of the controlled system. The extremum controllers 
presented here are adaptive controllers, which identifies (or 
estimates) the parameters for the actual engine. The parameter es- 
timates are then used to calculate the spark angle. Because the 
controllers are adaptive they can be used without any changes at 
all, on every individual engine, and still be optimising the indicated 
efficiency. Two controllers are presented, the first one estimates 
two parameters and the second one estimates nine parameters. 
The second one is thus more demanding of computational power 
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than the first, but it is shown that it has better performance than 
the first controller. (au) (12 refs.) 


3302 External Combustion Engines 


36279 (ETDE/JP-mf-94707416) Report of the 1992FY sur- 
vey on commercialization of Stirling engine utilization 
equipment. Japan Machinery Federation, Tokyo (Japan). Mar 
1993. 103p. (In Japanese). Order Number DE94707416. Source: 
OSTI; NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

The paper studies problems on commercialization of Stirling en- 
gine heat pumps (SEHP) and the solution. The stirling engine is a 
small and fixed engine having a 30-40% thermal efficiency and a 
1-100 kW output. It is a closed recipro type external combustion 
engine with non-condensable gas like helium as working fluid. Its 
theoretical efficiency agrees with that of the Carnot’s cycle. This is 
because the Stirling engine is often called a dream engine. How- 
ever, the Stirling engine is legally restricted from a viewpoint of 
ensuring safety because high pressure gas as working fluid is 
sealed into the Stirling engine. It is feared that this point will be a 
condition that restricts spread/promotion of the equipment which 
uses the engine. Therefore, by guidance of MITI and support of or- 
ganizations/enterprises concerned, a committee was started in 
1992FY and has been studying safety of the Stirling engine and 
the related legal systems. 10 refs., 45 figs., 11 tabs. 


3303 Electric-Powered Systems 
Refer also to citation(s) 37959 


36280 (ANL/CMT/CP-79776) Fuel processing requirements 
and techniques for fuel cell propulsion power. Kumar, R.; 
Ahmed, S.; Yu, M. Argonne National Lab., IL (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930802—9: 206. 
American Chemical Society (ACS) national meeting, Chicago, IL 
(United States), 22-27 Aug 1993). Order Number DE93019516. 
Source: OSTI; NTIS; GPO Dep. 

Fuels for fuel cells in transportation systems are likely to be 
methanol, natural gas, hydrogen, propane, or ethanol. Fuels other 
than hydrogen wig need to be reformed to hydrogen on-board the 
vehicle. The fuel reformer must meet stringent requirements for 
weight and volume, product quality, and transient operation. It must 
be compact and lightweight, must produce low levels of CO and 
other byproducts, and must have rapid start-up and good dynamic 
response. Catalytic steam reforming, catalytic or noncatalytic partial 
oxidation reforming, or some combination of these processes may 
be used. This paper discusses salient features of the different 
kinds of reformers and describes the catalysts and processes be- 
ing examined for the oxidation reforming of methanol and the 
steam reforming of ethanol. Effective catalysts and reaction condi- 
tions for the former have been identified; promising catalysts and 
reaction conditions for the latter are being investigated. 


36281 (ANL/CMT/CP-79801) Advanced batteries for elec- 
tric vehicle applications: Nontechnical summary. Henriksen, 
G.L. Argonne National Lab., IL (United States). [1993]. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930802-13: 206. American Chemical 
Society (ACS) national meeting, Chicago, IL (United States), 22-27 
Aug 1993). Order Number DE93019007. Source: OSTI; NTIS; 
GPO Dep. 

Short communication ELECTRIC-POWERED VEHICLES/electric 
batteries; HYBRID ELECTRIC-POWERED VEHICLES/electric bat- 
teries; CALIFORNIA; AIR POLLUTION ABATEMENT; LEAD-ACID 
BATTERIES; NICKEL-CADMIUM BATTERIES; !IRON-NICKEL 
BATTERIES; SODIUM-SULFUR BATTERIES; ZINC-BROMINE 
BATTERIES; ZINC-AIR BATTERIES; PROGRAM MANAGEMENT 


36282 (NREL/TP—463-5475) Current status of environmen- 
tal, health, and safety issues of nickel metal-hydride batteries 
for electric vehicles. Corbus, D.; Hammel, C.J.; Mark, J. National 
Renewable Energy Lab., Golden, CO (United States). Aug 1993. 
87p. Sponsored by USDOE, Washington, DC (United States). DOE 





Contract AC02-83CH10093. Order Number DE93017079. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report identifies important environment, health, and safety 
issues associated with nickel metal-hydride (Ni-MH) batteries and 
assesses the need for further testing and analysis. Among the is- 
sues discussed are cell and battery safety, workplace health and 
safety, shipping requirements, and in-vehicle safety. The manufac- 
ture and recycling of Ni-MH batteries are also examined. This 
report also overviews the “FH&S” issues associated with other 
nickel-based electric vehicle batteries; it examines venting charac- 
teristics, toxicity of battery materials, and the status of spent 
batteries as a hazardous waste. 


36283 (SAND—92-7331) Conceptual design of a sodium 
sulfur cell for US electric-van batteries. Binden, P.J. (Beta 
Power, Inc., Wayne, PA (United States)). Sandia National Labs., 
Albuquerque, NM (United States); Beta Power, Inc., Wayne, PA 
(United States). May 1993. 52p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93018683. Source: OSTI; NTIS; GPO Dep. 

A conceptual design of an advanced sodium/sulfur cell for US 
electric-van applications has been completed. The important design 
factors included specific physical and electrical requirements, ser- 
vice life, manufacturability, thermal management, and safety. The 
capacity of this cell is approximately the same as that for the “PB” 
cell being developed by Silent Power Limited (10 Ah). The new cell 
offers a 50% improvement in energy capacity and nearly a 100% 
improvement in peak power over the existing PB cells. A battery 
constructed with such cells would significantly exceed the USABC’s 
mid-term performance specifications. in addition, a similar cell and 
battery design effort was completed for an advanced passenger 
car application. A battery using the van cell would have nearly 3 
times the energy compared to lead-acid batteries, yet weigh 40% 
less; a present-day battery using a cell specifically designed for 
this car would provide 50% more energy in a package 60% smaller 
and 50% lighter. 


36284 (UCRL-JC—113905) Electromechanical battery re- 
search and development at the Lawrence Livermore National 
Laboratory. Post, R.F.; Baldwin, D.E.; Bender, D.A.; Fowler, T.K. 
Lawrence Livermore National Lab., CA (United States). Jun 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930964—1: Conference on zero 
emission vehicles: the electric hybrid and alternative fuels chal- 
lenge, Aachen (Germany), 13-17 Sep 1993). Order Number 
DE93019159. Source: OSTI; NTIS; GPO Dep. 

The concepts undergirding a funded program to develop a mod- 
ular electromechanical battery (EMB) at the Lawrence Livermore 
National Laboratory are described. Example parameters for EMBs 
for electric and hybrid-electric vehicles are given, and the impor- 
tance of the high energy recovery efficiency of EMBs in increasing 
vehicle range in urban driving is shown. 


3304 Hybrid Systems 
Refer also to citation(s) 36281, 36284 
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36285 (ANL/ES/CP-80072) Emission control cost- 
effectiveness of alternative-fuel vehicles. Wang, Q. (Argonne 
National Lab., IL (United States)); Sperling, D.; Olmstead, J. Ar- 
gonne National Lab., IL (United States). 14 Jun 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9308143-1: 1993 Society of 
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Automotive Engineers (SAE) future transportation technology con- 
ference, San Antonio, TX (United States), 9-12 Aug 1993). Order 
Number DE93019509. Source: OSTI; NTIS; GPO Dep. 

Although various legislation and regulations have been adopted 
to promote the use of alternative-fuel vehicles for curbing urban air 
pollution problems, there is a lack of systematic comparisons of 
emission control cost-effectiveness among various alternative-fuel 
vehicle types. In this paper, life-cycle emission reductions and life- 
cycle costs were estimated for passenger cars fueled with 
methanol, ethanol, liquefied petroleum gas, compressed natural 
gas, and electricity. Vehicle emission estimates included both ex- 
haust and evaporative emissions for air pollutants of hydrocarbon, 
carbon monoxide, nitrogen oxides, and air-toxic pollutants of ben- 
zene, formaldehyde, 1,3-butadiene, and acetaldehyde. Vehicle 
life-cycle cost estimates accounted for vehicle purchase prices, ve- 
hicle life, fuel costs, and vehicle maintenance costs. Emission 
control cost-effectiveness presented in dollars per ton of emission 
reduction was calculated for each alternative-fuel vehicle types 
from the estimated vehicle life-cycle emission reductions and costs. 
Among various alternative-fuel vehicle types, compressed natural 
gas vehicles are the most cost-effective vehicle type in controlling 
vehicle emissions. Dedicated methanol vehicles are the next most 
cost-effective vehicle type. The cost-effectiveness of electric 
vehicles depends on improvements in electric vehicle battery tech- 
nology. With low-cost, high-performance batteries, electric vehicles 
are more cost-effective than methanol, ethanol, and _liquified 
petroleum gas vehicles. 


36286 (NEDO-P-9201) Current situation of development of 
petroleum substituting energies (U.S.A.). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1993. 52p. (In Japanese). Sponsored by New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Order Num- 
ber DE94707492. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-Ikebukuro, Toshima-ku, Tokyo, Japan. 

This report describes trends in development of petroleum substi- 
tuting energies in the U.S.A. Among non-fossil fuel based energies 
currently available, nuclear power generation (7%), biomass power 
generation (4%) and hydraulic power generation (3%) account for a 
large part. The future for the nuclear energy is opaque. Biomasses 
are anticipated to be the largest regenerative energy source. Solar 
energy fias been regarded to be a future energy source, but its 
cost effect is not still good. While geothermal power generation 
produces 0.1% of the entire energy, its future is bright. Ocean en- 
ergies of all types of form such as sea water thermal energy 
conversion and wave energy have not been treated as a substitut- 
ing energy in the U.S.A. Multi-fuel vehicles using gasoline, 
methanol, and ethanol are estimated to account for 25% of vehicle 
operations in the U.S.A. by 2000. Electric vehicles for practical use 
would be a hybrid type combining electric motors and gasoline en- 
gines. 23 refs. 


36287 (NEDO-P-9202) Current situation of development of 
petroleum substituting energies (Canada). New Energy and In- 
dustrial Technology Development Organization, Tokyo (Japan). Mar 
1993. 31p. (In Japanese). Sponsored by New Energy and Industrial 
Technology Development Organization, Tokyo (Japan). Order Num- 
ber DE94707493. Source: OSTI; NTIS; Available from New Energy 
and Industrial Technology Development Organization, Sunshine 60, 
30F 1-1, 3-chome, Higashi-lkebukuro, Toshima-ku, Tokyo, Japan. 
This report describes trends in development of petroleum substi- 
tuting energies in Canada. Those fuels being put into practical use 
as substituting fuels in the transportation sector are natural gas, 
propane gas, methanol, hydrogen and electric power. An architec- 
tural energy technology improving project has been inaugurated on 
air conditioning, ventilation, and illumination in buildings that con- 
sume 34% of the entire energy. The IERD program has been 
implemented by the bureau of efficient substituting energy 
technologies of CANMET on the research and development in in- 
dustrial areas. Since having been introduced in 1977, this project 
has extended assistance to about 80 cases in industrial areas, of 
which 50% has achieved technical successes and has been com- 
mercialized. With respect to bio energies, methods for effectively 
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utilizing wastes that are difficult to treat are drawing attention. Re- 
search and development are being moved forward to put into 
practical use the solar energy, wind power, and small-scale regen- 
erative energies. 3 tabs. 
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Refer also to citation(s) 37067 


3501 Policy, Negotiations, and Legislation 
Refer also to citation(s) 35358 


36288 (GAO/NSiIAD-93-113) Arms Control: US and Interna- 
tional efforts to ban biological weapons. General Accounting 
Office, Washington, DC (United States). Dec 1992. 68p. Sponsored 
by General Accounting Office, Washington, DC (United States). 
Source: OSTI; U.S. General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20884-6015. 

Report to the Honorable Albert Gore, Jr., US Senate. 

The Bacteriological (Biological) and Toxin Weapons Convention, 
the treaty that bans the development, production, and stockpiling 
and acquisition of biological weapons was opened for signature in 
1972 and came into force in 1975 after being ratified by 22 govern- 
ments, including the depository nations of the USA, the United 
Kingdom, and the former Soviet Union. In support of the Conven- 
tion, the USA later established export controls on items used to 
make biological weapons. Further, in accordance with the 1990 
President's Enhanced Proliferation Control Initiative, actions were 
taken to redefine and expand US export controls, as well as to en- 
courage multilateral controls through the Australia Group. Thus far, 
the Convention has not been effective in stopping the development 
of biological weapons. The principal findings as to the reasons of 
the failures of the Convention are found to be: the Convention 
lacks universality, compliance measures are effective, advantage of 
verification may outweigh disadvantages. Recommendations for 
mitigating these failures are outlined in this report. 


36289 (UCRL-JC—113712) Arms control is everyone’s busi- 
ness: The United States and the United Nations at the 
mid-point of the 1990’s. Lehman, R.F. Il. Lawrence Livermore 
National Lab., CA (United States). Mar 1993. 14p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9302146-1: 10. annual OTTAWA verification 
symposium: proliferation and international security on converging 
roles of proliferation, confidence-building, and peacekeeping, Que- 
bec (Canada), 26 Feb 1993). Order Number DE93018643. Source: 
OSTI; NTIS; GPO Dep. 

This presentation encourages current efforts in arms control, 
non- proliferation, and peacekeeping. Verification is heralded as a 
confidence building method to bring about more openness in inter- 
national relations. It is purported that openness has already 
enhanced democratic forces around the world. The insistence on 
strict compliance with the decisions of the United Nations Security 
Council is a show of support for international law. It is recom- 
mended that international norms on human rights, non-proliferation, 
and non-aggression be strengthened. 


3502 Proliferation 
Refer also to citation(s) 35819, 36288 


36290 (GAO/NSIAD—91-284) The US Export-Import Bank: 
No evidence of financing restricted chemical exports to Iraq. 
Mendelowitz, A.l.; Watson, J.E.; Wood, S.E.; Logan, D.L.; Hino- 
josa, S.L. General Accounting Office, Washington, DC (United 
States). National Security and International Affairs Div. Sep 1991. 
6p. Sponsored by General Accounting Office, Washington, DC 
(United States). Source: OSTI; U.S. General Accounting Office, 
P.O. Box 6015, Gaithersburg, MD 20877. 

Report to the Chairman, Subcommittee on Defense, Committee 
on Appropriations, US Senate. 

The authors have reviewed U.S. Export-Import Bank (Eximbank) 
transactions involving chemicals exported to Iraq from January 
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1987 to August 1990. Specifically, the authors examined (1) 
whether there was any evidence that the Eximbank financed the 
export of dual-use chemicals to Iraq and (2) what the Eximbank's 
role was in monitoring and controlling chemical exports. Results 
are based primarily on a review of documents provided to them by 
the Eximbank. They did not verify the Eximbank data or corrobo- 
rate it with the records of the banks or exporters involved in the 
transactions. There was no evidence in the documents they 
reviewed to suggest that the Eximbank financed the export of dual- 
use chemicals (chemicals with both commercial and military 
applications that could be used for chemical weapons) — as de- 
fined by the Department of Commerce — to Iraq between January 
1987 and August 1990. There were approximately 190 transactions 
between Iraq and the Eximbank during this period. They focused 
their review on the eight transactions involving pesticides and re- 
lated products. The Eximbank has no responsibility or authority for 
monitoring or controlling the export of chemicals or any other com- 
modities: the Departments of Commerce and State and the US 
Customs Service share those responsibilities. Nevertheless, the 
Eximbank has recently developed specific procedures to review ap- 
plications for financing chemical exports. However, such 
procedures were not in place when the Eximbank approved the ap- 
plications for seven of eight pesticide transactions that occurred 
between January 1987 and August 1990. 


36291 (UCRL-JC—114485) Implications of a North Korean 
Nuclear Weapons Program. Lehman, R.F. II. Lawrence Livermore 
National Lab., CA (United States). Jul 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48,. (CONF-9309211-1: Security dialogue, Oslo (Norway), 
OSTI; NTIS; 


Sep 1993). Order Number DE93018655. Source: 
GPO Dep. 

The Democratic People’s Republic of Korea (DPRK) is one of 
the Cold War's last remaining totalitarian regimes. Rarely has any 
society been as closed to outside influences and so distant from 
political, economic, and military developments around the globe. In 
1991 and in 1992, however, this dictatorship took a number of po- 


litical steps which increased Pyongyang’s interaction with the 
outside world. Although North Korea's style of engagement with the 
broader international community involved frequent pauses and nu- 
merous steps backward, many observers believed that North Korea 
was finally moving to end its isolated, outlaw status. As the end of 
1992 approached, however, delay and obstruction by Pyongyang 
became intense as accumulating evidence suggested that the 
DPRK, in violation of the nuclear Non-Proliferation Treaty (NPT), 
was seeking to develop nuclear weapons. On March 12, 1993, 
North Korea announced that it would not accept additional inspec- 
tions proposed by the International Atomic Energy Agency (IAEA) 
to resolve concerns about possible violations and instead would 
withdraw from the Treaty. Pyongyang’s action raised the specter 
that, instead of a last act of the Cold War, North Korea's diplomatic 
maneuvering would unravel the international norms that were to be 
the basis of stability and peace in the post-Cold War era. Indeed, 
the discovery that North Korea was approaching the capability to 
produce nuclear weapons suggested that the nuclear threat, which 
had been successfully managed throughout the Cold War era, 
could increase in the post-Cold War era. 


3503 Verification 
Refer also to citation(s) 37005, 37066, 37072, 37073 


36292 (ANUACTV-91/4-Rev.) Understanding correlation 
coefficients in treaty verification: Revised. DeVolpi, A. Argonne 
National Lab., IL (United States). Feb 1993. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. Order Number DE93040385. Source: OSTI; NTIS; GPO 
Dep. 

When a pair of images is compared on a point-by-point basis, 
the linear-correlation coefficient is usually used as a measure of 
similarity or dissimilarity. This report evaluates the theoretical un- 
derpinnings and limitations of the linear-correlation coefficient, as 
well as other related statistics, particularly for cases where inherent 
white noise is present. As a result of the limitations in linear- 
correlation, an additional step has been derived — local-sum 





clustering — in order to improve recognition of small dissimilarities 
in a pair of otherwise identical images. Results show an optimal 
three-stage procedure: first, establish congruence of the two im- 
ages; second, use the linear-correlation coefficient as a test of true 
negatives; and, third, qualify a true positive by using the cluster 
(local-sum) method. These three algorithmic stages would be espe- 
cially useful in application to arms control treaty verification, 
particularly for comparison of unique identifiers (tags or seals). This 
is illustrated by comparing scanning-electron microscope topo- 
graphical images for an intrinsic-surface tag. 


36293 (BNL-48549) Data comparison algorithms for arms 
control treaty verification. Bieber, A.M. Jr. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-930749-65: 34. annual meeting of the 
Institute of Nuclear Materials Management, Scottsdale, AZ (United 
States), 18-21 Jul 1993). Order Number DE93018843. Source: 
OSTI; NTIS; GPO Dep. 

Arms control treaty verification measures often require compari- 
son of measurements made on treaty-limited items (TLIs) with 
nominal or representative values in order to verify the nature or 
identity of the (TLIs) in question. This paper discusses some algo- 
rithms for comparing measurements on TLIs, including algorithms 
based on least-squares fitting techniques and multivariate algo- 
rithms based on cluster analysis and Mahalanobis distances. 


36294 (CONF-921260-, pp. 9-16) Panel 1, Sample Collec- 
tion. Lawrence Livermore National Lab., CA (United States). 1 Apr 
1993. From Workshop for exchange of technology for CWC inspec- 
tions; Livermore, CA (United States); 1-3 Dec 1992. In Proceedings 
of the workshop for exchange of technology for CWC inspections. 
109p. Order Number DE93014412. Source: OSTI; NTIS. 

This panel looked at the question of sample collection. This is 
the first, and one of the most critical steps in any analytical proce- 
dure. Unless proper sample collection and preservation techniques 
are used, confidence in any of the subsequent analytical data will 
be degraded. The questions considered by the panel included: the 
best locations to collect samples (air, soil, water, wipe); items to in- 
clude in a sampling kit; who should supply the sample kit, the host 
or inspection team; what is the proper way to collect samples; what 
is the best way to provide additional samples; how should the sam- 
ples be stored and preserved for later analysis, if necessary. The 
chemical weapons treaty requires identification of chemicals to 
prove noncompliance. Sampling has two missions, one to support 
verification, and the other to monitor and support the safety of in- 
spectors during the inspection. Sampling efficiency was stressed, 
to minimize expense in analysis, to protect host confidentiality, and 
to provide clean samples which check for suspected agents. The 
discussion on soil and air sampling concluded that the nearer to 
the location of handling or use, the better. At the periphery of a site 
was too far away. The sampling surfaces effect ones ability to de- 
tect the agents, as they disperse from porous surfaces with speed. 
The consensus was that more work was needed, but environmen- 
tal samples have the potential to always yield useful information. 
But this is highly distance dependent. Discussion then turned to 
technologies for making soil, water, effluent, air, and wipe samples, 
in addition to problems inherent with these type of samples. Finally 


there was discussion on the type of equipment to include in a sam- 
pling kit. 


36295 (CONF-921260—, pp. 17-34) Panel 2, Non-destructive 
testing. Lawrence Livermore National Lab., CA (United States). 1 
Apr 1993. From Workshop for exchange of technology for CWC 
inspections; Livermore, CA (United States); 1-3 Dec 1992. In Pro- 
ceedings of the workshop for exchange of technology for CWC 
inspections. 109p. Order Number DE93014412. Source: OSTI; 
NTIS. 

This panel discussed the application of non-destructive testing 
techniques to the task of verifying stockpiles of chemical weapons. 
A brief overview of NDE technologies was presented, from the per- 
spective of the UK. Three techniques were identified as having 
potential in the NDE field. All have been field tested to some extent 
and all technologies have demonstrated practical use in the field. 
They are: x-radiography and gamma radiography; acoustic/ 
ultrasonic methods; and neutron-activation methods. The first has 
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the disadvantage of being sensitive to internal features which are a 
disadvantage to the host. Acoustic measurements are in general 
able to give the same type of information, distinguishing solid vs 
liquid, extent of fill, and in addition provide an acoustic fingerprint 
for testing large samples against one another. The acoustic tech- 
nique is still being developed, needs better coupling means, and 
suffers from the necessity to directly couple to the container at 
present. Neutron-activation systems based on portable sources, 
such as ©°Co, are commercially available, in portable forms, and 
have been shown to have the ability to sense chemical elements 
typical of chemical warfare agents, without revealing internal 
molecular or structural forms. The latter two techniques are readily 
available, fairly cheap, easily operated, and do not pose undue 
safety hazards. Applications of these techniques to munitions were 
presented. Neutron activation can probe through shipping contain- 
ers also. There seem to be not major technical limitations to the 
use of these techniques. The costs are not great, and minimize the 
expense of inspection time and logistics because of their speed. 
The data in general is not disadvantageous to the host. 


36296 (CONF-921260-, pp. 35-37) Panel 3, Vapor Detection 
methods. Lawrence Livermore National Lab., CA (United States). 
1 Apr 1993. From Workshop for exchange of technology for CWC 
inspections; Livermore, CA (United States); 1-3 Dec 1992. In Pro- 
ceedings of the workshop for exchange of technology for CWC 
inspections. 109p. Order Number DE93014412. Source: OSTI; 
NTIS. 

Panel 3 considered the applicability of small vapor detectors 
which are available at present for use in the verification of chemi- 
cal warfare agents. All of the CW agents of current interest have 
appreciable vapor pressure. Small CW monitors have been devel- 
oped, for both commercial and military applications. For the small 
portable CW agent detectors and monitors considered here, their 
use will mainly be for personnel protection purposes for the inspec- 
tors, for screening areas for optimum sampling locations, and for 
performing broad classification studies of the CW agents. These 
detectors are based on three main principles: physico-chemical, 
which use spectroscopic properties of chemical compounds for 
identification; chemical (colorimetric), where a chemical reaction 
produces an optical effect; enzymatic (colorimetric), where a 
specific enzymatic reaction produces an optical effect. Present sen- 
Sitivities are adequate for personnel monitoring, but not at the 
sensitivity level to detect the US Surgeon Generals detection limits. 
Sensitivities could be improved, but analyticity might suffer. Inter- 
ferences can be found for all of the detectors, though less so for 
the chemical and enzymatic type. Interferences could be cataloged 
for the different detector types to aid in discrimination. 


36297 (CONF-921260-, pp. 39-47) Panel 4, Analyzing soil 
and liquid samples on-site. Lawrence Livermore National Lab., 
CA (United States). 1 Apr 1993. From Workshop for exchange of 
technology for CWC inspections; Livermore, CA (United States); 1- 
3 Dec 1992. In Proceedings of the workshop for exchange of 
technology for CWC inspections. 109p. Order Number 
DE93014412. Source: OSTI; NTIS. 

This pane! looked at the problem of analyzing samples in the 
field. The main reason for doing this is to avoid compromising 
other sensitive information of the host site collected as part of the 
sample. There are advantages, and disadvantages of on site anal- 
ysis. On site analysis gives fast results, allows resampling in the 
event of ambiguities, avoids transport problems, and protects sen- 
sitive information. But it requires sensitive instrumentation, the 
possible need to preprocess samples, support equipment, and pro- 
tection to handle toxic samples. The panel reviewed existing 
instrumentation. Portable GC/MS and FTIR instrumentation is avail- 
able, and has been field tested. Instruments have been developed 
which are broader in scope than these two types, for use in survey 
applications, and were described. Portable chemical analysis sta- 
tions are being developed at LLNL for the processing of a limited 
number of samples. These are fairly limited systems, without fast 
throughput. The question of support equipment is poorly defined, 
but it is clear a large amount will be required, if it is necessary for 
the inspection team to be completely self sufficient, which the 
panel felt would be a strong advantage. The question of using host 
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supplied equipment was discussed, and it was clear that indepen- 
dent of the inclinations of the host, adequate equipment might 
simply not be available on site. The panel felt that adequate equip- 
ment was available to staff an analysis team. What instrumentation 
to bring, should rest with the specific team when weighing the site 
to be visited. There is a clear need for weight reduction in all 
phases of the program, instrumentation, and in particular in support 
equipment. The need for well trained, highly skilled operators capa- 
ble of working in relatively isolated conditions was stressed. 


36298 (CONF-921260—, pp. 49-88) Panel 5, Quality and se- 
curity issues. Lawrence Livermore National Lab., CA (United 
States). 1 Apr 1993. From Workshop for exchange of technology 
for CWC inspections; Livermore, CA (United States); 1-3 Dec 
1992. In Proceedings of the workshop for exchange of technology 
for CWC inspections. 109p. Order Number DE93014412. Source: 
OSTI; NTIS. 

This panel looked at the question of assuring the quality and se- 
curity of data collected, and analyzed as part of the chemical 
warfare agents verification program. The integrity of the samples 
must be maintained, the analytical instruments must be calibrated, 
analytical standards must be available, and the results must be 
protected. These procedures will have to be documented, both for 
in field collection and analysis, and off site analysis. The panel 
touched on a number of issues which need to be defined clearly 
before the sampling program can be started. It will be necessary to 
adopt a set of standards to define good laboratory practices. Ex- 
amples are included in the report. An adequately defined, staffed, 
and management supported program of quality assurance and 
quality control will need to be in place. Standard operating proce- 
dures will be need to be defined to provide a way of verifying that 
procedures were followed in all steps of the analysis from collec- 
tion through final data analysis. Data analysis equipment will have 
to be selected so as to avoid the possibility of compromising sensi- 
tive information from the host site. A clear chain of custody of 
samples will have to be defined and verified, adequate reference 
samples for instrument calibration, and reference purposes will 


have to be defined and provided. Off site analytical laboratories 
have to be located, and certified to do analysis of samples for this 
program. Each of these steps will require a considerable amount of 
effort, and they must be started early in the process for them to be 
in place before any verification efforts are required. 


36299 (CONF-921260-, pp. 89-91) Panel 6, Logistics. 
Lawrence Livermore National Lab., CA (United States). 1 Apr 1993. 
From Workshop for exchange of technology for CWC inspections; 
Livermore, CA (United States); 1-3 Dec 1992. In Proceedings of 
the workshop for exchange of technology for CWC inspections. 
109p. Order Number DE93014412. Source: OSTI; NTIS. 

This panel looked at the logistics problems associated with the 
carrying out of site inspections as part of the Chemical Weapons 
Convention. The convention sets timelines for various types of in- 
spections, and this may place burdens on many of the signatory 
countries. The panel addressed problems associated with the 
transport of people and approved equipment to the inspection 
sites. Following inspections there will be samples which need to be 
transported for analysis. In addition reference samples will have to 
be prepared and shipped to accredited laboratories for use as ref- 
erence analytical compounds. Problems associated with the 
transport of samples were discussed. Air transport seems to be 
available, but as presently structured will require application for ex- 
emptions for each shipment. For diluted samples this would seem 
to be very burdonsome, and the panel urged soliciting changes in 
the present transport rules, which will take a long time to be heard. 
Transport containers are being developed and tested at present, 
and should prove adequate for either dilute or concentrated sam- 
ples. It will be necessary to be very careful of different national 
laws regarding the air shipment, or even entry of certain classes of 
samples across their borders. The transport of equipment was sug- 
gested to be done in appropriate containers, certified for safety, 
and explosion proof. For remote sites, it may be necessary to bring 
a minimal amount of equipment to the site because of costs and 
logistics. The panel recommended leaving any hazardous wastes 
generate as part of the collection process at the site, in order to 
eliminate problems associated with the transport of such items for 
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later destruction. The need to protect analysts from threats posed 
by unknown samples was stressed. The possible presence of bio- 
logical agents was touched on, and possible means of negating 
this threat were mentioned, along with the necessity to check for 
radioactive contamination. 


36300 (LA-UR-92-3277) Effects of rock properties on ex- 
plosive source modeling: Preliminary results: Los Alamos 
Source Region Project. Dick, R.D. (Maryland Univ., College Park, 
MD (United States). Dept. of Mechanical Engineering); Fourney, 
W.L. Los Alamos National Lab., NM (United States). Sep 1992. 
108p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. Order Number DE93040501. 
Source: OSTI; NTIS; GPO Dep. 

The purpose of this study was to investigate possible reasons for 
unexpectedly low ground motion measurements obtained during 
some events at the Nevada Test Site. Of particular interest were 
the unexpected low results obtained for the Mission Cyber event 
which was the first test conducted in the P-tunnel complex. 


36301 (LA-UR-93-2834) The Nuclear Detonation Detection 
System on the GPS satellites. Higbie, P.R. (Los Alamos National 
Lab., NM (United States)); Blocker, N.K. Los Alamos National Lab.., 
NM (United States). 27 Jul 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93040833. Source: OSTI; NTIS; GPO Dep. 

This article begins with a historical perspective of satellite usage 
in monitoring nuclear detonations. Current capabilities of the 24 
GPS satellites in detecting the light, gamma rays, x-rays and neu- 
trons from a nuclear explosion are described. In particular, an 
optical radiometer developed at Sandia National Laboratories is 
characterized. Operational information and calibration procedures 
are emphasized. 


36302 (UCRL-ID—112709) Tag technology R&D final report: 
Secure electronic tags. Gritton, D.G.; Doty, M.A.; Sutton, G.L.; 
Riley, M.O. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. 104p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040832. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

Lawrence Livermore National Laboratory (LLNL) has an on-going 
program, sponsored by the Department of Energy's Office of Arms 
Control and Nonproliferation to develop secure, electronic tagging 
systems. These systems were originally developed for treaty- 
verification applications in which a tagged Treaty-Limited Item can 
be uniquely identified during subsequent inspections. In addition to 
treaty verification, electronic tags integrated with tamper sensors 
are expected to be a valuable resource to intelligence agencies, 
the military, and law enforcement. The operational electronic tag 
developed by LLNL is passive (without a battery) and incorporates 
a tamper sensor that detects and records positional changes of 2 
pm. LLNL's tags include the following significant features: Design 
is based on proven cryptographic techniques; tags are immune to 
various counter-measures (x-ray, physical, electronic); tags are val- 
idated objectively and unambiguously; tamper sensors can be 
integrated with the tags; these tags can identify a class of items 
(such as tags for tanks), or they can identify a unique or specific 
item (such as a certain missile); tags are small, reliable, and easy 
to install (no maintenance); tag readers automatically log off opera- 
tions; tags can monitor and control attached systems; tags can be 
used with or without batteries (active or passive); tags do not 
require electrical contact for readout (optical fiber, magnetic induc- 
tion, RF, Hg lamp, or LED/laser links can be employed). LLNL’s 
secure electronic tags are functionally similar to commercial elec- 
tronic tags used throughout the world. LLNL’s electronic tags 
augment commercial tag technology with security features making 
them virtually impossible to duplicate. 


36303 (UCRL-JC—114071) Modular intelligent sensor sys- 
tem. Fuess, D.A. Lawrence Livermore National Lab., CA (United 
States). 17 Jun 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930749— 
69: 34. annual meeting of the Institute of Nuclear Materials 
Management, Scottsdale, AZ (United States), 18-21 Jul 1993). Or- 
der Number DE93019594. Source: OSTI; NTIS; GPO Dep. 





This paper describes a sensor system architecture suitable for 
application in systems intended for battery powered unattended 
use. The modularity concept addresses the logical interconnects 
between modules, the electrical interconnects between modules, 
and a system for the generalization of data to permit modular pro- 
cessing. 
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Refer also to citation(s) 36469, 36470, 36474, 37016, 37458, 
37665, 37666, 37915, 37928 


36304 (DOE/ER/45477—-1) Embedded microclusters in zeo- 
lites and cluster beam sputtering: Simulation on parallel 
computers: Annual progress report, September 15, 1992- 
September 14, 1993. Vashishta, P.; Kalia, R.K.; Greenwell, D. 
Louisiana State Univ., Baton Rouge, LA (United States). Concur- 
rent Computing Lab. for Materials Simulations. Sep 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG05-92ER45477. Order Number DE94000741. Source: 
OSTI; NTIS; GPO Dep. 

An optimal time-space multi-resolution approach has been 
designed to carry out large-scale molecular-dynamics (MD) simula- 
tions on distributed-memory MDM (Multiple Instructions Multiple 
Data) machines. The multi-resolution MD approach was used to 
investigate structural correlations in porous silica. Structural param- 
eters such as internal surface area and surface-to-volume ratio of 
pores, pore size distribution, fractal dimension, and mean particle 
size have been calculated over a wide range of densities. Simula- 
tion results are in accordance with structural measurements. 
Molecular-dynamics simulations were also performed to provide a 
microscopic understanding of recent pioneering high-pressure ex- 
periments on silica glasses at NSLS. The simulations reveal a 
structural transition to a new high-pressure amorphous phase with 
corner- and edge-sharing SiOg octahedra. Parallel algorithms were 
designed for an initio quantum dynamics approach to materials 
simulations. With this approach, we have investigated the nature of 
electron transport in materials. We have also developed a tight- 
binding MD approach to investigate the influence of orientational 
disorder on structural correlations and phonon spectra of Cg solid. 
Results agree with neutron-scattering measurements. Currently, 
large-scale NM simulations (~ 10® atoms) are being performed to 
investigate the relation between structure, dynamics, and mechani- 
cal properties and the influence of environment, composition, and 
stress conditions on nanophase ceramics (Si3N,, SiC, TiO., and 
Al2O3), and on silicates, aluminosilicates, and zeolites. 


36305 (INIS-mf-—13696) Sixth Israel materials engineering 
conference IMEC VI: Program and abstracts. Feb 1993. 230p. 
(CONF-9302143-: 6. Israel materials engineering conference 
(IMEC), Dead Sea (Israel), 24 Feb 1993). Order Number 
DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Works on material engineering are presented. The main material 
types are: metals, alloys, superalloys, coatings, ceramics, compos- 
ites, electronic materials,organic polymers and thin films. The 
following engineering aspects are presented: metallurgy, mechani- 
cal and physical properties, crystal structure and corrosion. 


3601 Metals and Alloys 


Refer also to citation(s) 34736, 34817, 35015, 35080, 35082, 
35083, 35513, 35624, 35711, 35719, 35720, 35726, 35727, 35728, 
35772, 35803, 35887, 36027, 36405, 36463, 36539, 36550, 36554, 
36572, 36577, 36614, 36720, 36739, 36830, 36833, 37038, 37079, 
37673, 37677, 37723, 37740, 37741, 37742 


36306 (ANL—93/24) Annual report for lon Replacement Pro- 
gram. Tomezuk, Z.; Willit, J.L.; Fischer, A.K. Argonne National 
Lab., IL (United States). Jul 1993. 31p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93019929. Source: OSTI; NTIS; INIS; GPO Dep. 

lon replacement electrorefining is an innovative electrochemical 
approach to purifying and separating metals. This approach over- 
comes the shortcomings of conventional electrorefining and has 
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the potential for processing a wider range of metals and metal 
halide salts. Salt waste is also minimized with this approach. The 
key element of ion replacement electrorefining is the ion replace- 
ment electrode. This electrode allows a decoupling of the 
electrotransport process into two separate steps, anodic dissolution 
and cathodic deposition. Three key accomplishments described in 
this report that demonstrate the feasibility of ion replacement 
electrorefining are: (1) we have identified a suitable sodium/@’”- 
alumina/molten salt electrolyte system that functions reproducibly 
at 723 K, (2) we have oxidized and deposited dysprosium, lan- 
thanum, uranium, and titanium by using a sodium ion replacement 
electrode. In several experiments, an actual separation of dyspro- 
sium and lanthanum was observed, and (3) we have identified a 
metal alloy, LixSb, as an alternative ion replacement electrode. The 
next stage in the program is the design, construction, and testing 
of a laboratory-scale electrorefiner. Follow-on development with 
funding from industrial and federal sponsors is being pursued. 


36307 (ANL/CHM/CP-80470) Neutral copper cluster sput- 
tering yields: Ne*, Ar* and Xe* bombardment. Coon, S.R.; 
Calaway, W.F.; Pellin, MJ. Argonne National Lab., IL (United 
States). [1993]. 15p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930712- 
3: ICACS: 15. international conference on atomic collision in 
solids, London (Canada), 26-30 Jul 1993). Order Number 
DE93019010. Source: OSTI; NTIS; INIS; GPO Dep. 

The sputtering of neutral metal clusters was investigated by 
measuring relative sputtering yields of copper clusters ejected from 
polycrystalline copper under 3.9 keV bombardment by Ne*, Ar* 
and Xe* ions at normal incidence. Yields of clusters from Ne* 
bombardment were lower than those from Ar* bombardment, were 
lower than from Xe* bombardment. Sputtering yield ratios Ne*/Ar* 
and Xe*/Ar* were 0.56 and 1.08. Size distribution of sputtered clus- 
ters can be fit by a power law dependence with exponents of —8.1, 
—8.2 and —6.2 for Ne*, Ar* and Xet, respectively. The similarity of 
the exponents of the Ne* and Ar* power law fits indicates that the 
sputtering yields for these two primary ions are similar while that 
for Xe* is substantially higher, in contrast to the sputtering yield ra- 
tio data. The difference between the two measurements can be 
explained by assuming a systematic uncertainty in the sputtering 
yield ratio measurements that makes the measured ratios lower 
than the true values. Assuming a value at the high end of the ex- 
perimental Ne* sputtering yield range, the exponents of the power 
law fits exhibit a linear dependence on the total sputtering yield. 


36308 (ANL/CMT/CP-79337) Laser Raman and x-ray scat- 
tering studies of corrosion films on metals. Melendres, C.A. 
Argonne National Lab., IL (United States). Feb 1993. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9309150-6: 12. international corrosion 
congress, Houston, TX (United States), 19-24 Sep 1993). Order 
Number DE93040243. Source: OSTI; INIS; NTIS; GPO Dep. 
Optical spectroscopic and X-ray scattering techniques, coupled 
with electrochemical methods, are among the most useful in prob- 
ing the structure of corrosion films on metals in-situ in aqueous 
environments. Laser Raman spectroscopy has been employed for 
a number of years to investigate composition of surface films on 
metals like iron, nickel, chromium, and stainless steel. We illustrate 
our work by presenting some results of studies of composition of 
passive film on nickel, using surface enhanced Raman scattering 
(SERS) with an electrodeposited silver overlayer. We find that both 
oxide and hydroxide species are present on the surface of Ni in the 
passive region. We also demonstrate the utility of specular X-ray 
reflection in providing complementary information on the physical 
structure of passivated metal surfaces. Thickness of the corrosion 
films formed, density of surface layers, and development of surface 
and interface roughness on Cu electrodes have been quantitatively 
monitored in-situ as a function of potential for the first time. 


36309 (ANL/MSD/CP-79659) Determination of structure 
factors of copper by convergent beam electron diffraction. 
Mansfield, J. (Michigan Univ., Ann Arbor, MI (United States). Elec- 
tron Microbeam Analysis Lab.); Saunders, M.; Bird, D.; Burgess, 
G.; Zaluzec, N. Argonne National Lab., IL (United States). Apr 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract W-31109-ENG-38. (CONF-930822—7: Annual meet- 
ing of the Electron Microscopy Society of America, Cincinnati, OH 
(United States), 1-6 Aug 1993). Order Number DE93019520. 
Source: OSTI; NTIS; GPO Dep. 

There is interest in determining structure factors from convergent 
beam electron diffraction (CBED) patterns; goal is to retrieve crys- 
tal structure by inverting a CBED pattern. In this paper, the 
zone-axis pattern fitting technique of Bird and Saunders is used to 
obtain structure factors for copper. 


36310 (ANL/MSD/CP-79660) On the experimental determi- 
nation of low order structure factors in TiAl by energy filtered 
convergent beam electron diffraction. Swaminathan, S. (Ohio 
State Univ., Columbus, OH (United States). Dept. of Materials Sci- 
ence and Engineering); Fraser, H.L.; Jones, I.P.; Zaluzec, N.J.; 
Maher, D.M. Argonne National Lab., IL (United States). Apr 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930822-—8: Annual meeting of 
the Electron Microscopy Society of America, Cincinnati, OH (United 
States), 1-6 Aug 1993). Order Number DE93019521. Source: 
OSTI; NTIS; GPO Dep 

It has been claimed that effective Peierls stresses and mobilities 
of some dislocations in TiAl are influenced by anisotropy of bond- 
ing charge densities. This paper describes experiments conducted 
to verify these calculations. The experiments involved recording 
convergent beam electron diffraction patterns from a number of re- 
flections, with the sample oriented at the Bragg condition. The 
rocking curves were matched. The deformation electron charge 
density distribution map for the (001) section is in good agreement 
with theory. 8 refs., 2 figs 


36311 (ANL/MSD/CP-—80216) General introduction to mi- 
crostructural evolution under cascade damage conditions. 
Wiedersich, H. Argonne National Lab., IL (United States). Jun 
1993. 25p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9210398-1: In- 
ternational workshop on time dependence of radiation damage 
accumulation and its impact on materials properties, Montreux 
(Switzerland), 14-20 Oct 1992). Order Number DE93017443. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A short overview of the processes that affect the evolution of the 
microstructure during irradiation is given. The processes include 
defect production with an emphasis on the effects of the dynamic 
cascade events, defect clustering, irradiation-enhanced diffusion, 
radiation-induced segregation, phase decompositions and phase 
transformations. A simple model for the description of the develop- 
ment of the defect microstructure in a pure metal during cascade 
producing irradiation is also outlined which can provide, in princi- 
ple, defect fluxes required for the description of the microstructural 


processes such as phase decomposition and irradiation-induced 
precipitation. 


36312 (ANL/MSD/CP-80232) Oxidation-reduction induced 
roughening of platinum (111) surface. You, H.; Nagy, Z. Ar- 
gonne National Lab., IL (United States). Jun 1993. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38 ;AC02-76CH00016. (CONF-9306248-1: 3. inter- 
national conference on surface x-ray and neutron scattering, 
Dubna (Russian Federation), 24-29 Jun 1993). Order Number 
DE93017408. Source: OSTI; NTIS; INIS; GPO Dep. 

Platinum (111) single crystal surface was roughened by repeated 
cycles of oxidation and reduction to study dynamic evolution of 
surface roughening. The interface roughens progressively upon re- 
peated cycles. The measured width of the interface was fit to an 
assumed pow law, W ~t’, with 6 = 0.38(1). The results are com- 
pared with a simulation based on a random growth model. The 
fraction of the singly stepped surface apparently saturates to 0. 25 
monolayer, which explains the apparent saturation to a steady 
roughness observed in previous studies. 


36313 (ANL/MSD/PP-76591) Non-oscillatory antiferromag- 
netic coupling in sputtered Fe/Si superlattices. Fullerton, E.E. 
(Argonne National Lab., IL (United States)); Mattson, J.E.; Lee, 
S.R.; Sowers, C.H.; Huang, Y.Y.; Felcher, G.; Bader, S.D.; Parker, 
F.T. Argonne National Lab., IL (United States). Jun 1992. 15p. 
Sponsored by USDOE, Washington, DC (United States); National 
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Science Foundation, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Contract DMR-86-03304;Contract 
DMR-87-07421. Order Number DE93040839. Source: OSTI; NTIS; 
GPO Dep. 

A series of sputtered Fe(30A)/Si(x) superlattices were grown for 
x=10—-40A. Magnetization and Kerr hysteresis loops, and neutron- 
reflectively measurements identify antiferromagnetic (AF) coupling 
of the Fe layers at room temperature for x=15A nominal thickness, 
with switching fields of 6kOe. X-ray structural analysis indicate that 
the spacer medium is crystalline for x<20A, while sputtered Si is 
amorphous (a). Failure to detect oscillations in the AF coupling for 
thicker Si layers is due to the formation of a-Si, as opposed to the 
crystalline silicide responsible for the coupling. 


36314 (BNL-49288) The metallic bond for monolayer tran- 
sition metal layers on transition metal surfaces. Strongin, M.; 
Ruckman, M.W.; Weinert, M.; Watson, R.E.; Davenport, J.W. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930759-1: NATO advanced 
study workshop on metallic alloys: experimental and theoretical 
perspectives, Boca Raton, FL (United States), 16-21 Jul 1993). Or- 
der Number DE93019060. Source: OSTI; NTIS; GPO Dep. 

This present work changes in the electronic and chemical proper- 
ties of some transition metal layers on transition metal substrates, 
and presents a simple framework for understanding the results. 


36315 (BNL-49361) The use of x-ray techniques in the in 
situ study of corrosion. Isaacs, H.S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO2-76CH00016. 
(CONF-921277—2: NATO advanced research workshop, Maderia 
(Portugal), Dec 1992). Order Number DE93019845. Source: OSTI; 
NTIS; GPO Dep. 

Applications of x-ray absorption and fluorescence techniques for 
in situ chemistry studies of passivity and localized corrosion have 
been described. X-ray absorption near edge structures showed that 
rapidly grown oxides on aluminum-chromium alloys incorporated 
chromium in the oxide. Repeated electrochemically induced 
changes between the chromium 3- and 6-valent state occurred 
without chromium dissolving. When the oxide was grown by small 
potential steps, the chromium dissolved when 6-valent chromate 
was formed. With iron-chromium alloys, dissolution of chromate 
took place but 6-valent chromium was also incorporated in the ox- 
ide. The 6-valent state was reduced on exposing the iron alloy to 
air. X-ray fluorescence measurements, in conjunction with energy 
dispersive analysis, have been used to monitor iron, chromium and 
nickel concentrations in solution. The concentrations and concen- 
tration gradients during localized corrosion of stainless steel were 
used to determine salt solubility and relative diffusion rates. 


36316 (CEA-CONF—11401) How the tetragonal zirconia is 
stabilized in oxide scale formed on zirconium alloy corroded 
at 400 deg C in steam water. Godiewski, J. CEA Centre d'Etudes 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Technologie des 
Materiaux. 1993. 38p. (CONF-930611-: 10. international ASTM 
symposium on zirconium in the nuclear industry, Baltimore, MD 
(United States), 21-24 Jun 1993). Order Number DE94602029. 
Source: OSTi; NTIS (US Sales Only); INIS. 

Zircaloy-4 was oxidized at 400 deg C, in steam, up to 95 days. 
The fraction of tetragonal zirconia was measured by X-ray diffrac- 
tion and Raman spectroscopy. These two techniques show the 
presence of several zones containing tetragonal zirconia: a zone 
rich in the oxide near the metal-oxide interface and an other zone 
with lower concentrations in the rest of the pre-transition layers. 
Measurements of residual stresses by X-ray diffraction in the metal 
underlying the oxide show that the metal is under tensile stress 
state and that the stresses values vary with the oxidation duration. 
The low penetration of X-rays in the material also made it possible 
to show the presence of a very high stress gradient near the 
metal-oxide interface which can explain the high proportion of 
tetragonal zirconia near the interface. The study of the incorpora- 
tion of intermetallic precipitates in the oxide and their chemical 
changes was carried out by electron microprobe analysis on taper 
cross sections of the oxide. The precipitates, incorporated in the 
oxide in the intermetallic state, undergo a chemical change starting 





at a distance from the interface. This change corresponds to an 
oxidation with segregations of iron at the precipitate-oxide inter- 
face. The oxidation of the precipitates is accompanied by a volume 
change which leads to the formation of a stress field around these. 
This allows the stabilization of the neighbouring tetragonal phase. 
After the precipitates are completely oxidized, the stress field dis- 
appears and there is a transformation of the tetragonal phase to a 
monoclinic form, leading to the kinetic transition. This stress relax- 
ation is shown by a decrease of the tensile stresses in the metal 
underlying the oxide on undergoing the kinetic transition. (author). 
19 ref., 14 figs., 4 tabs. 


36317 (CEA-CONF—11402) Local approach on mixed-mode 
ductile fracture of an aged stainless steel 316L. Jeon, K.L. 
(CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. de Technologie des Materiaux); Marini, B.; Lallement, J.; 
Francois, D. CEA Centre d’Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie des Materiaux. 1993. 7p. (CONF- 
930803—: 12. biennial conference for the International Association 
for Structural Mechanics in Reactor Technology (SMIRT 12), 
Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602020. Source: OSTI; NTIS (US Sales Only); INIS. 

In the frame of the structural integrity of the fast breeder reactor 
vessel, the local approach of fracture is applied to the ductile crack 
initiation under mixed-mode I+Il loading for a 316L type stainless 
steel thermally aged for 1000 hours at 700 deg C. Experimental 
and numerical tests are performed on axisymmetric notched speci- 
mens, compact tension specimens and disymmetric four-point bend 
specimens. From elastoplastic finite element analyses, the damage 
variables are evaluated with various models: the Beremin model, 
the McClintock model, the Guennouni-Francois model and the 
Lemaitre model. The critical values of damage variable obtained on 
simple tensile specimens and axisymmetric notched specimens are 
used for the prediction of crack initiation under mixed-mode load- 
ing. The damage variable at crack initiation seems to be rather 
dependent on the fracture mode related to the stress triaxiality and 
the brittle fracture of banded ferrite of the aged material. The re- 
sults are compared with those of the J values at crack initiation. 
(author). 9 ref., 2 figs. 


36318 


(CEA-CONF—11403) Damage of ductile plastic mate- 
tials in nuclear development of an industrial numerical tool. 
Sirub, C.; Felix, S. CEA Centre d'Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Mecanique et de Technologie. 1993. 5p. 
(CONF-930803-: 12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor Technology (SMIRT 


12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602021. Source: OSTI; NTIS (US Sales Only); INIS. 

To study how harmful a defect (crack...) in a structure can be , 
an analysis based on the concept of local approach is well suited. 
A rheological model has been implemented in the CASTEM 2000 
finite element code, for elastoplastic materials with isotropic hard- 
ening and damage characteristics. This simulation allows a good 
description of a ductile rupture test on a notched sample. (A.B.). 3 
refs,. 8 figs. 


36319 (CEA-R-5631) Modifications of the hydriding kinet- 
ics of a metallic surface, using ion implantation. Crusset, D. 
CEA Centre d’Etudes de Valduc, 21 - Is-sur-Tille (France). Oct 
1992. 198p. (In French). Order Number DE94602030. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Uranium reacts with hydrogen to form an hydride: this reaction 
leads to the total destruction of the material. To modify the reactiv- 
ity of an uranium surface towards hydrogen, ion implantation was 
selected, among surface treatments techniques. Four elements 
(carbon, nitrogen, oxygen, sulfur) were implanted to different doses. 
The results show a modification of the hydriding mechanism and a 
significant increase in the reaction induction times, notably at high 
implantation doses. Several techniques (SIMS, X-rays phases anal- 
ysis and residual stresses determination) were used to characterize 
the samples and understand the different mechanisms involved. 


36320 (CONF-9305224—) JOWOG 22B beryllium meeting 
presentations. Hanafee, J.E (comp.). Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1993. 308p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. From JOWOG 22B beryllium meeting; Golden, CO 
(United States); 4-6 May 1993. Order Number DE93040492. 
Source: OSTI; NTIS (US Sales Only); GPO Dep. 

A broad range of topics were discussed at the JOWOG meeting 
held May 1993 at the Rocky Flats Plant. Attendees came from US 
DOE laboratories and from the United Kingdom. Presented topics 
include: the status of commercial beryllium, beryllium technology in 
the former USSR, chronic beryllium disease and beryllium aerosol 
research, beryllium monitoring, microstructure of beryllium alloys, 
joining and mechanical properties of beryllium and aluminium al- 
loys, beryllium powders, plasma spraying of beryllium, elevated 
temperature tensile properties of beryllium, DOE use and future 
beryllium supply and technology. 


36321 (CONF-9307118-2) Microscopic evaluation of low- 
temperature embrittlement in Type 308 stainless steel welds. 
Vitek, J.M.; David, S.A.; Alexander, D.J. Oak Ridge National Lab., 
TN (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
International Metallographic Society meeting; Charleston, SC 
(United States); 18-21 Jul 1993. Order Number DE93040266. 
Source: OSTI; NTIS; GPO Dep. 

Effect of aging of type 308 stainless steel weld metal from 400 to 
550C on microstructure was examined. Microstructural develop- 
ment was correlated with earlier results on mechanical properties 
that showed the ferrite-containing welds were prone to severe em- 
brittlement when aged in this temperature range. The embrittlement 
was manifested by an increase in the ductile-brittle transition tem- 
perature and a drop in the upper-shelf energy. It was found that 
although the embrittlement over this aging temperature range was 
comparable, the microstructural changes that were responsible for 
the embrittlement were different at different temperatures. Embrit- 
tlement was caused by a combination of spinodal decomposition of 
ferrite, precipitation of Mz3C¢_ carbide at the ferrite/austenite inter- 
face, and G-phase precipitation within the ferrite. Sigma phase 
formation at 550C may also be a contributing factor to the embrit- 
tlement. 


36322 (CONF-930997—4) Fundamentals of mechanical be- 
havior in structural intermetallics: A synthesis of atomistic 
and continuum modeling. Yoo, M.H.; Fu, C.L. Oak Ridge 
National Lab., TN (United States). [1993]. 10p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From International symposium on structural in- 
termetallics; Champion, PA (United States); 26-30 Sep 1993. Order 
Number DE93019166. Source: OSTI; NTIS; GPO Dep. 

After a brief account of the recent advances in computational re- 
search on mechanical behavior of structural intermetallics, currently 
unresolved problems and critical issues are addressed and the 
knowledge base for potential answers to these problems is dis- 
cussed. As large-scale problems (e.g., dislocation core structures, 
grain boundaries, and crack tips) are treated by atomistic simula- 
tions, future development of relevant interatomic potentials should 
be made consistent with the results of first-principles calculations. 
The bulk and defect properties calculated for intermetallic com- 
pounds, both known and as yet untested, can furnish insights to 
alloy designers in search of new high-temperature structural inter- 
metallics. 


36323 (CONF-931103-1) Effects of processing history on 
the creep strength of Nb-1Zr. Horak, J.A.; Egner, L.K. Oak Ridge 
National Lab., TN (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC05- 
840R21400. From Joint MMIJ/TMS international conference on 
processing materials for properties; Honolulu, HI (United States); 7- 
10 Nov 1993. Order Number DE93015905. Source: OSTI; NTIS; 
GPO Dep. 

Power systems that are used to provide electrical power in 
space are designed to optimize conversion of thermal energy to 
electrical energy and to minimize the mass and volume that must 
be launched. Only refractory metals and their alloys have sufficient 
long-term strength for several years of uninterrupted operation at 
the temperatures required (e.g., >1200 K). The high power densi- 
ties and temperatures at which these reactors must operate require 
the use of liquid-metal coolants. The alloy Nb-1 wt % (Nb-1Zr), 
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which exhibits excellent corrosion resistance to alkali liquid-metals 
at high temperatures, is being considered for the fuel cladding, 
reactor structural, and heat transport systems for current space ex- 
ploration missions. Useful lifetimes of these power systems are 
limited by creep deformation in the reactor core. Nb-1Zr sheet pro- 
cured to American Society for Testing and Materials (ASTM) 
specifications for rector grade and commercial grade has been pro- 
cessed by several different cold work and annealing treatments to 
attempt to produce the grain structure (size, shape, and distribution 
of sizes) that provides the maximum creep strength of this alloy at 
temperatures from 1250 to 1450 K. The effects of grain size, differ- 
ences in oxygen concentrations, tungsten concentrations, and 
electron beam and gas tungsten arc weldments on creep strength 
were studied. Grain size has a large effect on creep strength at 
1450 K but much less of an effect at 1350 K. Differences in oxy- 
gen or tungsten concentrations did not affect creep strength, and 
the creep strengths of weldments were equal to, or greater than, 
those for base metal. 


36324 (DOE/ER/54186-T1) Incoloy 908 database report: 
On process — structure — property relationship. Toma, L.S.; 
Hwang, |.S.; Steeves, M.M. Massachusetts Inst. of Tech., Cam- 
bridge, MA (United States). Plasma Fusion Center. May 1993. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FC02-93ER54186. (PFC/RR-93-2). Order Number 
DE93017616. Source: OSTI; NTIS; GPO Dep. 

Incoloy 908 is a nickel-iron base superalloy with a coefficient of 
expansion (COE) and mechanical properties that have been opti- 
mized for use in NbzSn superconducting magnets. It has been 
proposed for use as a conduit material for the International Ther- 
monuclear Experimental Reactor (ITER) magnets. The relationship 
between manufacturing processes, microstructures and mechanical 
properties of Incoloy 908 are characterized in support of the 
magnet fabrication and quality control. This report presents micro- 
hardness, microstructure, and yield and ultimate tensile strengths 
as functions of thermomechanical process variables including heat 
treatment, annealing and cold work for laboratory prepared Incoloy 
908 specimens. Empirical correlations have been developed for the 
microhardness at room temperature and tensile strength at room 
temperature and at 4K. These results may be used for manufactur- 
ing quality control or for design. 


36325 (EUR-14220) X-points in the spectral emissivity of 
solid and liquid refractory transition metals measured by mul- 
tichannel pyrometry. Discussion of the experimental method 
and physical interpretation. Ronchi, C. (Commission of the Euro- 
pean Communities, Karlsruhe (Germany). European Inst. for 
Transuranium Elements); Hiernaut, J.P.; Hyland, G.J. Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
49p. Source: OSTI; NTIS (US Sales Only); INIS 

Spectral emissivities of refractory transition metals (Hf, Mo, Nb, 
Re, V, W, Zr) were measured from 2500 K to above the melting 
point Tm. Experimental method is based on multiwavelength pyro- 
metric measurements, where the determination of the spectral 
emissivity is implicitly related to evaluation of temperature through 
radiation emission law and an assumed relationship between spec- 
tral emissivity « and wavelength 4. Heating was produced with a 
pulsed laser in times of the order of 100 ms. A specially con- 
structed pyrometer was used which enabled measurements at six 
different wavelengths to be carried out at time intervals of the order 
of 0.1 ms. A model for the evaluation of temperature and spectral 
emissivities has been developed and its limitations due to statistical 
and systematic errors are discussed. Our experiments confirm the 
existence of a unique wavelength, A-x for each metal to which 
different «,-isotherms converge for A<A,x and from which they di- 
verge for A>, and at which ¢, is independent of T, and thus 
equal, in particular, to its value at Tm, indicate that A, is preserved 
through T,, and reveal that at T, these metals are effectively 
‘grey’. Detailed theoretical investigations reveal that the occurrence 
of the Ax points is intimately connected with the particular T and A 
dependences of the interband contribution to the imaginary part of 
the complex dielectric function entailed by specific features of the 
electronic band-structure of the Transition metals concerned. Fi- 
nally, in connection with the ’grey’ phenomenon at Tm, it should be 
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stressed that this is not found in the case of the Noble metals, al- 
though, like Transition metals, they exhibit A, points, despite their 
quite different band-structures. (author). 56 refs., 8 figs., 5 tabs. 


36326 (FRCEA-TH-380) Germination study of refractory 
metals elaborated in the 'Grenoble’ free fall tube. Cortella, L. 
CEA Centre d'Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees; Institut National Polytechnique, 38 - 
Grenoble (France). Jan 1993. 116p. (In French). Order Number 
DE94602017. Source: OSTI; NTIS (US Sales Only); INIS. 

Nucleation studies without contact on refractory metals (Zr, Ir, 
Nb, Mo, Ta, Re, W) are done in a free 50 meters fall tube under ul- 
tra high vacuum. Undercooling, obtained by radiative cooling, is 
followed by an out of equilibrium solidification characterized by a 
rapid phenomena of recalescence. The hanging drop method gives 
an extremely precise initial state for the samples. Nucleation tem- 
perature determination leads to a resolution inferior to 5 K. This 
temperature is measured by a monochromatic pyrometry taking ad- 
vantage of recalescence peak height. Undercooling are important 
(up to 900 K for rhenium). Excepted for zirconium, relative under- 
cooling differences from tungsten (15%) to rhenium (26%) are 
interpreted with the classical theory of homogenous nucleation, us- 
ing fusion entropy and solid-liquid interface energies correlated to 
liquid-vapor surface tension. Statistical analysis of the results gives 
an homogenous nucleation for Re and Nb, and probably for W, Ir 
and Ta (part of the Ta and Zr drops escape to this process). Dou- 
ble recalescences observed on some Ta and Re samples are 
interpreted as an heterogenous nucleation of their metastable 
phase (respectively A15 and fcc), followed by nucleation of their 
stable phase from the remaining undercooled liquid. (A.B.). 172 
refs. figs., tabs. 


36327 (INIS-AR-028) Construction, assembling and opera- 
tion of an equipment for sodium purity. Becquart, E.T.; Botbol, 
J.; Echenique, P.N.; Fruchtenicht, F.W.; Gil, D.A.; Perillo, P.; 
Vardich, R.N.; Vigo, D.E. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). Dept. de Desarrollo de Procesos. 1993. 
7p. (In Spanish). (CONF-9211253—: 20. annual meeting of the 
Argentine Association of Nuclear Technology, Buenos Aires (Ar- 
gentina), 23-26 Nov 1992). Order Number DE94603384. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

The purpose of this work is the production of high purity metallic 
sodium for bench-scale, research studies. A stainless steel equip- 
ment was built and assembled, including high vacuum, heating and 
cooling systems. It was satisfactorily operated in two successive 
steps, filtration and vacuum distillation, with a good yield. (Author). 
5 refs., 5 figs. 


36328 (INIS-AR-030) The role of free radicals scavengers 
in the reductive dissolution of iron (Ill) oxides. Ali, S.P.; Blesa, 
M.A.; Morando, P.J.; Regazzoni, A.E. Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Dept. de Quimica de 
Reactores. 1993. 2p. (In Spanish). (CONF-9304214—: 8. Argentine 
congress on physico-chemistry, Mar del Plata (Argentina), 19-22 
Apr 1993). Order Number DE94602979. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. IRON OXIDES/dissolution; IRON OXIDES/ 
scavenging; ANIONS; CYANIDES; IODIDES; DISSOLUTION; 
SCAVENGING; RADICALS; SYNERGISM 


36329 (INIS-AR-034) Characteristics of hydrothermal oxide 
films grown on alloy 800. Olmedo, A.M.; Villegas, M.; Bordoni, 
R.A.A. Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica de Reactores. 1993. 2p. (In Spanish). 
(CONF-9304214—: 8. Argentine congress on physico-chemistry, 
Mar del Plata (Argentina), 19-22 Apr 1993). Order Number 
DE94602980. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. OXIDES/aqueous solutions; OXIDES/films; 
STAINLESS STEELS/aqueous solutions; STAINLESS STEELS/ 
films; INCOLOY 800/oxidation; CARBON STEELS; CORROSION; 
CRYSTAL STRUCTURE; LAYERS; OXIDES; FILMS; TEMPERA- 
TURE RANGE 0400-1000 K; OXIDATION 





36330 (INIS-AR-039) Hydrothermal growth and characteri- 
zation of oxides in zirconium alloys. Villegas, M.; Olmedo, A.M.; 
Bordoni, R.A.A.; Blesa, M.A.; Rigotti, G.; Maroto, A.J.G. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Quimica de Reactores. 1993. 2p. (In English, Spanish). (CONF- 
9304214—: 8. Argentine congress on physico-chemistry, Mar del 
Plata (Argentina), 19-22 Apr 1993). Order Number DE94602981. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. ZIRCONIUM ALLOYS/corrosion; ZIRCO- 
NIUM OXIDES/crystal growth; ZIRCONIUM OXIDES/fuel elements; 
ZIRCONIUM OXIDES/microstructure; ALLOY-ZR98SN-4; CORRO- 
SION PROTECTION; MORPHOLOGY; PRIMARY COOLANT 
CIRCUITS; REACTOR CORES; WATER COOLED REACTORS; 
ZIRCONIUM; CORROSION; MICROSTRUCTURE 


36331 (INIS-AR-042) Effect of different ions on the anodic 
behaviour of alloy 800 in chloride solutions at high tempera- 
ture. Lafont, C.J.; Alvarez, M.G. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Materiales. 1993. 3p. 
(In English, Spanish). (CONF-9304174—: SAM ’93: 17. Metallurgi- 
cal sessions of the Argentine Metals Association; 2. Argentine 
meeting on ceramics and refractories, San Carlos de Bariloche (Ar- 
gentina), 13-16 Apr 1993). Order Number DE94602982. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. ALLOY-FE46NI33CR21/aqueous solutions; 
ALLOY-FE46NI33CR21/pitting corrosion; PITTING CORROSION/ 
alloy-fe46ni33cr21; PITTING CORROSION/corrosion _ inhibitors; 
ACID CARBONATES; ALLOY-FE46NI33CR21; AUSTENITIC 
STEELS; CHLORIDES; PASSIVITY; PHOSPHATES; STEAM GEN- 
ERATORS 


36332 (INIS-mf-13634) Effect of sensitization on the me- 


chanical properties of type 304 L stainless steel. Vargas 
Mendoza, L.F. Universidad Autonoma Metropolitana, Mexico City 


(Mexico). Unidad Azcapotzalico. 1990. 211p. (In Spanish). Order 
Number DE94602031. Source: OSTI; NTIS (US Sales Only); INIS. 

The sensitization is a corrosion cause that it has studied broadly 
in the austenitic steels; however its relations don’t knowed very 
well, into the sensitization and the steel’s mechanical properties. 
Wherefore, the objectives of this work was to study the mechanical 
properties, in tension of austenitic steel with different levels of sen- 
sitization. The material utilized was a 304 L steel of standard 
composition AISI. The samples were sensitized at 450, 650 and 
850 Centigrade degree, by short expositions, following by a temper 
in water. After this treatment, the tension test tubes were carried to 
rupture at low deformation velocity. The sensitization was evalu- 
ated by the method of Akashi EPR cyclic polarization. The 
sensitization distribution was analyzed by optical metallography in 
color and the fracture surface were studied by sweeping electronic 
microscopy. The distribution and length of the carbides were the 
factor that control the mechanic behavior of materials. At 450 
Centigrade, the border of the grain its founded free of carbides, 
also for the longest times of exposition, but the particles are 
presented as fine precipitates in the grain interior, with this is in- 
creased the mechanical properties by the internal interactions of 
hardness or oldness types. At 650 Centigrade the frontiers show a 
dense distribution of fine carbides. These precipitates are interact- 
ing with the borders grain, increasing lightly the mechanical 
properties of steel. At 850 Centigrade, were formed discontinued 
carbides that not affect the mechanical behavior, but whether the 
fracture; the resistance is reduced and the ductility is increased al- 
though to impose the thermic effect of treatment. (Author). 


36333 (INIS-mf-13696, pp. 1) Ultrasonics as research tool 
in powder metallurgy. Yeheskel, O. (Israel Atomic Energy Com- 
mission, Beersheba (Israel). Nuclear Research Center-Negev); 
Klimker, H.; Gefen, Y.; Ganor, M. Feb 1993. 230p. (CONF- 
9302143-: 6. Israel materials engineering conference (IMEC), 
Dead Sea (Israel), 24 Feb 1993). In Sixth Israel materials engi- 
neering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ULTRASONIC TESTING/powder metal- 
lurgy; HOT PRESSING 
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36334 (INIS-mf—13696, pp. 1) Effects of impurities on the 
tensile elongation of beryllium. Yeheskel, O. (Israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev). Feb 1993. 230p. (CONF-9302143—-: 6. Israel materials 
engineering conference (IMEC), Dead Sea (Israel), 24 Feb 1993). 
In Sixth Israel materials engineering conference IMEC VI: Program 
and abstract. Order Number DE94602014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. BERYLLIUMAétensile properties; BERYL- 
LIUM; ELONGATION; IMPURITIES 


36335 (INIS-mf-13696, pp. 1) Simulation of hydrogen iso- 
topes diffusion through metal lattice contains a continuous 
energy trap. Abramov, E. (israel Atomic Energy Commission, 
Beersheba (Israel). Nuclear Research Center-Negev); Yakobovitch, 
N.; Eliezer, D. Feb 1993. 230p. (CONF-9302143—: 6. Israel materi- 
als engineering conference (IMEC), Dead Sea (Israel), 24 Feb 
1993). In Sixth Israel materials engineering conference IMEC VI: 
Program and abstract. Order Number DE94602014. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. HYDROGEN ISOTOPES/diffusion; COM- 
PUTER CODES; COMPUTERIZED SIMULATION; CRYSTAL 
LATTICES; DIFFUSION; METALS; TRAPPING 


36336 (INIS-mf-13696, pp. 2) Microstructure, phase 
transformations and mechanical properties of ordered or- 
thorhombic Ti.NbAl-based alloys. Rowe, R.G. (General Electric 
Co., Schenectady, NY (United States). Corporate Research and 
Development Center). Feb 1993. 230p. (CONF-9302143-: 6. Israel 
materials engineering conference (IMEC), Dead Sea (israel), 24 
Feb 1993). In Sixth Israel materials engineering conference IMEC 
Vi: Program and abstract. Order Number DE94602014. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM BASE ALLOYS/crystal-phase 
transformations; ALUMINIUM ALLOYS; MECHANICAL PROP- 
ERTIES; NIOBIUM ALLOYS; ORTHORHOMBIC LATTICES; 
TITANIUM ALLOYS 


36337 (INIS-mf-13696, pp. 3) Atomistic simulation of 
hydrogen-induced fracture of iron-based superalloy. Moody, 
N.R. (Sandia National Labs., Livermore, CA (United States)); 
Foiles, S.M.; Angelo, J.E.; Baskes, M.I. Feb 1993. 230p. (CONF- 
9302143-: 6. Israel materials engineering conference (IMEC), 
Dead Sea (|srael), 24 Feb 1993). In Sixth Israel materials engi- 
neering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. AUSTENITIC STEELS/crack propagation 


36338 (INIS-mf-13696, pp. 4) A new mathematical ap- 
proach based on the circular diaphragm to explain the blister 
effect on implanted metals. Moreno, D. (Israel Atomic Energy 
Commission, Beersheba (Israel). Nuclear Research Center-Negev); 
Abramov, E.; Eliezer, D. Feb 1993. 230p. (CONF-9302143-: 6. Is- 
rael materials engineering conference (IMEC), Dead Sea (Israel), 
24 Feb 1993). In Sixth Israel materials engineering conference 
IMEC VI: Program and abstract. Order Number DE94602014. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. BLISTERS/mathematical models; MET- 
ALS/ion implantation; BLISTERS; METALS 


36339 (INIS-mf-13696, pp. 4) Recrystalization of tungsten 
base heavy metal alloys. Weinberger, Chaim (TAAS-Iisrael indus- 
tries (Israel)). Feb 1993. 230p. (CONF-9302143-: 6. Israel 
materials engineering conference (IMEC), Dead Sea (Israel), 24 
Feb 1993). In Sixth Israel materials engineering conference IMEC 
Vi: Program and abstract. Order Number DE94602014. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. TUNGSTEN BASE ALLOYS/ 
recrystallization; COMPOSITE MATERIALS; CRYSTAL STRUC- 
TURE; GRAIN REFINEMENT; RECRYSTALLIZATION 


36340 (INIS-mf-13696, pp. 4) Microstructure of Al-U alioys 
solidified at cooling rates between 0.03-0.5 k/sec. Munitz, A. 
(Israel Atomic Energy Commission, Beersheba (israel). Nuclear 
Research Center-Negev); Zenou, V.Y.; Cotler, C.; Zahavi, A.; 
Barkai, A. Feb 1993. 230p. (CONF-9302143—: 6. Israel materials 
engineering conference (IMEC), Dead Sea (Israel), 24 Feb 1993). 
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In Sixth Israel materials engineering conference IMEC VI: Program 
and abstract. Order Number DE94602014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. ALUMINIUM ALLOYS/microstructure; 
URANIUM ALLOYS/microstructure; MICROSTRUCTURE 


36341 (INIS-mf-13696, pp. 4) Reconstruction of surface 
and environmental sensitive mechanical behavior of metals. 
Glickman, E.E. (Hebrew Univ., Jerusalem (Israel)). Feb 1993. 
230p. (CONF-9302143-: 6. Israel materials engineering confer- 
ence (IMEC), Dead Sea (Israel), 24 Feb 1993). In Sixth Israel 
materials engineering conference IMEC VI: Program and abstract. 
Order Number DE94602014. Source: OSTI; NTIS (US Sales Only). 
Short communication. METALS/surface properties; METALS 


36342 (INIS-mf-13696, pp. 18) Insitu quality monitoring 
technique for a Hot isostatic Pressing process. Tevet, O. (Ben- 
Gurion Univ. of the Negev, Beersheba (Israel)); Yeheskel, O.; 
Atzmony, U.; Dariel, M.P. Feb 1993. 230p. (CONF-9302143—: 6. 
israel materials engineering conference (IMEC), Dead Sea (Israel), 
24 Feb 1993). In Sixth Israel materials engineering conference 
IMEC VI: Program and abstract. Order Number DE94602014. 
Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. HOT PRESSING/quality control 


36343 (INIS-mf-13696, pp. 22) Tensile properties of neu- 
tron irradiated co worked aluminium 6063 alloy. Munitz, A. 
(Israel Atomic Energy Commission, Beersheba (Israel). Nuclear 
Research Center-Negev); Simca, F.; Stechman, A.; Cotler, C.; Da- 
han, S.; Talyanker, M. Feb 1993. 230p. (CONF-9302143-: 6. Israel 
materials engineering conference (IMEC), Dead Sea (Israel), 24 
Feb 1993). In Sixth Israel materials engineering conference IMEC 
Vi: Program and abstract. Order Number DE94602014. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM ALLOYS/tensile properties; 
NEUTRONS; PHYSICAL RADIATION EFFECTS 


36344 (INIS-mf—13696, pp. 24) Growth of metastable eutec- 
tic in Al-U alloys solidified in a copper mold. Munitz, A. (israel 
Atomic Energy Commission, Beersheba (Israel). Nuclear Research 
Center-Negev); Cotler, A.; Nechama, E.; Talyanker, M. Feb 1993. 
230p. (CONF-9302143-: 6. Israel materials engineering conference 
(IMEC), Dead Sea (israel), 24 Feb 1993). In Sixth Israel materials 
engineering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ALUMINIUM ALLOYS/eutectics; URA- 
NIUM ALLOYS/eutectics; EUTECTICS 


36345 


(INIS-mf—13696, pp. 31) High temperature priclase 
insulation. Yaniv, |. (IMI Institute for research and development 
(Israel)); Cytermann, R.; Litovsky, T. Feb 1993. 230p. (CONF- 


9302143-: 6. Israel materials engineering conference (IMEC), 
Dead Sea (israel), 24 Feb 1993). In Sixth Israel materials engi- 
neering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMAL INSULATION/temperature 
range 1000-4000 k; MAGNESIUM OXIDES; POROUS MATERI- 
ALS; THERMAL SHIELDS 


36346 (INIS-mf—13696, pp. 32) Stress cracking as a result 
of hydride formation in U-0.1% Cr. Zalkind, S. (israel Atomic 
Energy Commission, Beersheba (Israel). Nuclear Research Center- 
Negev); Ashcenazy, R.; Harush, S.; Venkert, A.; Moreno, D.; 
Halperin, D.; Abramov, E. Feb 1993. 230p. (CONF-9302143-: 6. 
Israel materials engineering conference (IMEC), Dead Sea (Israel), 
24 Feb 1993). In Sixth Israel materials engineering conference 
IMEC VI: Program and abstract. Order Number DE94602014. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. URANIUM BASE ALLOYS/stress corro- 
sion; CHROMIUM ADDITIONS; CRACK PROPAGATION 


36347 (INIS-mf—13696, pp. 33) Quantitative non-destructive 
layer-by-layer analysis of the surface sub-region of solids by 
Electron Probe Microanalysis. Brener, A. (Technion-israel Inst. of 
Tech., Haifa (Israel). Dept. of Materials Engineering). Feb 1993. 
230p. (CONF-9302143-: 6. Israel materials engineering conference 
(IMEC), Dead Sea (Israel), 24 Feb 1993). In Sixth Israel materials 
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engineering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTRON MICROPROBE ANALYSIS/x- 
ray emission analysis; PERFORMANCE; THIN FILMS 


36348 (INIS-mf-13696, pp. 35) Preadhesion laser surface 
pretreatment of composite polymer, polymers and metals ad- 
herent. Rotel, M. (Israel Institute of Metals, Technion City, Haifa 
(Israel)); Zahavi, J.; Buchman, A.; Doduik, H. Feb 1993. 230p. 
(CONF-9302143-: 6. Israel materials engineering conference 
(IMEC), Dead Sea (Israel), 24 Feb 1993). In Sixth Israel materials 
engineering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ADHESIVES/surface treatments; ADHE- 
SIVES; EXCIMER LASERS; SURFACE CLEANING; SURFACE 
COATING 


36349 (INIS-mf—13696, pp. 39) The influence of electron ir- 
radiation on adhesion of metal films. Stolyarova, Sara (ELTAM 
Technology, Haifa (Israel)). Feb 1993. 230p. (CONF-9302143-: 6. 
Israel materials engineering conference (IMEC), Dead Sea (Israel), 
24 Feb 1993). In Sixth Israel materials engineering conference 
IMEC VI: Program and abstract. Order Number DE94602014. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SURFACE TREATMENTS ‘irradiation; 
FILMS/adhesion; FILMS/radiation effects; METALS/adhesion; MET- 
ALS/radiation effects; ELECTRON BEAMS; IRRADIATION; FILMS; 
ADHESION; METALS 


36350 (INIS-mf-13703) New welding and finishing proce- 
dures. Skoda, Plzen (Czech Republic). Ustredni Vyzkumny a 
Zkusebni Ustav; Pizen Univ. (Czech Republic). 1992. 200p. (in 
Czech). (CONF-9210401—: New welding and finishing procedures, 
Pizen (Czech Republic), 21-22 Oct 1992). Order Number 
DE94602022. Source: OSTI; NTIS (US Sales Only); INIS. 

The proceedings contain texts of the 31 contributions presented 
at the conference. One of them, dealing with the reheat crackability 
in the heat affected zone of steels for WWER-440 and WWER- 
1000 reactor vessels, has been inputted in INIS. The behavior of 
the steels was determined by the simulation technique. (M.D.). 4 
figs., 5 tabs., 5 refs. 


36351 (INIS-mf-13703, pp. 170-178) Susceptibility of reac- 
tor steels to reheat cracking in the heat affected zone as 
determined by the simulation method. Becka, J. (Skoda, Pizen 
(Czech Republic)); Volfova, P.; Stoljarov, V.; Titovova, T. Skoda, 
Pizen (Czech Republic). Ustredni Vyzkumny a Zkusebni Ustav; 
Pizen Univ. (Czech Republic). 1992. (In Czech). (CONF-9210401-: 
New welding and finishing procedures, Plzen (Czech Republic), 21- 
22 Oct 1992). In New welding and finishing procedures. 200p. 
Order Number DE94602022. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The behavior was investigated of low-alloy steels used for the 
WWER-440 and WWER-1000 reactor vessels. The steels included 
the 15Kh2MFAA Cr-Mo-V steel and the 15Kh2NMFAA Cr-Ni-Mo-V 
steel. The phenomena occurring during welding and heat treatment 
were studied using the SMITWELD simulator. The resistance of the 
steels to high-temperature reheat cracking in the heat affected 
zone was examined by isothermal pressure testing. Appreciable 
transformation strengthening and embrittlement of the coarse-grain 
part of the heat affected zone was observed. The degradation phe- 
nomena are intensified by increasing the thermal power of the 
overlaying process. The 15Kh2NMFAA steel is more resistant to 
high-temperature reheat cracking in the heat affected zone. One- 
layer submerged arc overlaying with a strip electrode can be 
applied to manufacture metal-clad pressure vessels from the steel 
without the hazard of cracking in the heat affected zone. (M.D.). 4 
figs., 5 tabs., 5 refs. 


36352 (INIS-mf-13710, pp. 35) Metallurgical applications of 
MHD. Fautrelle, Yves (Madylam - INPG, Saint Martin d'Heres 
(France)). Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 





Short communication. METALLURGY/magnetohydrodynamics; 
METALLURGY; MAGNETOHYDRODYNAMICS; USES 


36353 (INIS-mf-13710, pp. 40) Compatibility of structural 
steels with liquid lead. Flament, T. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. STAINLESS STEELS/embrittlement; 
LEAD; LIQUID METALS; EMBRITTLEMENT 


36354 (INIS-mf-13710, pp. 45-46) The effect of MHD tech- 
niques upon hydrodynamics heat and mass transfer in the 
process of volume monocrystal production. Gelfgat, Y.M. (AN 
Latvijskoj SSR, Riga (Latvia)); Gorbunov, L.A. Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). in 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CRYSTAL GROWTH/ 
magnetohydrodynamics; ALLOYS; MAGNETOHYDRODYNAMICS; 
MONOCRYSTALS; SEMICONDUCTOR MATERIALS 


36355 (INIS-mf—13710, pp. 65) Anisotropic effect of magne- 
tohydrodynamics on metal solidification. Kishida, Y. (Nippon 
Steel Corp., Tokyo (Japan)); Takeda, K.; Miyoshino, |.; Takeuchi, E. 
Mar 1990. 168p. (CONF-9002222-—: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb 
- 2 mar 1990). In The sixth international Beer Sheva seminar on 
MHD flows and _ turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PHYSICAL METALLURGY/magnetic fields; 


ALLOYS; CONVECTION; CRYSTAL STRUCTURE; SOLIDIFICA- 
TION 


36356 (IS-M-750) Economics of neodymium alloy produc- 
tion. McClure, R.J. (McClure (R.J.), ON (Canada)); Schmidt, F.A. 
Ames Lab., IA (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States); Department of Commerce, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-82. Grant 
ITA87-002. (CONF-931103—2: Joint MMIJ/TMS international con- 
ference on processing materials for properties, Honolulu, Hl 
(United States), 7-10 Nov 1993). Order Number DE93040749. 
Source: OSTI; NTIS; GPO Dep. 

Process economics of neodymium alloy (Nd-16%Fe) production 
are becoming increasingly important to the high-performance iron 
neodymium boron magnet industry. This paper examines 
economics of oxide conversion to fluoride, followed by thermite re- 
duction process: 2/1 Nd2O3 + HF NdF3 + 2/ H2O, and NdF3 + 
ol? Ca — 2/ CaFo + Nd. In the calcium reduction reaction, iron 
fluoride is co-reduced to obtain a 16%Fe alloy. Resulting regulus is 
suitable for making magnet alloy powder or it can be vacuum in- 
duction melted to provide a low calcium content ingot. 


36357 (JAERI-M—93-105) Creep rupture properties of a 
nickel-base heat-resistant alloy Hastelloy XR under varying 
temperature/stress condition. Tsuji, Hirokazu (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nakajima, Hajime; Tanabe, Tatsuhiko; Nakasone, 
Yuji. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1993. 29p. (in Japanese). Order Number DE94701175. Source: 
OSTI; NTIS; INIS. 

A series of constant temperature and load creep rupture tests 
and varying temperature and/or load creep rupture tests was car- 
ried out on a nickel-base heat-resistant alloy Hastelloy XR, which 
was developed for applications in the High-Temperature Engineer- 
ing Test Reactor, at 850 to 1000degC in the simulated HTGR 
helium gas. This report describes the applicability of the conven- 
tional creep damage rules, i.e., the life fraction, the strain fraction 
and their mixed rules, to the alloy. The applicability was examined 
using the data under varying both temperature and load conditions 
as well as those, which were obtained in the previous work, under 
constant temperature and varying load conditions. The life fraction 
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rule showed the best applicability of these three criteria. The good 
applicability of the rule was considered to show that the change of 
the chemical composition and/or the microstructure during expo- 
sure to the high-temperature simulated HTGR helium environment 
was not appreciable to affect the creep strength of Hastelloy XR. 
Though the life fraction rule under varying both temperature and 
load conditions is slightly less applicable than that under constant 
temperature and varying load conditions, it has been concluded 
that the rule is applicable in engineering design of high- 
temperature components made of Hastelloy XR. (author). 


36358 (KAPL-4761) Fatigue crack growth rate studies of 
medium sulfur low alloy steels tested in high temperature wa- 
ter. Auten, T.A. (Knolls Atomic Power Lab., Schenectady, NY 
(United States)); Hayden, S.Z.; Emanuelson, R.H. Knolls Atomic 
Power Lab., Schenectady, NY (United States). May 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC12-76SN00052. (CONF-930825-—6: 6. international 
symposium on environmental degradation of materials in nuclear 
power systems: water reactors, San Diego, CA (United States), 3- 
5 Aug 1993). Order Number DE93040437. Source: OSTI; NTIS; 
GPO Dep. 

Fatigue crack propagation tests of medium sulfur (0.007 to 0.011 
wt %) ASTM A508-Class 2 forgings were performed in deaerated 
high purity, high temperature water. In general, these forgings did 
not exhibit environmentally assisted cracking (EAC) in tests at 
149C (300F) or at 260C (500F). Lowering the pH did not raise the 
crack growth rates significantly. However, adding a small amount 
of oxygenated water to the feedwater increased the fatigue crack 
growth rates (FCGR) by a factor of about 4. Automated analyses 
of the sulfide inclusions in polished sections of the forgings sup- 
ported a previously proposed relationship for susceptibility to EAC. 


36359 (KEK-PROC-—92-4, pp. 321-333) Dielectric breakdown 


phenomena in vacuum. Saito, Yoshio (National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japan- 


ese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

In this report, vacuum electric discharge is taken up. Oxygen-free 
copper of vacuum treatment, occluded gas and gas emission, elec- 
trode materials and dielectric breakdown voltage are reported. As to 
the dielectric breakdown phenomena on alumina surface, the gen- 
eration of F-centers by electron impact, the characteristics of high 
purity alumina, the method of preventing the breakdown by thin 
film coating and so on are described. One of the points which have 
not been understood well on gap discharge is the relation of elec- 
tric field radiation current to dielectric breakdown voltage. (K.I.). 


36360 (KEK-PROC—92-4, pp. 334-340) Characteristics of 
dielectric breakdown in vacuum of oxygen-free copper of vac- 
uum treatment. Kobayashi, Shinichi (Saitama Univ., Urawa 
(Japan)); Saito, Yoshio; Nagai, Yasuchika; Yamamoto, Yoshinori. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
May 1992. (In Japanese). (CONF-9203224—: 8. meeting on ultra 
high vacuum techniques for accelerators and storage rings, 
Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 8th 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings. 464p. Order Number DE93764168. Source: OST]; 
NTIS; INIS. 

In this report, the characteristics of dielectric breakdown in vac- 
uum of the oxygen-free copper of vacuum treatment with different 
purity are discussed. Generally the surface condition of electrodes 
exerts dominant influence to the dielectric breakdown in vacuum. 
The problems in the experiment, the electrode materials used, the 
experimental setup and method, and the results on the change in 
dielectric breakdown electric field, the standard for oxygen-free 
copper and the dielectric breakdown electric field, the effect of Ar 
ion beam cleaning treatment, the photographs of the electrodes 
and the Fowler-Nordheim plot are reported. (K.I.). 


36361 (KEK-PROC—92-4, pp. 341-346) Clean stainless steel 
for vacuum of next generation: NK clean SUS series. Yamada, 
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Takemi (NKK Corp., Tokyo (Japan)); Ebata, Akira. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (in 
Japanese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

NKK Corp. has developed the ultrahigh purity gas piping for 
semiconductor production and the stainless steel for ultrahigh vac- 
uum. In this report, NK Clean Z that is ultraclean stainless steel, 
NK Clean CR dry pipes and NK Clean swift back that is the stain- 
less steel with surface precipitation of BN are described. The 
reduction of nonmetallic inclusions and gas emission, the attain- 
ment of low magnetic permeability, the reduction of moisture 
adsorption with chrome oxide film and BN for reducing gas adsorp- 
tion are reported. (K.I.). 


36362 (KEK-PROC-92-4, pp. 347-355) Change of surface 
composition in pure aluminum and aluminum alloy by electron 
irradiation. Konno, Osamu (Tohoku Univ., Sendai (Japan)); Ohi, 
Tsutomu. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1992. (In Japanese). (CONF-9203224—: 8. meeting 
on ultra high vacuum techniques for accelerators and storage 
rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 
8th meeting on ultra high vacuum techniques for accelerators and 
storage rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

In the beam transport system of the 300 MeV electron linear ac- 
celerator in Tohoku University, many deflection magnets and slits 
for changing energy resolution and beam intensity are installed. As 
the result, the heat generation due to scattered electrons occurs in 
the ducts after slits and near deflection parts, which causes vac- 
uum leak, cracking in welded parts, corrosion of cooling pipes and 
others. Particularly the problem is serious in the ducts after slits. In 
order to examine the effect when aluminum alloy is used in such 
circumstances, the change of the composition and the vacuum 
characteristics were investigated by electron beam irradiation. !n 
aluminum alloy, the thickness and the composition of oxide film on 
the surface are different according to the working processes. The 
samples were made by dry process and wet process from the 
extruded A6063-T5 and 99.99%Al. The testing method and the re- 
sults of the SEM and SIMS surface analysis before irradiation, the 
SIMS, AES and XPS surface analysis after irradiation, the total 
pressure and partial pressure measurement are reported. (K.I.). 


36363 (KEK-PROC—92-4, pp. 418-428) Clo gas corrosion 
and rate of gas emission of aluminum alloys to which various 
surface treatments were applied. Iguchi, Hiroki (Kokusai Electric 
Co., Ltd., Tokyo (Japan)); Momose, Takashi; Ishimaru, Hajime. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 
1992. (In Japanese). (CONF-9203224—: 8. meeting on ultra high 
vacuum techniques for accelerators and storage rings, Tsukuba 
(Japan), 12-13 Mar 1992). In Proceedings of the 8th meeting on ul- 
tra high vacuum techniques for accelerators and storage rings. 
464p. Order Number DE93764168. Source: OSTI; NTIS; INIS. 

Aluminum alloys have generally low corrosion resistance, there- 
fore in the vacuum system, in which reactive gas is introduced, the 
increase of gas emission due to corrosion and the generation of 
particles become problems. Therefore, as for the chambers made 
of aluminum alloy, to which various surface treatments were ap- 
plied, the rate of gas emission before and after corrosion test was 
measured, and the relation of corrosion to gas emission was inves- 
tigated. The sample chambers were A 6063 extruded pipe of 160 
mm outside diameter with welded ICF203 flanges, and the surface 
treatments were as extruded, mirror finishing, alumina coating, sil- 
ica coating and outgas-free Alumite treatment. The experimental 
results are reported. (K..). 


36364 


(LA-12369-MS) The potential of investment casting 
for the production of near net shape uranium parts. Robertson, 
E. (USAF Academy, Colorado Springs, CO (United States)). Los 
Alamos National Lab., NM (United States). Sep 1993. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


W-7405-ENG-36. Order Number DE93019686. Source: 


OSsTI; 
NTIS (US Sales Only); GPO Dep. 
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This report was written to provide a detailed summary of a litera- 
ture survey on the near net shape casting process of investment 
casting. Investment casting is one of the near net shape casting 
technologies which has the potential to satisfy the requirements of 
the LANL program titled Near Net Shape Casting of Uranium for 
Reduced Environmental, Safety and Health Impact. In this report, 
advantages and disadvantages of this casting process are re- 
viewed and an assessment of the ability to achieve the near net 
shape and waste minimization goals of the LANL program by using 
this technique is made. Based upon actual past experimental re- 
search results and the ability to integrate automation and recycling 
into the process, investment casting appears to be an attractive 
process for achieving the goals of near net shape casting with sub- 
sequent hazardous waste minimization. 


36365 (LA-UR-93-2500) Metastable bcc phase formation in 
the Nb-Cr system. Thoma, D.J. (Los Alamos National Lab., NM 
(United States)); Schwarz, R.B.; Perepezko, J.H.; Plantz, D.H. Los 
Alamos National Lab., NM (United States). [1993]. 14p. Sponsored 
by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Grant ARO-DAAL-03090-G-0183. (CONF-9308140-1: 8. 
international conference on rapidly quenched and metastable mate- 
rials, Sendai (Japan), 22-27 Aug 1993). Order Number 
DE93018376. Source: OSTI; NTIS; GPO Dep. 

Extended metastable bcc solid solutions of Nb-Xat.%Cr (X = 35, 
50, 57, 77, 82, and 94) were synthesized by two-anvil splat- 
quenching. In addition, bee (Nb-67at.%Cr) was prepared by 
mechanically alloying mixtures of niobium and chromium powders. 
The lattice parameters were measured by X-ray diffraction and the 
Young's moduli were measured by low-load microindentation. The 
composition dependence of the lattice parameters and elastic mod- 
uli show a positive deviation with respect to a rule of mixtures. 
During continuous heating at 15C/min., the metastable precursor 
bec phases decomposed at temperatures above 750C to uniformly 
refined microstructures. 


36366 (LA-UR-93-3024) Non-fermi liquid and spin-glass 
behavior of the Sc;_,U,Pd3 system. Gajewski, D.A. (California 
Univ., San Diego, La Jolla, CA (United States). Inst. of Pure and 
Applied Physical Sciences); Allenspach, P.; Seaman, C.L.; Maple, 
M.B. Los Alamos National Lab., NM (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States); National 
Science Foundation, Washington, DC (United States); Keck 
Foundation (United States). DOE Contract W-7405-ENG-36 
;FG03-86ER45230. Grant DMR-91-07698. (CONF-930865-5: Inter- 
national conference on strongly correlated electron systems, La 
Jolla, CA (United States), 16-19 Aug 1993). Order Number 
DE93040134. Source: OSTI; NTIS; GPO Dep. 

Previous electrical resistivity pT, magnetic susceptibility xT, and 
specific heat C(T) measurements on the Y;_,U,Pd3 system have 
revealed Kondo behavior for 0 < x < 0.2 and spin-glass-like be- 
havior for 0.8 < x < 0.5. The Kondo behavior is unusual and 
characterized by non-Fermi liquid behavior at low temperatures T 
< Tx, where T, is the Kondo temperature: pT/p(0) ~ 1 — T/(aTx), 
and C(T)/T ~ 1 — (1/T,)inT with evidence for a finite T = 0 resid- 
ual entropy S(0) = (R/2)1n(2). We report measurements of pT, xT, 
and C(T) on the Sc;_,U,Pd3 system which reveal similar Kondo, 
non-Fermi liquid, and spin-glass behaviors. 


36367 (NSS-R-273) The anaerobic corrosion of carbon 
steel in concrete. Naish, C.C.; Balkwill, P.H.; O’Brien, T.M.; Tay- 
lor, K.J.; Marsh, G.P. AEA Technology, Harwell (United Kingdom). 
Nov 1990. 41p. Sponsored by United Kingdom Nirex Ltd., Harwell 
(United Kingdom); Commission of the European Communities, 
Brussels (Belgium). Contract Fl.1W/0187/UK(H). Order Number 
DE94602032. Source: OSTI; NTIS (US Sales Only); INIS. 

The report describes the work of a two year programme investi- 
gating the anaerobic corrosion of carbon steel embedded in a 
range of candidate repository cements and concretes at laboratory 
temperatures. The factors investigated in the study were the rate of 
the anaerobic corrosion reaction, the effect of hydrogen overpres- 
sure on the reaction rate and the form of the corrosion product. 
Both electrochemical and sample weight loss corrosion rate mea- 
surements were used. The cements and concretes used were 
prepared both with and without small additions of chloride (2% by 





weight of mix water). The results indicate that the corrosion rate is 
low, < 1 um/year, the effect of hydrogen overpressure is not signif- 
icant over the range of pressures investigated, 1-100 atmospheres, 
and that the corrosion product is dependent on the cement used to 
cast the samples. Magnetite was identified in the case of blast fur- 
nace slag replacement cements but for pulverised fuel ash and 
ordinary Portland cements no corrosion product was evident either 
from X-ray diffraction or laser Raman measurements. Further work 
is presently underway to investigate the effects of elevated temper- 
atures and chloride levels on the anaerobic corrosion reaction and 
the rate of hydrogen gas production. (author). 


36368 (ORNL/Sub-90-SF521/01) Investigation of moisture- 
induced embrittlement of iron aluminides. Castagna, A. 
(Rensselaer Polytechnic Inst., Troy, NY (United States). Dept. of 
Materials Engineering); Stoloff, N.S. Oak Ridge National Lab., TN 
(United States); Rensselaer Polytechnic Inst., Troy, NY (United 
States). Dept. of Materials Engineering. 15 Apr 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93040841. Source: OSTI; 
NTIS; GPO Dep. 

The effect in ambient air the tensile and fatigue behavior of an 
Fe3Al, Cr type intermetallic alloy is examined as a function of test 
temperature. Hydrogen due to moisture in the air is found to be a 
major cause of embrittlement. Rates and mechanisms of observed 
embrittlement appear to be temperature dependent. In addition, the 
alloy was found to have no notch sensitivity. 


36369 (PNL-SA-21290) Properties and potential of high- 
temperature niobium beryllides. Bruemmer, S.M. (Pacific 
Northwest Lab., Richland, WA (United States)); Brimhail, J.L.; 
Henager, C.H. Jr.; Hirth, J.P. Pacific Northwest Lab., Richland, WA 
(United States). Dec 1992. 6p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-921101-137: 16. Materials Research Society 
fall meeting, Boston, MA (United States), 30 Nov - 5 dec 1992). 


Order Number DE93019169. Source: OSTI; NTIS; GPO Dep. 
Recent research on the low- and high-temperature properties of 


two beryllium-niobium intermetallic compounds, Be Nb and 
Be)7Nbo, is reviewed and discussed. Strength (bend and compres- 
sion), hardness and fracture toughness has been mapped as a 
function of test temperature up to 1200C. Results for 
hot-isostatically-pressed Be,;2Nb and Be;7Nbz are highlighted illus- 
trating the potential for reasonable strength at both low and high 
temperatures. Limitations for structural use of the beryllides are 
identified and discussed including low-temperature toughness, 
intermediate-temperature embrittlement, high-temperature creep 
strength and composite compatability. 


36370 (RFP—4768) Thermocapillary and arc phenomena in 
Stainless steel welds. Pierce, S.\W. EG and G Rocky Flats, Inc., 
Golden, CO (United States). Rocky Flats Plant. [1993]. 140p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC34-90RF62349. Order Number DE94000518. Source: 
OSTI; NTIS; GPO Dep. 

Goal was to study effect of power level and distribution on 
thermocapiilary-induced weld shape and of arc factors on weld 
shape. Thermocapillarity was apparent in both conduction mode 
EB welds and GTA welds, particularly in the former. A non- 
Gaussian arc distribution is suggested for accounting for the 
differences between the twoss processes. At higher current levels 
(200-300 A), plasma shear force also contributes to weld shape 
development. Evidence suggests that thermocapillary flow reversal 
is not a factor in normal GTA welds; EDB flow reversal occurs only 
at high power density levels where the keyhole mode is present. 


36371 (SAND—93-1911C) Segregation of Si to the surface 
of Fe-29Ni-17Co alloy. Nelson, G.C.; Buttry, R.W. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9211117—11: Minerals, Metals, and Materials 
Society/American Society for Metals (TMS/ASM) materials week 
‘92, Chicago, IL (United States), 2-5 Nov 1992). Order Number 
DE93040053. Source: OSTI; NTIS; GPO Dep. 
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The segregation of Si impurities from the bulk to the surface of a 
low Cr Lot of Kovar™ (Fe-29Ni-17Co) has been investigated in or- 
der to determine the effects on the quality of the braze of Cu to 
these altered surfaces. It is found that oxides of Si are formed on 
the surface during wet hydrogen firing. Kinetics of this segregation 
process have been measured. 


36372 (TKK-V-B78) Heating and melting of metallized 
wustite pellet immersed in liquid slag. Xu, S.; Holappa, L. 
Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Metallurgy. 
1993. 31p. Order Number DE93500419. Source: OSTI; NTIS. 

SULA Research Programme. 

In this study heating and melting of metallized, porous wustite 
pellet with and without immersing in liquid slag were investigated in 
laboratory scale and the influence of conditions such as metalliza- 
tion ratio, pre-heating temperature of the pellet and slag 
temperature were examined. As well, the internal structure of 
pellets immersed in slag was checked by means of optical micro- 
scope. In this work the X-ray image system and digital image 
analysis technique were adopted for monitoring and analysing the 
shape variation of pellet immersed in liquid slag and meanwhile, 
the temperature was measured at the pellet center. As soon as a 
pellet is immersed in liquid slag a solid slag shell will form at the 
surface of the pellet and by image analysis this process was 
clearly figured out both graphically and quantitatively. The life time 
of the solid slag shell in this study was in the range of 3 to 17 sec- 
onds depending on the pre-heating temperature, metallization ratio 
and slag temperature. Optical microscope observations showed 
that the liquid slag penetration in porous pellet takes place right af- 
ter slag shell has melted and within an ignorable time the slag 
penetration ratio (SPR) reached an initial value evenly inside the 
pellet. The experimental results also pointed out that the slag pen- 
etration and dissolution of the wustite component in the pellet into 
the liquid slag play an important role. In this work the time for the 
wustite component in the pellet to melt down in the slag was in the 
range of 19 - 45 seconds depending on the melting conditions. 


36373 (UCID—20622-92-2, pp. 2) Fundamentals of the 
physics and processing of metals. Gourdin, W.H. Lawrence Liv- 
ermore National Lab., CA (United States). Mar 1993. In Chemistry 
and materials science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OSTI; NTIS. 

Progress was made in several areas of research. V-Ga films 
were successfully obtained with grain sizes sufficiently large to per- 
mit unique chemical and structural analysis. Progress is reviewed 
on different aspects of the Ni3Al (with and without boron) project. A 
code was completed to calculate cluster interactions in alloys 
based on neutral spheres. Potentials have been developed neces- 
sary for calculation of materials and for implementation of a 
molecular-dynamics study of transformation processes in artificial 
superlattices. The projects on advanced substitutional alloys, 
aluminum-lithium, and rapid solidification research will conclude 
this year. 


36374 (UCID—20622-92-2, pp. 3) Correlation of electronic 
structure with processing of advanced substitutional alloys. 
Jankowski, A.F.; Turchi, P.E.A. Lawrence Livermore Nationa! Lab., 
CA (United States). Mar 1993. In Chemistry and materials science 
progress report: Second half, FY 1992. 71p. Order Number 
DE93014364. Source: OSTI; NTIS. 

The objective of this study is to examine the origin of alloy phase 
stability with emphasis on the occurrence of structural transforma- 
tions in substitutional systems that exhibit complex crystalline 
structures. To accomplish this and to validate the current under- 
standing, this research attempts to compare the results of 
state-of-the-art calculations with well-focused experiments on the 
Ti-Pd and Ga-V systems. The synthesis and characterization of 
Gao 3Vo.7 thin films are intended to experimentally verify the exis- 
tence of a VsGag (x-phase) proposed by Turchi et al. The x-phase 
is postulated as a variant of the A15 structure for V3Ga. 


36375 (UCID—20622-92-2, pp. 4-5) Solute segregation be- 
havior in Ni,Al-based ordered alloys. Gourdin, W.H. (California 
State Univ., Northridge (US)); Johnson, P.E.; Kioussi, N.; Gonis, A. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
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In Chemistry and materials science progress report: Second half, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

The role of boron in polycrystalline NisAl has become a 
paradigm for solute effects in which the appropriate selection of an 
interstitial dopant can completely suppress brittle behavior. The 
ability of low dopant levels to segregate to grain boundaries and 
dominate the fracture mode undoubtedly depends on the local de- 
fect structure itself, as well as the specific modification of the 
electronic structure provided by the presence of the dopant. Re- 
cent results in the literature indicate that boron may also mitigate 
the effects of hydrogen introduced into the lattice from the ambient 
atmosphere. The objective of this project is to provide a fundamen- 
tal understanding of the effects of ternary solutes on intergranular 
cohesion and ductility in Liz ordered intermetallic alloys. 


36376 (UCID—20622-92-2, pp. 6-7) Stability of artificial inter- 
metallic superlattices. Sluiter, M.; Turchi, P.E.A.; Jankowski, A.F. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
In Chemistry and materials science progress report: Second half, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

During the last half of FY1992, work has concentrated on devel- 
oping potentials for interatomic interactions. These potentials 
consist of two parts: (1) an attractive part derived from the valence 
electrons, and (2) a repulsive part due to coulomb type repulsion, 
which is modeled with a Born-Mayer type function. A complete 
knowledge of the potentials allows computation of both the static 
and dynamic response of materials as well as the transformation 
processes that occur when a superlattice decomposes. The objec- 
tive of this study is to understand the underlying factors that 
determine the stability of artificial superlattices by combining first- 
principles calculations with well-focused experiments. 


36377 (UCID—20622-92-2, pp. 8) First-principles study of 
the thermodynamic and mechanical properties of Al-Li alloys. 
Gonis, A.; Singh, P.P. Lawrence Livermore National Lab., CA 
(United States). Mar 1993. In Chemistry and materials science 
progress report: Second half, FY 1992. 71p. Order Number 
DE93014364. Source: OSTI; NTIS. 

The objective of this study is to develop an adequate computa- 
tional treatment of charge transfer within a muffin tin approximation 
and apply the resulting code to clarify the underlying reasons for the 
unusual thermodynamic and mechanical properties of aluminum- 
lithium alloys. In the last six months, the code was completed that 
allows calculation of cluster interactions in alloys based on a treat- 
ment of neutral spheres associated with each alloy species. These 
codes have been applied to study Al-Li alloys. The results indicate 
that quantitative changes occur when neutral spheres are used to 
represent atoms in a disordered binary material. 


36378 (UCID—20622-92-2, pp. 9) Rapid-solidification re- 
search: Microstructural evolution and processing techniques. 
Elmer, J.W. (Harvard Univ., Cambridge, MA (US)); Tanner, L.E.; 
Aziz, M.J. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. In Chemistry and materials science progress report: 
Second half, FY 1992. 71p. Order Number DE93014364. Source: 
OSTI; NTIS. 

During the last six months of FY 1992, the rapid-solidification 
processing project was in its final stage of funding from the metals 
thrust area. In an attempt to acquire as much experimental informa- 
tion as possible with the remaining funds, a number of experiments 
were performed at Harvard University. The objective in the 
concluding phase of this study was to demonstrate that the liquid- 
phase nucleation (LPN) model developed to explain the formation 
of arrays of ultrafine particles during rapid solidification of Al-Be al- 
loys also adequately describes rapidly solidified microstructures in 
other alloy systems with similar thermodynamic characteristics. 


36379 (UCID—20622-92-2, pp. 10) Interfaces, adhesion, and 
bonding. King. W.E. Lawrence Livermore National Lab., CA 
(United States). Mar 1993. In Chemistry and materials science 
progress report: Second half, FY 1992. 71p. Order Number 
DE93014364. Source: OSTI; NTIS. 

Internal interfaces, such as grain boundaries or bimaterial inter- 
faces, play a critical role in the performance of materials systems. 
In next-generation materials such as composites and multilayers, 
the desired properties of the materials are controlled by the 
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interfaces engineered into the structure. Reliable, predictable per- 
formance of materials whose properties are interface-dependent is 
vital to the technological competitiveness of the United States. To 
address the critical issues associated with interface silence, the In- 
terface, Adhesion, and Bonding Thrust Area focuses on its three 
key elements: synthesis and processing, theory simulation and 
modeling, and characterization. In this report, recent experimental 
results are described on the atomic structure of the £5(310)/[001] 
symmetric tilt grain boundary in niobium. Efforts to refine the 
atomic structure of that boundary are also discussed. 


36380 (UCID-20622-92-2, pp. 11-13) Structure of the 
£5(310)/[001] symmetric tilt grain boundary in niobium. Camp- 
bell, G.; King, W.; Ruehle, M.; Wien, W.; Foiles, S. Lawrence 
Livermore National Lab., CA (United States). Mar 1993. In Chem- 
istry and materials science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OSTI; NTIS. 

Atomistic simulations that can model the interactions of many 
tens of thousands of atoms are increasingly used as predictive 
tools in materials science and have the potential to play an impor- 
tant role in the overall understanding of interface science. The 
present investigation seeks experimental distinction between sev- 
eral models of the interatomic interactions used in these types of 
calculations. Particular emphasis is placed on assessing the differ- 
ence between the Embedded Atom Method and the Model 
Generalized Pseudopotential Theory for predicting the atomic struc- 
ture of defects in body-centered cubic (BCC) transition metals. 


36381 (UCID—20622-92-2, pp. 14-17) Determining grain- 
boundary structure by quantitatively comparing experimental 
and simulated high-resolution images. King, W.E.; Campbell, 
G.H. Lawrence Livermore National Lab., CA (United States). Mar 
1993. In Chemistry and materials science progress report: Second 
half, FY 1992. 71p. Order Number DE93014364. Source: OST]; 
NTIS. 

The authors have refined their imaging of the atomic structure of 
the £5(310)/[001] symmetric tilt grain boundary in niobium as 
viewed along the tilt axis by means of a computational method that 
is commonly used to refine structures by x-ray diffraction and in 
analyzing gamma-ray and x-ray spectra. The goal of a least- 
squares problem is to fit a model to experimental data and thus 
minimize the residuals. In the current work, this problem has been 
addressed using the MINPACK-1 unconstrained, nonlinear, least- 
squares optimization code coupled with the EMS image simulation 
code. MINPACK-1 employs the Levenberg-Marquardt algorithm to 
solve the nonlinear least-squares problem. 


36382 (UCID-—20622-92-2, pp. 25) Plutonium research. 
Newkirk, L.R. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. In Chemistry and matenals science progress re- 
port: Second half, FY 1992. 7ip. Order Number DE93014364. 
Source: OSTI; NTIS. 

The tasks in the plutonium thrust continue to be centered on 
supporting the DOE’s enhanced nuclear safety effort through 
improving our scientific understanding of liquid plutonium and ura- 
nium corrosion of attractive containment materials. It is anticipated 
that improvements in the scientific basis of this activity will eventu- 
ally allow successful design of new, more effective containment 
materials, particularly to contain composite U/Pu alloys. As an 
added bonus, this understanding will also contribute to the devel- 
opment of metal molds and improved foundry crucibles for the 
reconfigured plutonium complex (Rocky-Il}. The program consists 
of two experimental efforts, one of which was started this year, and 
the theoretical focus on actinide electronic structure. The experi- 
mental effort has continued to focus on developing a basic 
understanding of liquid actinide corrosion through identification and 
characterization of the operating mechanism. The primary tool for 
this research has remained the study of stress-induced embrittle- 
ment with the goal of establishing the existence or absence of 
temperature-dependent ductility troughs in vanadium and niobium. 
The second experimental effort is a new, relatively small activity to 
understand grain-boundary behavior under stress in the absence of 
liquid attack. To provide a theoretical basis for future alloy design 
efforts, work has continued on developing an ab initio electronic 





structure capability, which will eventually provide a theoretical de- 
scription of the effects of plutonium incorporation into a 
refractory-metal surface. 


36383 (UCID—20622-92-2, pp. 26-27) Liquid-metal embrittle- 
ment. Gallegos, G.F.; Huang, J.S.; Stratman, M.P. Lawrence 
Livermore National Lab., CA (United States). Mar 1993. In Chem- 
istry and matenals science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OST]; NTIS. 

The authors have continued efforts to understand liquid-metal 
embrittlement by establishing the existence or absence of a classi- 
cal ductility trough in niobium that has been exposed to liquid 
plutonium. Because embrittlement may not be reversible, recover- 
ing ductility at temperatures above the minimum is an unusually 
difficult procedure and required major changes in our experimental 
technique. These changes allow the sample and testing media 
(liquid plutonium) to be heated to the test temperature without con- 
tacting each other and then to be brought into contact. This 
prevents liquid plutonium from penetrating the niobium grain 
boundaries before it is loaded at the test temperature. 


36384 (UCID—20622-92-2, pp. 28) Grain-boundary behavior. 
Genin, G.Y.L. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. In Chemistry and materials science progress re- 
port: Second half, FY 1992. 71p. Order Number DE93014364. 
Source: OSTI; NTIS. 

The object of this project is to develop a better understanding of 
basic transport phenomena at grain boundaries, with the expecta- 
tion that this will contribute to our understanding of liquid-metal 
corrosion. Both materials of specific interest to liquid-plutonium 
corrosion (V and V-10%Ta) and ideal materials containing only a 
single grain boundary (copper bicrystals) are examined in the three 
tasks described here. 


36385 (UCRL-JC—112768) Ductile-brittle transition behavior 
of tungsten under shock loading conditions. Lassila, D.H. 
(Lawrence Livermore National Lab., CA (United States)); Gray, 
G.T. Ill. Lawrence Livermore National Lab., CA (United States). 
Feb 1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9305141-2: 13. 
international Plansee seminar, Triol (Austria), 24-28 May 1993). Or- 
der Number DE93019945. Source: OSTI; NTIS; GPO Dep. 

In an effort to characterize the ductile-brittle transition behavior of 
warm forged tungsten under shock loading conditions, we have 
performed shock/soft-recovery experiments at 22 and 4000 C. Re- 
sults at 22 C indicate that shock (19 GPa) induced strains appear 
to be accommodated by fracture processes, i.e. there were no indi- 
cations of shock induced plastic deformation and the test sample 
was reduced to rubble. At 400 C, the test sample was recovered 
intact and the shock induced plasticity caused deformation banding 
and an increase in the dislocation density of the material. For rea- 
sons unclear, almost no change in the post shock mechanical 
behavior was observed, despite the significant changes in the mi- 
crostructure. The results of these experiments demonstrate the 
principal of a ductile-brittle transition behavior of tungsten under 
uniaxial shock loading conditions and indicate that explosively 
driven deformation of tungsten of this material will result in pulver- 
ization due to shock loading. 


36386 (UCRL-JC—114166) Static ultra-high pressure study 
of lanthanide and actinide metals using a diamond-anvil cell. 
Akella, J.; Smith, G.S.; Weir, S.T. Lawrence Livermore National 
Lab., CA (United States). 30 Jun 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930676-52: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE94000369. Source: OSTI; NTIS; GPO 
Dep. 

Structural phase transformation in lanthanides and actinides 
were investigated as a function of pressure up to 300 GPa at room 
temperature. Except in Ce and Pr, no large volume changes were 
noticed for these metals as thy went through several phase 
changes. The appearance of a bet ultra-high pressure phase in Ce, 
Sm, Th, and possibly in Np, raises the possibility that the ultimate 
high pressure structure for the 4f and 5f metals may be the bet 
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structure. On the other hand, it is also possible that this is a pre- 
cursor to another close-packed structure at even higher pressure. 


36387 (WSRC-MS—93-404) Rapid heating tensile testing 
update: 304L stainless steel. Mosley, W.C. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-9307121—1: 1993 meeting of the Intera- 
gency Manufacturing Operations Group (IMOG) on mechanical 
testing, Livermore, CA (United States), 20-22 Jul 1993). Order 
Number DE93018770. Source: OSTI; NTIS; GPO Dep. 

In stainless steel equipment exposed to tritium, embrittlement is 
thought to involve interactions between internal He and the com- 
plex triaxial stress state that arises when necking starts. Recent 
efforts have been directed at determining He concentration thresh- 
olds for this effect in several austenitic stainless steels. This report 
describes results of tests on 304L stainless steel containing low 
He-3 contents. 304L ss containing 0.47 and 4.1 appM He-3 tested 
at 803-814°C had lower tensile properties than uncharged sam- 
ples. Mechanical properties were not affected by 0.47 appM at 
615°C but ductility was severely decreased at 810°C. 


36388 (Y/DV-—1227) Investigation of cracking and erratic 
behavior of the uranium-titanium alloy. Bird, E.L. Oak Ridge Y- 
12 Plant, TN (United States). 7 Jul 1993. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO5- 
840S21400. (CONF-9307118-1: International Metallographic 
Society meeting, Charleston, SC (United States), 18-21 Jul 1993). 
Order Number DE93018591. Source: OSTI; NTIS; GPO Dep. 

The uranium-0.8 wt % titanium (U-0.8 Ti) alloy is often used in 
weapon applications where high strength and fairly good ductility 
are necessary. Components are immersion quenched in water from 
the gamma phase to produce a martensitic structure that is 
amenable to aging. Undesirable conditions occur when a compo- 
nent occasionally cracks during the quenching process, and when 
tensile specimens fail prematurely during mechanical testing. 
These two failures prompted an investigative analysis and a series 
of studies to determine the causes of the cracking and erratic be- 
havior observed in this alloy. Quench-related failures whereby 
components that cracked either during or immediately after the 
heat treatment/quenching operation were sectioned for metallo- 
graphic examination of the microstructure to examine the degree of 
phase transformation. Examination of premature tensile specimen 
failures by scanning electron microscopy and x-ray imaging of frac- 
ture surfaces revealed pockets of inclusions at the crack origins. In 
addition, tests were conducted to evaluate the detrimental effects 
of internal hydrogen on ductility and crack initiation in this allay. 
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Refer also to citation(s) 34817, 35269, 35388, 36473, 36946, 
37024, 37026, 37704, 37706, 37737, 37765, 37769, 37770, 37880 


36389 (ANL/CHMW/CP-79391) Variable temperature optoa- 
coustic studies of 4f-states of neodymium in oxide phases. 
Beitz, J.V. (Argonne National Lab., IL (United States)); Hinaus, 
B.M.; Huang, Jin. Argonne National Lab., IL (United States). 
[1993]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9309142-5: 20. 
rare earth research conference, Monterey, CA (United States), 12- 
17 Sep 1993). Order Number DE93040238. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An apparatus for recording high sensitivity photoacoustic spectra 
from strongly light scattering samples has been constructed and 
tested at temperatures from 4 to 295K. The apparatus is suitable 
for use with air- or moisture-sensitive samples or radioactive sam- 
ples requiring containment. Unlike an earlier ambient temperature 
photoacoustic study on Nd2O3, the photoacoustic bands observed 
from high purity Nd2O3 in the present work agree well with the 
Stark components of 4f states of Nd°+ in A-type Nd2O3 as as- 
signed by Caro, Derouet, and Beaury. 


36390 (ANL/CHM/PP-77691) Electrical transport in 


Lag_,SrxCuO,_y. Thorn, R.J. Argonne National Lab., IL (United 
States). [1992]. 10p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93040885. Source: OSTI; NTIS; INIS; GPO Dep 

Variations of resistivity with temperature and composition of 
Laz_,Srx,CuO,4_, reported by Awana et al. (J. Phys.: Condens. 
Matter 4(1992)4971) can be described quantitatively by an equa- 
tion based on small Fermi energies(~ 10-*eV) and small gap 
energies(~ 10~-*eV). 


36391 (ANL/MSD/CP-—79655) Relaxation of hysteresis loop 
in a single crystal of YBayCu,Og. Xu, Ming (Ames Lab., IA 
(United States)); Finnemore, D.K.; Crabtree, G.W.; Vinokur, V.M.; 
Hinks, D.G.; Zhang, K.; Dabrowski, B. Argonne National Lab., IL 
(United States). Apr 1993. 3p. Sponsored by USDOE, Washington, 
DC (United States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Contract DMR 
91-20000. (CONF-930801-9: Conference of the International 
Union of Pure and Applied Physics on low temperature physics (LT 
20), Eugene, OR (United States), 1-11 Aug 1993). Order Number 
DE93019519. Source: OSTI; NTIS; GPO Dep. 

Magnetic relaxation has been studied for Y;BazCu4QOg in order to 
look for changes in the relaxation rates that arise because different 
pinning mechanisms dominate in different magnetic field regimes. 
In the low field regime where the Bean-Livingston surface barrier 
dominates, the vortices exit on a filed decreasing branch with a 
relaxation rate about ten times faster than they enter on a corre- 
sponding field increasing branch. In high magnetic fields where 
bulk pinning dominates, the relaxation rates for field increasing and 
field increasing and field decreasing are essentially the same. 


36392 (CEA-CONF—-11379) Application of Ostwald matura- 
tion to the growth of Cr203 precipitates in polycrystalline UO>. 
Peres, V.; Dehaudt, P. CEA Centre d’Etudes de Grenoble, 38 
(France). Dept. de Thermohydraulique et de Physique. 1993. 2p. 
(In French). (CONF-9305281—: Meeting on solid-state chemistry, 
Montpellier (France), 13-14 May 1993). Order Number 
DE94602037. Source: OSTI; NTIS (US Sales Only); INIS. 

Crystal growth of uranium dioxide is activated by additives such 
as chromium oxide. In a uranium dioxide pellet, with 7,000 ppm 
Cr203, sintered at 1,700 deg. C, chromium dioxide precipitates 
during grain growth, the limit of solubility being 700 ppm, size dis- 
tribution of oxide precipitates is observed by scanning electron 
microscopy. The mean radius of particulates is respectively 0.27 
and 0.47 micrometer for 4 and 20 hours at high temperature by 
Ostwald maturation. Precipitates with a radius over a critical radius 
are growing and small particulates are dissolved. Coalescence is 
produced by the reduction of interfacial energy and continues by 
chromium diffusion allowed by chromium oxide solubility into ura- 
nium dioxide. 


36393 (CEA-CONF—-11381) Specific heat of single crys- 
talline YBajCu,0, in 20 Tesla. Bonjour, E. (CEA Centre d’Etudes 
de Grenoble, 38 (France). Dept. de Recherche Fondamentale sur 
la Matiere Condensee); Calemezuk, R.; Henry, J.Y.; Junod, A.; 
Muller, J.; Triscone, G.; Vallier, J.C. CEA Centre d’Etudes de 
Grenoble, 38 (France). Dept. de Recherche Fondamentale sur la 
Matiere Condensee. 1993. 2p. (CONF-930864—: Workshop on ultra 
low temperature physics, Eugene, OR (United States), 12-14 Aug 
1993). Order Number DE94602038. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The specific heat of a single crystal of YBazCu307 is measured 
from 40 to 150 K in magnetic fields up to 20 Tesla applied either 
parallel or normal to the c axis. Adiabatic calorimetry with a scatter 
well below 0.1% is used. The scaling of the superconducting tran- 
sitions determines the bulk anisotropy ratio 5.5+0.5. A Maki-like 
term is observed at intermediate temperatures. The unusual behav- 
iour of YBazCu307 in a field, featuring a considerable smearing of 
the transition and an apparently field-independent onset, may be 
qualitatively understood as a phenomenological consequence of 
the small and anisotropic value of the coherence length alone, us- 
ing the relevant models of field-induced critical I-D fluctuations on 
one hand, and London-like regime for the mean-field part of the 
transition on the other hand. 


36394 (CEA-CONF—-11523) Multifunction coatings obtained 


by physical processes: cathode sputtering, spraying, melting. 
Morlevat, J.P. CEA Centre d'Etudes de Grenoble, 38 (France). 
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Dept. d’Etudes des Materiaux. 1993. 6p. (In French). (CONF- 
9307135—1: Meeting on surface treatments, Paris (France), 7 Jul 
1993). Order Number DE94700001. Source: OSTI; NTIS (US 
Sales Only). 

The purpose of materials surface treatments is to give one or 
several additional properties such mechanical properties, corrosion 
resistance, thermal properties, electrical or electromagnetic proper- 
ties. This paper presents different aspects with the help of 
examples: thermal, mechanical and chemical protection for gas 
turbines; anti-wear and biocompatible coatings for cardiac valves. 


36395 (CONF-9304144-12) Particles on surfaces of laser 
ablated Y,BajCu3,07_; films. Zheng, X.Y. (Tennessee Univ., 
Knoxville, TN (United States)); Zhu, S.; Lowndes, D.H.; Warmack, 
R.J. Oak Ridge National Lab., TN (United States). [1993]. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. From 2. international conference on 
laser ablation: mechanisms and applications; Knoxville, TN (United 
States); 19-22 Apr 1993. Order Number DE93040269. Source: 
OSTI; NTIS; GPO Dep. 

Pulsed laser deposition of Y;BazCu307_~ films grown at heater 
temperature of 720 and 800 C on SrTiO3 and MgO substrates with 
thickness ranging from a nominal 5 unit cells to 200 nm were stud- 
ied by STM and SEM. Size and density of particles present in the 
films were found to depend on film thickness, growth temperature 
and substrate. STM images indicate a correlation between film 
growth mode and particle density: the onset of big particles comes 
after the growth mode changes from layer-like to island growth. 


36396 (CONF-930722-—22) Surface modification of sapphire 
for IR window application. McHargue, C.J. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Materials Science and Engi- 
neering); Snyder, W.B. Jr. Oak Ridge National Lab., TN (United 
States). [1993]. 9p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract ACO5-840R21400. From 
Annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers (SPIE); San Diego, CA (United States); 11-16 Jul 1993. 
Order Number DE93019168. Source: OSTI; NTIS; GPO Dep. 

Two surface modification techniques, a“super polish” (SP), and 
ion implantation, were evaluated for improving the mechanical 
performance of sapphire IR window material. Both techniques in- 
creased the average strength as measured by 4-point bend tests 
and were effective in preventing the propagation of surface flaws. 
lon implantation improved the reliability at lower stresses more 
than the SP. Neither process significantly affected the IR transmis- 
sion. The SP produced a smoother surface as shown by optical 
scatter measurements. 


36397 (CONF-9308122-5) Formation of collodial Ag precip- 
itates in fused silica by MeV ion implantation. White, C.W. (Oak 
Ridge National Lab., TN (United States)); Zhou, D.S.; Zuhr, R.A.; 
Magruder, R.H. Oak Ridge National Lab., TN (United States). Aug 
1993. 7p. Sponsored by USDOE, Washington, DC (United States); 
Department of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. Grant DAAH04-93-G-0123. From In- 
ternational Union of Materials Research Societies on advanced 
materials; Tokyo (Japan); 31 Aug - 4 sep 1993. Order Number 
DE93040268. Source: OSTI; NTIS; GPO Dep. 

The formation of Ag nanoclusters in fused silica by MeV ion 
implantation has been studied. Size and size distributions of nan- 
oclusters depend on dose. These nanoclusters give rise to strong 
absorption at the surface plasmon wavelength. Implantation at ele- 
vated temperatures results in the segregation of implanted Ag into 
the very near-surface region. Volume fractions for Ag nanoclusters 
up to ~ 5% have been obtained by MeV implantation. 


36398 (DOE/PC/92179-T1) Review of corrosion behavior of 
ceramic heat exchanger materals: Corrosion characteristics of 
silicon carbide and silicon nitride: Final report, September 11, 
1992—March 11, 1993. Munro, R.G.; Dapkunas, S.J. National Inst. 
of Standards and Technology (MSEL), Gaithersburg, MD (United 
States). Ceramics Div. 1993. 103p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract Al22-92PC92179. Order 
Number DE93041307. Source: OSTI; NTIS; GPO Dep. 

The present work is a review of the substantial effort that has 
been made to measure and understand the effects of corrosion 





with respect to the properties, performance, and durability of vari- 
ous forms of silicon carbide and silicon nitride. The review 
encompasses corrosion in diverse environments, usually at temper- 
atures of 1000C or higher. The environments include dry and moist 
oxygen, mixtures of hot gaseous vapors, molten salts, molten met- 
als, and complex environments pertaining to coal ashes and slags. 


36399 (FRCEA-TH-381) Study of the laser ablation mecha- 
nisms and realization of superconductive mono and 
multi-layers. Chabaud-Villard, C. CEA Centre d’Etudes de Greno- 
ble, 38 (France). Direction des Technologies Avancees; Grenoble-1 
Univ., 38 (France). Jun 1992. 216p. (in French). Order Number 
DE94602039. Source: OSTI; NTIS (US Sales Only); INIS. 

After a description of the laser ablation system, the interaction 
between the laser beam and the YBaCuO target is studied through 
the morphology of impacts and films. Target impact has a crater 
shape with a plasma plume perpendicular to the target surface. 
Film thickness homogeneity is obtained by scan optimization of the 
laser beam on the target, while film defects (droplets) are mini- 
mized by the choice of an appropriate energy density and crater 
‘wear’ (number of laser pulses on the same position). Films stoi- 
chiometry is controlled by oxygen pressure and temperature, films 
microstructure is controlled by two formation conditions (nucleation 
or growth), by substrates (SrTiO; or MgO) and oxygen pressure. 
Punctual critical current measurements give several 10 sup 6 A.cm 
sup - sup 2 at 77 K. Grain structure imperfections of LaSrCuO 
films lead to interfacial waves in LaSrCuO/YBaCuO multilayers 
films. (A.B.). refs., figs., tabs. 


36400 (FRNC-TH-3729) Methodological approach of load 
sintering of ceramics (superconductor, alumina, alumina- 
aluminium nitride-magnesia system). Roy, J.F. Institut National 
des Sciences Appliquees (INSA), 69 - Villeurbanne (France); Ecole 
Nationale Superieure des Mines, 42 - Saint-Etienne (France). May 
1993. 230p. (In French). Order Number DE94602036. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Sintering parameters knowledge of ceramic powders by improve- 
ments of a high temperature pressing (computer piloting and data 
acquiring) allow a better control of fabrication and of the desired 
properties (mechanical, electro-magnetic...). By using experiences 
plan, maximum of informations are obtained with a minimum of 
experimental tests. This is applied to the sintering of three com- 
pounds; for YBaCuO, the superconductive phase is obtained at 
450 deg and without post heat treatment; for AloO3, mechanical 
properties and a partial microstructure controls are obtained; for 
the Al,O3-AIN-MgO system, an optimization of the mechanical 
properties is obtained. (A.B.). 63 refs., figs., tabs. 


36401 (INIS-AR-031, pp. p114) Synthesis of metallic oxides 
particles by hydrolysis of aqueous solutions. Domingo Pascual, 
C. (Instituto de Ciencias de Materiales, Barcelona (Spain)); Ro- 
driguez Clemente, R.; Regazzoni, A.E.; Blesa, M.A.; Ceretti, H.; 
Candal, Ru. Asociacion Quimica Argentina, Buenos Aires 
(Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. Latin- 
American congress on chemistry, Buenos Aires (Argentina), 5-9 
Nov 1990). In Nineteenth Latin-American congress on chemistry: 
Book of abstracts. Order Number DE94602762. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. OXIDES/hydrolysis; OXIDES/synthesis; 
AQUEOUS SOLUTIONS; GRAIN GROWTH; NUCLEATION; OX- 
IDES; HYDROLYSIS; SYNTHESIS; PARTICLES; POWDERS; 
TRANSITION ELEMENTS 


36402 (INIS-AR-035) Dissolution of YBazgCu30, in acidic 
aqueous solutions. Candal, R.J. (Buenos Aires Univ. (Argentina). 
Facultad de Ciencias Exactas y Naturales); Regazzoni, A.E.; 
Blesa, M.A.; Smichowski, P.N.; Batistoni, D.A. Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Dept. de Quimica 
de Reactores. 1993. 2p. (In Spanish). (CONF-9304214—: 8. Argen- 
tine congress on physico-chemistry, Mar del Plata (Argentina), 
19-22 Apr 1993). Order Number DE94603001. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. COPPER OXIDES/aqueous solutions; 
COPPER OXIDES/dissolution; HIGH-TC SUPERCONDUCTORS/ 


36 MATERIALS 
3602 Ceramics, Cermets, and Refractories 


aqueous solutions; HIGH-TC SUPERCONDUCTORS /dissolution; 
BARIUM; CERMETS; DISSOLUTION; CORROSION 


36403 (INIS-mf—13696, pp. 12) Influence of grain boundary 
segregation on the thermophysical properties of ceramics. 
Gambaryan, Tatiana (Technion-lsrael Inst. of Tech., Haifa (Israel). 
Dept. of Mechanical Engineering); Litovsky, E. Y.; Shapiro, 
Michael. Feb 1993. 230p. (CONF-9302143-: 6. Israel materials en- 
gineering conference (IMEC), Dead Sea (Israel), 24 Feb 1993). In 
Sixth Israel materials engineering conference IMEC VI: Program 
and abstract. Order Number DE94602014. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Short communication. CERAMICS/microstructure; CERAMICS; 
MICROSTRUCTURE; GRAIN GROWTH; TEMPERATURE DE- 
PENDENCE 


36404 (LA-UR-93-3194) Local structure and superconduc- 
tivity in Laz_,Ba,CuO, for x=0.125 and x=0.15. Billinge, S.J.L. 
(Los Alamos National Lab., NM (United States)); Kwei, G.H.; Tak- 
agi, H. Los Alamos National Lab., NM (United States). [1993]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930865—9: International confer- 
ence on strongly correlated electron systems, La Jolla, CA (United 
States), 16-19 Aug 1993). Order Number DE93040193. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper reviews our recent work on characterising the struc- 
tural and electronic transitions in Lao_,Ba,CuOQ,. This is a 
high-temperature superconductor which shows interesting an inter- 
esting interrelationship between structure and atomic properties. 
We have used x-ray and neutron diffraction to characterize the 
structure and show tat the current understanding of the structural 
phase transitions, and their relationship to the superconductivity, is 
incomplete. 


36405 (ORNL/FMP-93/1) Proceedings of the Seventh An- 
nual Conference on Fossil Energy Materials: Fossil Energy AR 
and TD Materials Program. Cole, N.C.; Judkins, R.R. (comps.). 
Oak Ridge National Lab., TN (United States). Jul 1993. 402p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. (CONF-9305135—: 7. annual confer- 
ence on fossil energy materials, Oak Ridge, TN (United States), 
11-13 May 1993). Order Number DE94001091. Source: OSTI; 
NTIS; GPO Dep. 

Objective of the AR&TD Materials Program is to conduct re- 
search and development on materials for longer-term fossil energy 
applications as well as for generic needs of various fossil fuel tech- 
nologies. The 37 papers are arranged into 3 sessions: ceramics, 
new alloys/intermetallics, and new alloys/advanced austenitics. Se- 
lected papers have been indexed separately for inclusion in the 
Energy Science and Technology Database. 


36406 (ORNL/M-2775) Ceramic Technology Project data 
base: September 1992 summary report. Keyes, B.L.P. Oak 
Ridge National Lab., TN (United States). Jun 1993. 171p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93019360. Source: OSTI; 
NTIS; GPO Dep. 

Data presented in this report represent an intense effort to 
improve processing methods, testing methods, and general me- 
chanical properties (rupture modulus, tensile, creep, stress-rupture, 
dynamic and cyclic fatigue, fracture toughness) of candidate ce- 
ramics for use in advanced heat engines. This work was performed 
by many facilities and represents only a small part of the data gen- 
erated by the Ceramic Technology Project (CTP) since 1986. 
Materials discussed include GTE PY6, GN-10, NT-154, NT-164, 
SN-260, SN-251, SN-252, AY6, silicon nitride combined with rare- 
earth oxides, Y-TZP, ZTA, NC-433, NT-230, Hexoloy SA, 
MgO-PSZ-to-MgO-PSZ joints, MgO-PSZ-to-cast iron, and a few 
whisker/fiber-reinforced ceramics. Information in this report was 
taken from the project's semiannual and bimonthly progress reports 
and from final reports summarizing the results of individual studies. 
Test results are presented in tabular form and in graphs. All data, 
including test rig descriptions and material characterizations, are 
stored in the CTP data base and are available to all project partici- 
pants on request. The objective of this report is to make available 
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the test results from these studies but not to draw conclusions from 
those data. 


36407 (ORNL/Sub-89-SB182/1) Development of improved 
processing and evaluation methods for high reliability struc- 
tural ceramics for advanced heat engine applications, Phase 
1: Final report. Pujari, V.K. (Norton Co., Northboro, MA (United 
States)); Tracey, D.M.; Foley, M.R.; Paille, N.I.; Pelletier, P.J.; 
Sales, L.C.; Wilkens, C.A.; Yeckley, R.L. Oak Ridge National Lab., 
TN (United States); Norton Co., Northboro, MA (United States). 
Aug 1993. 162p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93040528. Source: OSTI; NTIS; GPO Dep. 

The program goais were to develop and demonstrate significant 
improvements in processing methods, process controls and 
non-destructive evaluation (NDE) which can be commercially im- 
plemented to produce high reliability silicon nitride components for 
advanced heat engine applications at temperatures to 1,370°C. 
The program focused on a SigN4-4% Y2O3 high temperature ce- 
ramic composition and hot-isostatic-pressing as the method of 
densification. Stage | had as major objectives: (1) comparing injec- 
tion molding and colloidal consolidation process routes, and 
selecting one route for subsequent optimization, (2) comparing the 
performance of water milled and alcohol milled powder and select- 
ing one on the basis of performance data, and (3) adapting several 
NDE methods to the needs of ceramic processing. The NDE meth- 
ods considered were microfocus X-ray radiography, computed 
tomography, ultrasonics, NMR imaging, NMR spectroscopy, fluo- 
rescent liquid dye penetrant and X-ray diffraction residual stress 
analysis. The colloidal consolidation process route was selected 
and approved as the forming technique for the remainder of the 
program. The material produced by the final Stage Il optimized 
process has been given the designation NCX 5102 silicon nitride. 
According to plan, a large number of specimens were produced 
and tested during Stage Ill to establish a statistically robust room 
temperature tensile strength database for this material. Highlights 
of the Stage Ill process demonstration and resultant database are 


included in the main text of the report, along with a synopsis of the 
NCX-5102 aqueous based colloidal process. The R and D accom- 
plishments for Stage | are discussed in Appendices 1-4, while the 
tensile strength-fractography database for the Stage Ill NCX-5102 
process demonstration is provided in Appendix 5. 4 refs., 108 figs., 
23 tabs. 


36408 (ORNUTM-12363) Ceramic Technology Project 
semiannual progress report, April 1992-September 1992. John- 
son, D.R. Oak Ridge National Lab., TN (United States). Jul 1993. 
442p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC05-840R21400. Order Number DE94001011. 
Source: OSTI; NTIS; GPO Dep. 

This project was developed to meet the ceramic technology 
requirements of the DOE Office of Transportation Systems’ auto- 
motive technology programs. Significant progress in fabricating 
ceramic components for DOE, NASA, and DOE advanced heat 
engine programs show that operation of ceramic parts in high- 
temperature engines is feasible; however, addition research is 
needed in materials and processing, design, and data base and life 
prediction before industry will have a sufficient technology base for 
producing reliable cost-effective ceramic engine components com- 
mercially. A 5-yr project plan was developed, with focus on 
structural ceramics for advanced gas turbine and diesel engines, 
ceramic bearings and attachments, and ceramic coatings for ther- 
mal barrier and wear applications in these engines. 


36409 (SAND-93-0422C) Shock response of porous 2Al + 
Fe203 powder mixtures. Holman, G.T. Jr.; Graham, R.A.; Ander- 
son, M.U. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930676— 
41: 14. international conference of the international Association for 
the Advancement of High Pressure Science and Technology, Col- 
orado Springs, CO (United States), 27 Jun - 2 jul 1993). Order 
Number DE93018851. Source: OSTI; NTIS; GPO Dep. 
Time-resolved pressure measurements have been conducted on 
2Al + Fe2O3 powder mixtures using the (PVDF) stress-rate gauge. 
These measurements were made on samples which were 53% of 
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solid density. Measurements were made at pressures from 0.67 to 
more than 10 GPa utilizing both impact loading with a compressed 
gas gun and direct contact high explosive loading. The sample is 
pressed to the desired density in a copper capsule. PVDF gauges 
were positioned in front of and behind the powder sample in direct 
contact with the sample; they measure input and propagated 
stress-rate and are used for precise measurement of velocity 
through the 4 mm thick sample. in the case of high expiosive load- 
ing, gauges are also installed on the explosive side and on the 
capsule side of a metal driver plate to measure the shock velocity 
through the driver so that the driver pressure can be determined. 
The response of 2Al + Fe2O3 under shock compression appears to 
demonstrate a more complex behavior than other materials. At ap- 
proximately 4.6 GPa, the material compresses to beyond solid 
density. There was no evidence of chemical reaction 


36410 (SAND-—93-0510C) Characteristics of | shock- 
compressed configuration of Ti and Si powder mixtures. 
Thadhani, N.N. (Georgia Inst. of Tech., Atlanta, GA (United States). 
School of Materials Science and Engineering); Dunbar, E.; Gra- 
ham, R.A. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Contract DAAH04-93-G- 
0062. (CONF-930676-36: 14. international conference of the 
International Association for the Advancement of High Pressure 
Science and Technology, Colorado Springs, CO (United States), 27 
Jun - 2 jul 1993). Order Number DE93018857. Source: OSTI; 
NTIS; GPO Dep. 

Shock-compression recovery experiments were performed on 
mixtures of Ti and Si powders of fine, medium, and coarse mor- 
phology, and packed at different initial densities, using the Sandia 
Momma and Poppa Bear fixtures with Baratol explosive. The 
shock-compressed configuration revealed characteristics typical of 
either chemically reacted material with fine equiaxed grains, or un- 
reacted material with densely packed Ti and Si particles. The 
unreacted configuration showed that Ti particles were extensively 
deformed, irrespective of powder morphology and shock conditions 
generated by either fixture. In contrast Si particles showed different 
characteristics depending on the powder morphology, packing den- 
sity, and shock conditions. The microstructural characteristics of 
unreacted configuration of Ti and Si powder mixtures were investi- 
gated. Mechanistic processes occurring prior to the inception of 
shock-induced chemical reactions in this system are described. 


36411 (SAND-—93-1640C) Hydrodynamic compressibility of 
high-strength ceramics. Grady, D.E. Sandia National Labs., Albu- 
querque, NM (United States). 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9308133-3: Army symposium on solid mechanics, Ply- 
mouth, MA (United States), 17-19 Aug 1993). Order Number 
DE93019424. Source: OSTI; NTIS; GPO Dep 

In this study we have developed the techniques to investigate 
the hydrodynamic response of high-strength ceramics by mixing 
these powders with copper powder, preparing compacts, and 
performing shock compression tests on these mixtures. Hydrody- 
namics properties of silicon carbide, titanium diboride, and boron 
carbide to 30 GPa were examined by this method, and hydrody- 
namic compression data for these ceramics have been determined. 
We have concluded, however, that the measurement method is 
sensitive to sample preparation and uncertainties in shock wave 
measurements. Application of the experimental technique is difficult 
and further efforts are needed. 


36412 (SAND-93-1703C) Dynamic, muiltiaxial impact re 
sponse of confined and unconfined ceramic rods. Wise, J.L.; 
Grady, D.E. Sandia National Labs., Albuquerque, NM (United 
States). (1993]. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930676— 
45: 14. international conference of the international Association for 
the Advancement of High Pressure Science and Technology, Col- 
orado Springs, CO (United States), 27 Jun - 2 jul 1993). Order 
Number DE93040057. Source: OSTI; NTIS; GPO Dep. 

A new configuration for impact testing was implemented which 
yielded time-resolved measurements of the dynamic response of 





materials undergoing multiaxial strain. With this’-Method, one end 
of an initially stationary rod (ie., right circular cylinder) of test mate- 
rial was subjected to planar impact with a flat-faced projectile. The 
test rod was either free (unconfined) or mounted within a 
close-fitting sleeve which provided lateral confinement. Velocity in- 
terferometer diagnostics monitored the axial (longitudinal) velocity 
of the rod free end, and the transverse (radial) velocity for one or 
more points on the periphery of the rod or confinement sleeve. 
Analysis of the resultant velocity records allowed assessment of 
material properties, such as wave speeds and compressive yield 
strength, without the requirement of intact recovery of the rod. Data 
were obtained for alumina (Coors AD-99.5) rods in a series of tests 
involving variations in confinement and peak impact stress. 


36413 (UCID—20622-92-2, pp. 35-36) Chemical dynamics of 
the synthesis of refractory-metal carbides. Wong, J.; Nutt, G.; 
Waide, P.A.; Larson, E.M. Lawrence Livermore National Lab., CA 
(United States). Mar 1993. In Chemistry and materials science 
progress report: Second half, FY 1992. 71p. Order Number 
DE93014364. Source: OSTI; NTIS. 

The authors have completed analyzing TR-XRD data for the syn- 
theses of a series of refractory-metal carbides and borides, MC and 
MB, where M = Ti, Zr, Hf, and Ta. These metal carbides crystallize 
in the NaCl structure with a relatively simple (due to high crystal 
symmetry) diffraction pattern that can easily be identified and un- 
ambiguously distinguished from the reactant metal pattern (hep for 
Ti, Zr, and Hf; bee for Ta). In contrast with the Ta + C-—+4 TaC re- 
action reported last year, the syntheses of the Group IV metal 
carbides do not exhibit the formation of any intermediate phases in 
the 100-ms timeframe. Typically, arrival of the combustion front was 
detected by a decrease in intensity of the Bragg peaks of the metal 
due to the Debye-Waller effect. Within 100 ms, the product carbide 
began to emerge, and the metal reactant completely disappeared 
in the next 100 ms. Beyond that, the metal carbide peaks shifted to 
higher angle, denoting lower interatomic spacings due to lattice 
contraction upon cooling. Such a sequence of TR-XRD patterns is 
shown for the case of the Hf + C — HfC reaction. A model has 
also been developed of the synthesis of TiC from its elemental con- 
stituents using the finite-element computer program TOPAZ. The 
calculation involved thermal diffusion coupled to an Arrhenius rate 
for the reaction. Using the known thermal conductivities of the re- 
actants and product, the heat of reaction, and measured activation 
energy, it was possible to model the self-propagation of the laminar 
burn front through the (experimental) cylindrical pellet. The results 
compared well with measured temperature profiles at a point on 
the surface of the pellet and measured velocity of the burn front. 


36414 (UCID—20622-92-2, pp. 64-66) Ductile-phase tough- 
ening of refractory-metal intermetallics. Henshall, G.A.; Strum, 
M.J. Lawrence Livermore National Lab., CA (United States). Mar 
1993. In Chemistry and materials science progress report: Second 
half, FY 1992. 7ip. Order Number DE93014364. Source: OSTI; 
NTIS. 

Intermetallic compounds based on the Group VB and VIB refrac- 
tory metals could satisfy needs for high strength and creep 
resistance at extremely high temperatures if they can be 
toughened by the dispersion of a ductile second phase. In this in- 
vestigation, V-V3Si in situ composites are being studied to assess 
the capability of the ductile V(Si) solid-solution phase to improve 
the low-temperature toughness of V3Si while maintaining superior 
high-temperature creep properties. During this reporting period, the 
ambient-temperature fracture toughness of four V-V3Si composites 
was determined. A linear dependence of the toughness on the 
volume fraction of ductile phase and an apparent sensitivity to inter- 
stitial impurity content were observed. Comparison of the data with 
current theories of ductile-phase toughening suggests that the duc- 
tility of the V(Si) phase needs to be improved. Attempts to achieve 
this by reducing interstitial impurity levels are in progress. Finite- 
element stress analyses also have been performed to study the 
mechanisms of ductile-phase toughening and have provided semi- 
quantitative predictions of the effects of interface debonding on the 
stress-displacement response of the ductile phase during fracture. 


36415 (UM-P-93/25) Polar and chemical domain structures 
of lead scandium tantalate (PST). Peng, J.L.; Bursill, L.A. Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics. [1993]. 
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18p. Order Number DE94600760. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The local structure of chemical and polar domains and domain 
walls is determined directly by atomic resolution high-resolution 
electron microscopy. Thus the Pb, Ta and Sc atomic positions may 
be located in the images of very thin crystals. Furthermore the Pb 
cation displacements away from the ideal perovskite A-site have 
been measured directly for the first time. Local variations in polar- 
ization direction may be mapped directly off the images, provided 
certain electron optical conditions are met. Results are relevant to 
recent theories of polar-glass behaviour in relaxor-type complex ox- 
ide functional ceramics. 17 refs., 9 figs. 


36416 (WHC-SA-1878) Establishing in situ conditions of 
Hanford waste tanks subjected to the aging effects of thermal 
degradation and creep of concrete. Julyk, L.J. (Westinghouse 
Hanford Co., Richland, WA (United States)); Weis, M.P.; Dyrness, 
A.D. Westinghouse Hanford Co., Richland, WA (United States). 
Oct 1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract ACO6-87RL10930. (CONF-9310102-11: 4. 
energy natural phenomena hazards mitigation conference, Atlanta, 
GA (United States), 19-22 Oct 1993). Order Number DE93040407. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Some of the underground reinforced-concrete waste-storage 
tanks at the US Department of Energy’s Hanford Site have been 
exposed to high temperatures (greater than 200°F) generated by 
radioactive liquid wastes. Establishment of the in situ conditions of 
these tanks is the first step toward their remediation. In this envi- 
ronment concrete damage can result in the form of mechanical 
property degradation, increased creep response, and cracking from 
thermal expansion and load redistribution. Regression analyses of 
data from tests on Hanford-concrete mix designs conducted in the 
mid-1970's provided mechanical property correlations that are a 
function of time at temperature. Creep compliance functions were 
developed on the bases of literature reviews and limited Hanford 
Site test data. The property-degradation correlations are thermal- 
history dependent because of the irreversible nature of the 
degradation processes. In addition, tests were conducted to deter- 
mine the thermal expansion coefficient of the Hanford concrete. 
This paper discusses the implementation of these correlations into 
a nonlinear concrete constitutive subroutine that is linked to a 
general-purpose finite- element computer code. The methodology 
used to treat variable temperature histories is illustrated. A case 
study of the Hanford Site’s buried, high-heat, single-shell, waste 
storage tank 241-C-106 illustrates the degradation history predicted 
over its service life. In addition, this paper provides a statistically 
based discussion of the effects of potential batch-to-batch variation 
of concrete strength. It addresses material property uncertainties, 
including the thermal-expansion coefficient. 


3606 Other Materials 


Refer also to citation(s) 34854, 35084, 35085, 35121, 35174, 
35273, 35509, 35510, 35512, 35515, 35517, 35806, 35915, 35995, 
36127, 36209, 36216, 36277, 36348, 36547, 36551, 36552, 36713, 
36727, 36729, 36737, 36740, 36741, 36749, 36751, 36931, 36989, 
37008, 37022, 37041, 37405, 37430, 37677, 37716, 37724, 37743, 
37754, 37867 


36417 (ANL/CHM/CP-79161) The direct synthesis of 
organic and organometallic-containing MICA-type aluminosili- 
cates. Carrado, K.A. (Argonne National Lab., IL (United States)); 
Awaluddin, A. Argonne National Lab., IL (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930802-6: 206. American 
Chemical Society national meeting, Chicago, IL (United States), 
22-27 Aug 1993). Order Number DE93019001. Source: OSTI; 
NTIS; GPO Dep. 

Layer-silicate clay structures can provide supramolecular organi- 
zation for catalysis, chiral reactions, colloid science, and electron 
transfer. The authors have successfully modified the experimental 
preparations of several different layer silicates in order to incorpo- 
rate a wide variety of organic and organometallic molecules in the 
clay galleries. Synthesis and physical characterization of these ma- 
terials are described and compared to ion-exchanged natural clay 
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analogs. In addition, the photophysical properties of organometallic 
Ru(Il) complexes incorporated by direct hydrothermal crystallization 
into synthetic clays were measured. 3 tabs, 21 refs. 


36418 (ANL/CHM/CP-79705) Structure-property _relation- 
ships in radical-cation (electron-donor molecule) and 
anion-based (including fullerides) organic superconductors 
and their use in the design of new materials. Williams, J.M. (Ar- 
gonne National Lab., IL (United States)); Carlson, K.D.; Kini, A.M. 
Argonne National Lab., IL (United States); Sandia National Labs., 
Albuquerque, NM (United States); North Carolina State Univ., 
Raleigh, NC (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;AC04-76DP00789 ;FG05-86ER45259. (CONF-9305269-1: NATO 
meeting on materials and crystallographic aspects of high T. su- 
perconductivity, Sicily (Italy), 17-29 May 1993). Order Number 
DE93018617. Source: OSTI; NTIS; GPO Dep. 

The presently known structure-property relations that have been 
developed for organic superconductors based on the ET molecule 
(b- phases and k-phases), and the Cgp-anion-based fullerides, and 
their use in the structural design of new superconducting materials 
are discussed. 12 refs, 11 figs, 4 tabs. 


36419 (ANL/ET/CP-—79533) Millimeter-wave imaging of 
composite materials. Gopalsami, N.; Bakhtiari, S.; Dieckman, 
S.L.; Raptis, A.C.; Lepper, MJ. Argonne National Lab., IL (United 
States). [1993]. 9p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-9308167-3: 20. 
annual review of progress in quantitative nondestructive evaluation 
(NDE), Brunswick, ME (United States), 1-6 Aug 1993). Order Num- 
ber DE93041160. Source: OSTI; NTIS; GPO Dep. 

This work addresses the application and evaluates the potential 
of mm-wave imaging in the W-band (75-110 GHz) using samples 
of low-loss dielectric and composite materials with artificial defects. 
The initial focus is on the measurement of amplitude changes in 
the back scattered and forward-scattered fields. The c-scan system 
employs a focused beam antenna to provide spatial resolution of 
about one wavelength. A plane-wave model is used to calculate 
the effective reflection (or transmission) coefficient of multilayer test 
sample geometry. Theoretical analysis is used to optimize the 
measurement frequency for higher image contrast and to interpret 
the experimental results. Both reflection and transmission images, 
based on back scattered and forward-scattered powers, were 
made with Plexiglas and Kevlar/epoxy samples containing artifi- 
cially introduced defects such as subsurface voids and disbonds. 
The results clearly indicate that mm-wave imaging has high poten- 
tial for non-contact interrogation of low-loss materials. 


36420 (ANL/MSD/CP-78121) The multicomponent _line- 
shape of the anharmonic A,(TO) phonon in PbTiO. Foster, 
C.M.; Li, Z.; Grimsditch, M.; Chan, S.K.; Karpov, V.G. Argonne Na- 
tional Lab., IL (United States). Jul 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930852-1: 8. international meeting on 
ferroelectricity, Gaithersburg, MD (United States), 8-13 Aug 1993). 
Order Number DE93018995. Source: OSTI; NTIS; GPO Dep. 
Detailed Raman studies of the optical phonons in single-crystal 
PbTiOg indicate that the frequencies and symmetry assignments in 


the literature must be revised. In this study, all k 20 optical 
phonon modes are directly observed and are shown to rigorously 
obey Raman selection rules. The angular dependence of the 
phonon frequencies indicates that the energy of the lowest 


frequency A,(TO) mode, which exhibits an anomalous 


anharmonisity-induced lineshape, is higher than the energy of the 
lowest frequency E(LO) mode at 300°K. 


36421 (ANL/MSD/CP-78507) The electromechanical prop- 
erties of tetragonal BaTiO; and PbTiO; single crystals. Li, Z.; 
Foster, C.M.; Grimsditch, M.; Chan, S.K. Argonne National Lab., IL 
(United States). Jul 1993. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930852-2: 8. international meeting on ferroelectricity, 
Gaithersburg, MD (United States), 8-13 Aug 1993). Order Number 
DE93019008. Source: OSTI; NTIS; GPO Dep. 
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The velocities of propagation for longitudinal and transverse 
sound waves in various directions have been measured by Brillouin 
scattering on high-quality mono-domain single crystals of BaTiO; 
and PbTiO . Using these velocities and also the dielectric permittiv- 
ities measured by the impedance method and by Raman 
spectroscopy, a complete set of elastic stiffness moduli Cj, piezo- 
electric constants e,;, and dielectric permittivity « has been 
determined at ambient temperature. Dependence of these electro- 
mechanical properties on orientation and frequency is presented 
for both materials and the physical implications will be discussed. 


36422 (ANL/MSD/CP-—79636) Fermiology and De Haas-van 
Alphen effect of 6-(ET)2IBr2. Wosnitza, J. (Karlsruhe Univ. (T.H.) 
(Germany). Physikalisches Inst.); Crabtree, G.W.; Carlson, K.D.; 
Wang, H.H.; Williams, J.M. Argonne National Lab., IL (United 
States). Apr 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930801-— 
10: Conference of the International Union of Pure and Applied 
Physics on low temperature physics (LT 20), Eugene, OR (United 
States), 1-11 Aug 1993). Order Number DE93019523. Source: 
OSTI; NTIS; GPO Dep. 

The Fermi surface of the organic superconductor §-(ET)2IBro in- 
vestigated by measurements of the de Haas - van Alphen (dHvA) 
effect has been found to have the typical two-dimensional cylindri- 
cal form. A small amount of corrugation could be quantitatively 
determined by the distinctive angular dependence of beating 
nodes. the existence of up to four almost identical frequencies in 
the dHvA signal may be explained by magnetic interaction effects 
within the samples. Due to the 1/cos@- behavior of the effective 
mass spin-splitting zeros could be detected. 


36423 (ANL/MSD/CP-79645) Deformation of an alumina- 
zirconia-silicon | carbide-whisker reinforced composite. 
Calderon-Moreno, J.M. (Seville Univ. (Spain). Dept. de Fisica de 
La Materia Condensada); DeArellano-Lopez, A.R.; Dominguez- 
Rodriguez, A.; Routbort, J.L.; Leasky, T. Argonne National Lab., IL 
(United States). Apr 1993. 7p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930927-2: 3. conference of the European Ceramic Society, Madrid 
(Spain), 13-17 Sep 1993). Order Number DE93040244. Source: 
OSTI; NTIS; GPO Dep. 

Alumina-zirconia composites (MERC) with the addition of 0 and 
28 vol % of silicon carbide whiskers have been deformed under 
compression at constant rate at 1450C, in air. Mechanical results 
are compared with the behavior of a commercial alumina (ARCO) 
with analogous proportions of silicon carbide-whiskers (0 and 30 
vol %), under the same testing conditions. Flow stresses are typi- 
cally higher for ARCO materials than for MERC materials. The 
addition of SiC whiskers increases flow stresses in ARCO compos- 
ites, and decreases them for MERC samples. Microstructural 
observations confirm that the change in flow stress is the result of 
the presence of a glass phase in the MERC samples. 


36424 (ANL/MSD/CP-79820) Neutron-scattering studies of 
Yb-bearing silicate glasses. Ellison, A.J.G.; Loong, C.K.; Wagner, 
J. Argonne National Lab., IL (United States). [1993]. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9309142-1: 20. rare earth research 
conference, Monterey, CA (United States), 12-17 Sep 1993). Order 
Number DE93019768. Source: OSTI; NTIS; INIS; GPO Dep. 

The static and dynamic magnetic response of the Yb* ions in 
2Na2O0-Yb203-6SiO2 glass and the isochemical crystalline silicate 
NasYbSizO,g has been studied by neutron diffraction, inelastic 
magnetic-scattering, and magnetic susceptibility measurements. 
The rare earth sites in the glass have an average coordination 
number of 5.6 + 0.5 and give a mean rare earth-oxygen bond 
length of 2.23 A; average Si-O and O-O coordination numbers and 
bond distances are comparable to those in vitreous SiO,. The 
magnetic excitation spectrum of the NagYbSigO, material was ana- 
lyzed by a crystal-field model using a method of descending 
symmetry. The magnetic susceptibility and the excitation spectrum 
of the Yb glasses can be described by a distribution of ligand-field 
effects on the Yb** ions that are similar to the nominal crystal field 
in crystalline Nag YbSi309. 





36425 (ANLU/MSD/CP-80610) Tensile and shear fracture be- 
havior of fiber reinforced plastics at 77K irradiated by various 
radiation sources. Humer, K. (Atominstitut der Oesterreichischen 
Hochschulen, Vienna (Austria)); Weber, H.W.; Tschegg, E.K.; 
Egusa, Shigenori; Birtcher, R.C.; Gerstenberg, H. Argonne National 
Lab., IL (United States). Aug 1993. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Contract 77.800/2-25/92. (CONF-930703-32: International cryo- 
genic engineering conference and international cryogenic materials 
conference, Albuquerque, NM (United States), 12-16 Jul 1993). Or- 
der Number DE93040280. Source: OSTI; NTIS; INIS; GPO Dep. 

Influence of radiation damage (gamma, electron, neutron) on 
mechanical properties of fiber reinforced plastics (FRPs) has been 
investigated. Different types of FRPs (two or three dimensional E-, 
S- or T-glass fiber reinforcement, epoxy or bismaleimide resin) 
have been irradiated at room temperature with 2 MeV electrons 
and ®°Co 4-rays up to 1.8 x 1 08 Gy as well as with different re- 
actor spectra up to a fast neutron fluence of 5 x 107? m-? (E > 
0.1 MeV). Tensile and intralaminar shear tests were carried out on 
the irradiated samples at 77 K. Some samples were irradiated at 5 
K and tested at 77 K with and without an annealing cycle to room 
temperature. Results on the influence of these radiation conditions 
and of warm-up cycles on the mechanical properties of FRPs are 
compared and discussed. 


36426 (BNL-49385) Performance of carbon-based hot frit 
substrates: 2, Coating performance studies in hydrogen at 
atmospheric pressure. Barletta, R.; Vanier, P.; Adams, J.; Svan- 
drlik, J.; Powell, J.R. Brookhaven National Lab., Upton, NY (United 
States). Jul 1993. 42p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE94000509. Source: OSTI; NTIS; GPO Dep. 

Erosion tests were conducted on coated graphite and 2D, 3D 
carbon- carbons in 1 atm hydrogen at high temperatures. Refrac- 
tory NbC, TaC coatings were used. It was found that the most 
effective combination of coating and substrate was TaC deposited 
by chemical vapor reaction method on AXF-5QI graphite. 


36427 (BNL-49386) Testing of protective coatings in hy- 
drogen. Vanier, P.E.; Barletta, R.; Adams, J.; Svandrlik, J. 
Brookhaven National Lab., Upton, NY (United States). Jul 1993. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. Order Number DE93040326. Source: 
OSTI; NTIS; GPO Dep. 

A series of tests of protective coatings on carbon-carbon sub- 
strates were performed. The tests involved exposure of the coated 
material to hydrogen at high temperatures, the examination of the 
coatings by scanning electron microscopy and the measurement of 
weight losses. The coatings included Re, TaHfC, TaC and NbC, 
with thicknesses of the order of 20-60 um. 


36428 


(CEA-CONF—-11521) Mechanical properties of clayey 
soils and thermal solicitations. Boisson, J.Y. (CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de |'Environnement et des Installations); Norotte, V.; Audiguier, M.; 
Billiotte, J. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions. 1992. 6p. (In French). (CONF-9209409-: Meeting on the 


structure and the mechanical behavior of geomaterials, 
Vandoeuvre-les-Nancy (France), 10 Sep 1992). Order Number 
DE94603010. Source: OSTI; NTIS (US Sales Only); INIS. 

Changes in permeability and mechanical properties of three 
clayey soils with temperature have been studied by using a special 
oedometric cell. The action of a thermal solicitation on the fabric 
and the behavior of the samples is highlighted. 3 figs., 1 tab. 


36429 (CEA-R-5633) Mechanisms and kinetics laws of in- 
active R7T7 reference glass dissolution in water at 90 deg C: 
initial dissolution rate measurements. Advocat, T.; Ghaleb, D.; 
Vernaz, E. CEA Centre d’Etudes de la Vallee du Rhone, 30 - Mar- 
coule (France). Dept. des Procedes de Retraitement. Feb 1993. 
108p. (In French). Order Number DE94602043. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The initial dissolution rate of inactive R717 reference glass was 
measured at 90 deg C in dilute aqueous solutions first at unspeci- 
fied pH, then with imposed pH values. In distilled water, R7T7 
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glass corrosion initially involved preferential extraction of boron and 
network modifier elements (Li, Na, Ca) as long as the solution pH 
remained acid. When the solution pH became alkaline, glass disso- 
lution was stoichiometric. These two mechanisms were confirmed 
by dissolution tests in aqueous solutions at imposed pH values un- 
der acid and alkaline conditions. The initial dissolution rate ro in 
mole.cm~*.s—' also increased significantly in alkaline media when 
the pH of the aqueous phase increased: in slightly acid media, se- 
lective glass dissolution formed a residual, de-alkalinized, hydrated 
glass that was characterized by transmission electron microscopy 
and secondary ion mass spectrometry. Under steady-state dissolu- 
tion conditions, the initial glass corrosion rate (in mole.cm—*.s—') 
was: in acid and alkaline media, amorphous and crystallized alter- 
ation products formed after complete dissolution of the silicated 
glass network. The first products formed consisted mainly of Zr, 
Rare Earths, Fe and Al. (author). 67 refs., 29 figs., 26 tabs., 21 
plates. 


36430 (EGG-10617-2184) X-ray analysis of alpha mercuric 
iodide crystal structure and processing effects. Keller, L. 
(CAMET Research, Inc., Goleta, CA (United States)); Wang, E.X.; 
Cheng, A.Y. EG and G Energy Measurements, Inc., Las Vegas, 
NV (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States) DOE Contract AC08-88NV10617. 
(CONF-9303206—1: 1993 Material Science Research (MRS) spring 
meeting, San Francisco, CA (United States), 12-16 Mar 1993). Or- 
der Number DE93017620. Source: OSTI; NTIS; GPO Dep. 

X-ray topography and rocking curve experiments were performed 
on a-mercuric iodide samples. As-grown crystals were examined 
for Intrinsic defects and crystallinity. Orientation of certain defects 
depends on the direction of crystal growth. The propagation of as- 
grown crystalline features was documented. The extent of crystal 
damage Introduced during various steps of device fabrication such 
as sawing, polishing, etching and contact deposition was explored. 
Coefficients of linear thermal expansion of a33 = 54 + 5-10-6/°C 
along the tetragonal c-axis, [001] direction and ay; = 11 + 4-10-*/ 
°C in the [100] direction were measured. 


36431 (EUR-14440) In situ measurements of the mechani- 
cal response of rock-salt on variable pressure load. Hamilton, 
L.F.M. (Energieonderzoek Centrum Nederland, Petten (Nether- 
lands)); Prij, J.; Benneker, P.B.J.M. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. 84p. Contract 
FIZW/CT90/0050. Source: OSTI; NTIS (US Sales Only); INIS. 

The variable pressure device (VPD) was used to measure the in- 
stantaneous and time-dependent response of rock-salt on pressure 
changes in the borehole. The aim of the measurements is to derive 
constitutive parameters to describe the thermomechanical behav- 
iour of rock-salt. The description of the constitutive behaviour 
frequently used assumes that the total deformation is the sum of a 
linear elastic part and a secondary creep part. Effects of primary 
creep and time-independent effects caused by micro cracks and 
plasticity are accounted for by reducing the modulus of elasticity. 
The best estimate of the modulus of elasticity derived from the 
measured instantaneous response is 22.4 GPa. This value does 
not differ significantly from the Young’s modulus which implies that 
the time-independent features have little effect on the behaviour of 
the salt around the borehole. Further consequences for the de- 
scription of the constitutive behaviour have to be investigated. 
Because of measuring inaccuracies caused by a leakage of the 
rubber bag, the time-dependent response could not be used to de- 
rive constitutive parameters. Due to this leakage the VPD cannot 
be used for further experiments. 13 refs., 40 figs., 8 tabs. 


36432 (IC-93/246) Fragmentation of Ge,_, Sn, Seg 
glasses. Saffarini, G. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1993. 16p. Order Number DE94603009. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Density, differential scanning calorimetry (DSC), X-ray diffraction 
(XRD), and X-ray photoelectron spectroscopy (XPS) measure- 
ments of Ge;_,SnxSe2 within 0.0 < x < 0.6 have been obtained. 
Upon increasing the Sn content, the density measurements show a 
non-monotonic decrease, while the differential scanning calorimetry 
measurements show a monotonic decrease of the glass transition 
temperature. The X-ray diffraction measurements on these glasses 
give interference functions which have first sharp diffraction peaks 
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(FSDP) indicating the presence of intermediate range order (IRO). 
The X-ray photoelectron spectroscopy measurements were used to 
determine the plasmon energies from the L3M45M45 selenium 
Auger peaks which may be looked upon as being determined by 
the local electron density about the selenium atoms. It is found that 
the plasmon energies deduced from the Auger peaks change 
markedly with the Sn content in these glasses. These results are 
consistent with the fragmentation of the molecular cluster network 
model proposed by Mikrut and McNeil. (author). 22 refs, 6 figs, 2 
tabs. 


36433 (INIS-AR-041) Fullerene fabrication using an arc 
furnace. Characterization of the product. Pasqualini, E.E. Comi- 
sion Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. 
de Materiales. 1993. 2p. (CONF-9310181-: 2. Argentine sessions 
on materials science, La Plata (Argentina), 25-28 Oct 1993). Order 
Number DE94603006. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. 5 refs. FULLERENES/arc furnaces; 
FULLERENES/fabrication; ATOMIC CLUSTERS; ELECTRODES; 
FULLERENES; FABRICATION; GRAPHITE 


36434 (INIS-mf—13696, pp. 3) Nonisothermal effects during 
the main crack propagation in brittle materials. Druinsky, E. 
(Technion-israel Inst. of Tech., Haifa (Israel). Dept. of Materials En- 
gineering); Levin, L.; Klyuch, A.; Arone, R. Feb 1993. 230p. 
(CONF-9302143-: 6. Israel materials engineering conference 
(IMEC), Dead Sea (Israel), 24 Feb 1993). In Sixth Israel materials 
engineering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. CRACK PROPAGATION/brittleness; BRIT- 
TLENESS; HEAT AFFECTED ZONE 


36435 (KAERC—208/91) Assessment of carbon atom 
displacement rate in the irradiation facility of the IRT-2000 re- 
actor. Hwang Sok Ha; Han Zong Hwa. Ministry of Atomic Energy, 
Pyongyang (Korea, Democratic People’s Republic of). Research 
Center for Atomic Energy. Aug 1992. 9p. (In Korean). Order Num- 
ber DE94602044. Source: OSTI; NTIS (US Sales Only); INIS. 

The article showed displacement number of atom, the damage 
function, according to the energy of the carbon atom on the basis 
of the analysis of the displacement processes of crystal atom 
formed at the time when the high speed carbon atom penetrated 
through the graphite crystal. Using the neutron spectra and dam- 
age function in the irradiation facility of the IRT-2000 reactor which 
was calculated by Monte Carlo method, we studied the displaced 
rate of the carbon atom in the graphite crystal per unit of nickel fis- 
sion flux. The result is as follows. Dyj=1063x10-*4, atom/ 
atomxsecx®,;. (author). 


36436 (KCP—613-5282) Characterization studies of lower 
and non-TD! polyurethane encapsulants. Wilson, M.H. Allied- 
Signal Aerospace Co., Kansas City, MO (United States). Kansas 
City Div. Sep 1993. 32p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00613. (CONF- 
9308150-6: Environmentally conscious manufacturing congress 
‘93, Arlington, VA (United States), 30 Aug - 1 sep 1993). Order 
Number DE93041129. Source: OSTI; NTIS; INIS; GPO Dep. 

Polyurethane prepolymers containing toluene diisocyanate (TDI) 
are used within the Nuclear Weapons complex for many adhesive 
and encapsulation applications. As part of a program for minimizing 
hazards to workers and the environment, TDI will be eliminated. 
This report presents evaluation of alternative encapsulants. 


36437 (LA-SUB-93-213-1) Acrylic mechanical bond tests. 
Wouters, J.M.; Doe, P.J. Los Alamos National Lab., NM (United 
States). Feb 1991. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040672. Source: OSTI; NTIS; GPO Dep. 

The tensile strength of bonded acrylic is tested as a function of 
bond joint thickness. 0.125 in. thick bond joints were found to 
posses the maximum strength while the acceptable range of joints 
varied from 0.063 in. to almost 0.25 in. Such joints are used in the 
Sudbury Neutrino Observatory. 
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36438 (LA-SUB—93-213-2) Effect of panel alignment and 
surface finish on bond strength. Wouters, J.M. (Los Alamos Na- 
tional Lab., NM (United States)); Doe, P.J.; Baker, W.E. Los 
Alamos National Lab., NM (United States). Oct 1991. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. Order Number DE93040825. Source: OSTI; 
NTIS; GPO Dep. 

The flexural strength of bonded acrylic is tested as a function of 
panel alignment and bond surface finish. Bond strength was shown 
to be highly dependent on both parameters with only a narrow 
range of values yielding a high strength bond. This study was per- 
formed for the heavy water-containing acrylic vessel for the 
Sudbury Neutrino Observatory detector. 


36439 (LA-UR-93-2024) Failure of hierarchically structured 
materials: Statics and dynamics. Newman, W.|. (California Univ., 
Los Angeles, CA (United States)); Gabrielov, A.M.; Phoenix, S.L.; 
Turcotte, D.L. Los Alamos National Lab., NM (United States). 1 Jul 
1993. 17p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. Grant EAR-91-04624. 
(CONF-9304168-2: NATO advanced research workshop on spatio- 
temporal patterns in nonequilibrium complex systems, Santa Fe, 
NM (United States), 13-17 Apr 1993). Order Number DE93018563. 
Source: OSTI; NTIS; GPO Dep. 

We consider by computational and analytic means the failure 
properties of hierarchically organized bundles of fibers with equal 
load sharing among survivors. a problem that may be treated ex- 
actly by renormalization methods. We show, independent of the 
specific properties of an individual fiber, that the stress and time 
thresholds for failure of fiber bundles obey universal, albeit differ- 
ent, scaling laws with respect to the size of the bundles. The 
application of these results to fracture processes in earthquake 
events and in engineering practice helps to provide insight into 
some of the observed patterns and scaling. 


36440 (LA-UR-93-2881) Thermal behavior of natural zeo- 
lites. Bish, D.L. Los Alamos National Lab., NM (United States). 
[1993]. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-9306100-5: Zeo- 
lite 93: 4th international conference on the occurrence, properties, 
and utilization of natural zeolites, Boise, ID (United States), 20-28 
Jun 1993). Order Number DE93040091. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Thermal behavior of natural zeolites impacts their application and 
identification and varies significantly from zeolite to zeolite. Zeolites 
evolve H20 upon heating, but recent data show that distinct “types” 
of water (e.g., loosely bound or tightly bound zeolitic water) do not 
exist. Rather water is bound primarily to extra-framework cations 
with a continuum of energies, giving rise to pseudocontinuous loss 
of water accompanied by a dynamic interaction between remaining 
H20 molecules and extra-framework cations. These interactions in 
the channels of zeolites give rise to dehydration dependent on the 
extra-framework cation, in addition to temperature and water vapor 
pressure. The dehydration reaction and the extra-framework cation 
also affect the thermal expansion/contraction. Most zeolites un- 
dergo dehydration-induced contractions that may be anisotropic, 
although minor thermal expansion can be seen with some zeolites. 
Such contractions can be partially or completely irreversible if they 
involve modifications of the tetrahedral framework and/or if rehy- 
dration is sluggish. Thermally induced structural modifications are 
also driven initially by dehydration and the concomitant contraction 
and migration of extra-framework cations. Contraction is accommo- 
dated by rotations of structural units and tetrahedral cation-oxygen 
linkages may break. Thermal reactions that involve breaking of 
tetrahedral cation-oxygen bonds markedly irreversible and may be 
kinetically limited, producing large differences between short- and 
long-term heating. 


36441 (LA-UR-—93-2943) Energy transfer between thulium 
and praseodymium ions in solids. Cockroft, N.J. (Los Alamos 
National Lab., NM (United States)); Murdoch, K.M. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930831-3: 9. international conference on 





luminescence and optical spectroscopy of condensed matter, 
Storrs, CT (United States), 9-13 Aug 1993). Order Number 
DE93040093. Source: OSTI; NTIS; GPO Dep. 

New thulium-to-praseodymium upconversion and cross-relaxation 
energy transfer mechanisms are observed. YLiF, has several sub- 
sets of dopant ions, which exhibit a variety of transfer efficiencies. 
Dual-pulse laser excitation of dimers in CsCdBr3 is used to demon- 
Strate a probable upconversion pathway. 


36442 (LBL—33500) Imaging of SiC in metal matrix com- 
posites. Radmilovic, V. (Belgrade Univ. (Yugoslavia). Dept. of 
Physical Metallurgy); O’Keefe, M.A.; Thomas, G. Lawrence Berke- 
ley Lab., CA (United States). Aug 1992. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (CONF-9209115—2-Extd.Abst.: 10. EUREM 
conference, Granada (Spain), 7-11 Sep 1992). Order Number 
DE93040291. Source: OSTI; NTIS; GPO Dep. 

TEM has advantages over XRD in determining lattice periodicity. 
This paper reports an attempt in matching a simulation to an ex- 
perimental image of SiC in an Al-8.5wt%Fe-1.3 wt%V-1,7 wt%Si 
composite containing 15 wt% SiC particulates, processed by pow- 
der metallurgy. The hexagonal allotrope has predominantly the 6H 
polytype structure; 1/3 of the 15R polytype is also observed. This 
SiC structure represents the 87R polytype. 6 refs, 2 figs. 


36443 (LBL-34279) Semiconductor isotope engineering. 
Haller, E.E. Lawrence Berkeley Lab., CA (United States). May 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States); National Aeronautics and Space Administration, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00098. Contract 
W17605;ADT-8809616. (CONF-9310156—1: GADEST ‘93: getter- 
ing and defect engineering in semiconductors, Klingmuehle 
(Germany), 9-14 Oct 1993). Order Number DE93040119. Source: 
OSTI; NTIS; GPO Dep. 

Isotopic control of semiconductor crystals offers a wide range of 
scientific and technical opportunities. We review neutron transmu- 
tation doping of natural and isotopically controlled semiconductor 
structures, special properties of isotope superlattices, the effect of 
host isotopes on local vibrational modes of low mass impurities, 
and intrinsic properties which depend on isotope mass and isotopic 
composition of single crystals. 


36444 (LBL-34400) Metallization and charge-transfer gap 
closure of transition-metal iodides under pressure. Chen, A. Li- 
Chung. Lawrence Berkeley Lab., CA (United States). May 1993. 
105p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract ACO3-76SF00098. Order Number DE93040301. 
Source: OSTI; NTIS; GPO Dep. 

It is shown with resistivity and near-IR absorption measurements 
that Nilo, Colz, and Fela metallize under pressure by closure of the 
charge-transfer energy gap at pressures of 17, 10, and 23 GPa, 
respectively, which is close to the antiferromagnetic-diamagnetic 
transition in Nilp and Coly. Thus, the magnetic transitions probably 
are caused by the metallization; in Nilo and Cols, the insulator- 
metal transitions are first order. Moessbauer and XRD data were 
also collected. Figs, 46 refs. 


36445 (LI!YaF-1750) Search for dibaryon resonances in the 
(p, 2p) reaction on ®Li and carbon nuclei at 1 GeV provided 
with the cumulative protons. Baturin, V.N.; Vikhrov, V.V.; Ko- 
marov, E.N.; Nelyubin, V.V.; Sulimov, V.V. AN SSSR, Leningrad 
(Russian Federation). Inst. Yadernoj Fiziki. 1991. 30p. (In Russian). 
Order Number DE94600797. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In search of narrow dibaryon resonances we have studied the 
(p.2p) reaction with production of cumulative protons on ®Li and 
carbon nuclei at 1 GeV. Two time-of-flight spectrometers were 
used to measure the momenta of protons. The spectra of effective 
masses of the proton pairs were investigated at several angles of 
dibaryon system production. No reliable evidence of narrow struc- 
tures was found. 70 refs.; 7 figs.; 1 tab. 


36446 (SAND—93-0406C) Time-resolved shock compres- 
sion of porous rutile: Wave dispersion in porous solids. 
Anderson, M.U.; Graham, R.A.; Holman, G.T. Sandia National 
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Labs., Albuquerque, NM (United States). [1993]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930676—-40: 14. international conference of 
the International Association for the Advancement of High Pressure 
Science and Technology, Colorado Springs, CO (United States), 27 
Jun - 2 jul 1993). Order Number DE93018848. Source: OSTI; 
NTIS; GPO Dep. 

Rutile (TiO2) samples at 60% of solid density have been shock- 
loaded from 0.21 to 6.1 GPa with sample thickness of 4 mm and 
studied with the PVDF piezoelectric polymer stress-rate gauge. 
The technique uses a copper capsule to contain the sample which 
has PVDF gauge packages in direct contact with front and rear 
surfaces. A precise measure is made of the compressive stress 
wave velocity through the sample, as well as the input and propa- 
gated shock stress. Initial density is known from sample 
preparation, and the amount of shock-compression is calculated 
from the measurement of shock velocity and input stress. Shock 
states and re-shock states are measured. Observed data are con- 
sistent with previously published high pressure data. It is observed 
that rutile has a “crush strength” near 6 GPa. Propagated stress- 
pulse rise times vary from 234 to 916 nsec. Propagated 
stress-pulse rise times of shock-compressed HMX, 2Al + Fe2Os, 
3Ni + Al, and 5Ti + 3Si are presented. 


36447 (SAND-93-0441C) Characterization of amorphous 
material in shocked quartz by NMR spectroscopy. Assink, R.A.; 
Boslough, M.B.; Cygan, R.T. Sandia Nationai Labs., Albuquerque, 
NM (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930676—34: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE93019069. Source: OSTI; NTIS; GPO 
Dep. 

Nuclear magnetic resonance (NMR) analysis of the recovered 
products from a series of controlled explosive shock-loading experi- 
ments on quartz powders was performed to _ investigate 
shock-induced amorphization processes. Silicon-29 NMR _ spec- 
troscopy is an excellent probe of the local bonding environment of 
silicon in minerals and is capable of detecting and characterizing 
amorphous and disordered components. NMR spectra obtained for 
the recovered material exhibit a narrow resonance associated with 
the shocked crystalline material, and a broad component consistent 
with an amorphous phase despite the absence of evidence for 
glass from optical microscopy. The NMR measurements were per- 
formed over a range of recycle times from 1 to 3 x 10° S. Results 
demonstrate that the magnetization in both the crystalline and 
amorphous material following power-law behavior as a function of 
recycle time. The amorphous component dominates the spectra for 
short NMR recycle times due to its shorter relaxation time relative 
to the crystalline material. Fractal analysis of the power-law rela- 
tions suggests a fractal dimension of 2 for the amorphous phase 
and 3 for the crystalline phase. 


36448 (SAND-93-0809C) Effects of pressure on the orien- 
tational ordering and phase transitions in solid Cgp and Cy. 
Samara, G.A.; Hansen, L.V.; Morosin, B.; Schirber, J.E. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930676-37: 14. international 
conference of the International Association for the Advancement of 
High Pressure Science and Technology, Colorado Springs, CO 
(United States), 27 Jun - 2 jul 1993). Order Number DE93018858. 
Source: OSTI; NTIS; GPO Dep. 

The temperature-pressure phase diagrams of solid Cgp and C79 
have been determined and compared. A significant finding is the 
large influence of interstitial species and of the pressure transmit- 
ting medium on the orientational ordering processes. The pressure 
results reveal different, nearly degenerate configurations in both 
solids, which are believed to be due to hindered molecular rotations 
by interstitial species, and possibly different stacking modes in C7p. 


36449 (SAND-93-0832C) Effect of exciton localization and 
delocalization on magnetic-field-dependent photoluminescence 
linewidths in semiconductors. Lyo, S.K.; Jones, E.D.; Kurtz, S.R. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
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9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930831-2: 9. international 
conference on luminescence and optical spectroscopy of con- 
densed matter, Storrs, CT (United States), 9-13 Aug 1993). Order 
Number DE93018860. Source: OSTI; NTIS; GPO Dep. 

Theory and data are presented for the photoluminescence 
linewidth in ordered and disordered semiconductor alloys 
(Ino.4gGap.52P) at low temperatures. In disordered (ordered) sys- 
tems, the linewidth is due to exciton localization (exciton-impurity 
scattering) and increases (decreases) as a function of the field in 
agreement with the data. 


36450 (SAND—93-1596C) NMR spectroscopic examination 
of shocked sandstone from Meteor Crater, Arizona. Cygan, 
R.T. (Sandia National Labs., Albuquerque, NM (United States)); 
Boslough, M.B.; Kirkpatrick, R.J. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 11p. Sponsored by USDOE, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930676-39: 14. international confer- 
ence of the International Association for the Advancement of High 
Pressure Science and Technology, Colorado Springs, CO (United 
States), 27 Jun - 2 jul 1993). Order Number DE93019068. Source: 
OSTI; NTIS; GPO Dep. 

Solid state silicon-29 nuclear magnetic resonance (NMR) spec- 
troscopy has been used to characterize the formation of high 
pressure silica polymorphs and amorphous material associated 
with the shocked Coconino Sandstone from Meteor Crater, Ari- 
zona. Five samples of the sandstone were obtained from several 
locations at the crater to represent a range of shock conditions 
associated with the hypervelocity impact of a 30 m-diameter mete- 
orite. The NMR spectra for these powdered materials exhibit peaks 
assigned to quartz, coesite, stishovite, and glass. A new resonance 
in two of the moderately shocked samples is also observed. This 
resonance has been identified as a densified form of amorphous 
silica with silicon in tetrahedra with one hydroxyl group. Such a 
phase is evidence for a shock-induced reaction between quartz 
and steam under high pressure conditions. 


36451 (SAND—93-1652C) Preparation and properties of 
sol-gel derived PZT thin films for decoupling capacitor appli- 
cations. Schwartz, R.W. (Sandia National Labs., Albuquerque, NM 
(United States)); Dimos, D.; Lockwood, S.J.; Torres, V.M. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9304197—1: International sym- 
posium on integrated ferroelectrics, Colorado Springs, CO (United 
States), 19-21 Apr 1993). Order Number DE93018853. Source: 
OSTI; NTIS; GPO Dep. 

The use of ceramic thin films as decoupling capacitors offers the 
possibility of capacitor integration within the integrated circuit (IC) 
package, and potentially, directly onto the IC itself. Since these 
configurations minimize series inductance, higher operational 
speeds are possible. In the present study we have investigated the 
dielectric and leakage characteristics of sol-gel PZT films. For com- 
positions near the morphotropic phase boundary, dielectric 
constants of 1000, and loss tangents of about 0.02, were ob- 
served. The current - voltage behavior of the capacitors was 
characterized by a non-linear response, and significant asymmetry 
in both the leakage and breakdown characteristics as a function of 
bias sign was observed. Breakdown fields for PZT 53/47 thin films 
were typically ~800 kV/cm at 25°C. We have also studied the ef- 
fects of La and Nb dopant additions and alternate firing strategies 
on film leakage characteristics. Donor doping at 2 - 5 mol % low- 
ered leakage currents by a factor of 10°. For films prepared by a 
multilayering approach, firing each layer to crystallization resulted 
in leakage currents that were a factor of 10° lower than films pre- 
pared by the standard process. 


36452 (SGP-TR-122, pp. 297-302) A solution to proppant 
dissolution in hydrothermal environments. Knox, J.A. (Hallibur- 
ton Services, Duncan, OK (US)); Weaver, J.D. Stanford Univ., CA 
(United States). [1989]. (CONF-890114—-: 14. workshop on 
geothermal reservoir engineering, Stanford, CA (United States), 
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24-26 Jan 1989). In Fourteenth workshop geothermal reservoir en- 
gineering: Proceedings. 353p. Order Number DE92016026. 
Source: OSTI; NTIS; GPO. 

The chemistry of silica may be among the most widely studied 
subjects in the world. The concern with silica in this paper relates 
to its use as a gravel packing material in wells which produce from 
an unconsolidated formation or as a proppant used to provide a 
high permeability fracture path to the wellbore in lower permeability 
consolidated formations. A description of a new proppant which 
avoids the shortcomings of both sand and bauxite is described in 
this paper. The described material is somewhat more angular than 
sand, but usually can meet the API minimum recommended 
sphericity and angularity requirements for gravel packing. Its acid 
solubility is very similar to that of sand, which permits performance 
of HCI and HF acid stimulation treatments through gravel packs of 
this material. 9 refs., 13 figs., 2 tabs. 


36453 (UCID—20622-92-2, pp. 22) Molecular modeling. 
Calef, D.F. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. In Chemistry and materials science progress report: 
Second half, FY 1992. 71p. Order Number DE93014364. Source: 
OSTI; NTIS. 

The efforts at molecular modeling are focused on improved pre- 
dictive capabilities for the crystal structures and heats of formation 
for new compounds. The general classes of compounds of greatest 
interest to the chemists working on synthetics in the Energetic Ma- 
terials Group are substituted, usually nitrated and/or aminated, 
nitrogen-containing heterocyclic rings. Because this class of com- 
pounds causes the greatest difficulty for traditional empirical 
schemes, the authors are working to develop methods based on 
ab initio calculations. 


36454 (UCID-20622-92-2, pp. 39-40) Properties of carbon 
fibers. Christensen, R.M. Lawrence Livermore National Lab., CA 
(United States). Mar 1993. In Chemistry and materials science 
progress report: Second half, FY 1992. 71p. Order Number 
DE93014364. Source: OSTI; NTIS. 

Work has continued on research topics in materials science, es- 
pecially as related to composite materials. Two explicit research 
forays were completed during this reporting period. The first con- 
cerns the properties of fiber composites in the fluid suspension 
state encountered in processing and synthesis operations. The 
polymeric matrix phase at this stage can be treated as a Newto- 
nian viscous fluid, whereas the unusual aspects of behavior relate 
to the suspended fiber phase. The second is the problem of void- 
containing isotropic materials with both 2-D and 3-D formulations. 
This problem is the inverse of that for a composite material con- 
taining nearly rigid inclusions. Both problems are of interest and 
importance in their own right. The void-containing problem has 
yielded to a new approach, and some quite general new results 
have been found. In the next reporting period, the authors expect 
to complete their work on the symmetry properties of carbon fibers. 
This work has been carried out for several periods because it 
turned out to be much more difficult than expected, but a new ap- 
proach has been found that should give successful results. Also, 
work is expected to begin on the mechanical properties of inter- 
faces within the next period. 


36455 (UCID—20622-92-2, pp. 43-45) Growth and transport 
of crystalline defects. De Yoreo, J.J.; Ebbers, C.A. Lawrence Liv- 
ermore National Lab., CA (United States). Mar 1993. In Chemistry 
and materials science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OSTI; NTIS. 

The most important accomplishments of the last six months in 
this project have been in understanding the source of strain in 
mixed crystals of K(D,H;_,)2PO, (DKDP). These crystals are a 
central component of many advanced, high-power, solid-state, 
laser systems. The presence of strain in these crystals results in 
spatial inhomogeneities in the phase and the polarization state of 
the laser beam. The results of this work should be generally appli- 
cable to solution-grown optical crystals. 


36456 (UCID—20622-92-2, pp. 46-48) High-dose ion impian- 
tation of Al into Si(111) and Si(100). Daley, R.S.; Musket, R.G. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 





In Chemistry and materials science progress report: Second haf, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

To further the understanding of elemental layer formation via ion 
implantation, the authors have chosen to implant high doses of Al 
into monocrystalline silicon. The Si(Al) system satisfies the neces- 
sary equilibrium properties: a simple eutectic (Te = 577°C) with low 
mutual solubility (1.5 at.% Si in Al at 577°C, 0.16 at.% Al in Si at 
1190°C). This is the first attempt to synthesize a buried elemental 
layer in silicon, and the primary research goals were to determine if 
layer formation is possible with this binary system and to enhance 
our understanding of the process of precipitate coalescence. 


36457 (UCID—20622-92-2, pp. 49-50) Atomic-scale strain 
and defect generation in growing films. Bedrossian, P. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
In Chemistry and materials science progress report: Second half, 
FY 1992. 71ip. Order Number DE93014364. Source: OSTI; NTIS. 
Effective exploitation of the potential for tailoring the macroscopic 
properties of novel materials requires an understanding of their 
microscopic origins. The authors have commissioned and demon- 
strated a new surface-physics facility that is designed to investigate 
at a fundamental and atomistic level the structure and reactivity of 
surfaces and interfaces. This facility is intended to form a compo- 
nent of the development of an in-house expertise in addressing the 
fundamental physics of the morphology and electronic structure of 
strain and defects that exist at solid surfaces and that bear directly 
on the engineering of interfaces in useful materials, such as multi- 
layer structures. Increasingly, the ability to engineer useful, 
heteroepitaxial materials has come to depend on a detailed 
understanding of the atomic-scale generation, interaction, and ma- 
nipulation of surface defects. By making available new, atomistic 
imaging techniques (such as scanning tunneling microscopy) while 
also connecting microscopic, atomic-scale observations with macro- 
scopic properties (using low-energy and reflection high-energy 
electron diffraction and Auger spectroscopy), the new facility both 
augments and complements ongoing work in this Department. 


36458 (UCID—20622-92-2, pp. 52-55) Inorganic and organic 
aerogels. Hrubesh, L.W.; Tillotson, T.M.; Kong, F.M.; Pekala, R.W. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
In Chemistry and materials science progress report: Second half, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

A fundamental understanding is being developed of how chemi- 
cal composition and nanostructure affect the thermal, acoustic, 
catalytic, optical, mechanical, and electrical properties of aerogels. 
This research program investigates the synthetic conditions neces- 
sary to tailor the structure and properties of organic and inorganic 
aerogels at the nanometer scale. This synthetic approach involves 
the sol-gel polymerization of (1) multi-functional monomers or (2) 
molecular building blocks in dilute solution. The resultant aerogels 
have ultrafine cell-pore sizes, large surface areas, and a solid ma- 
trix composed of interconnected colloidal-like particles or fibrous 
chains with characteristic diameters of 10 nm. Accomplishments 
during the second half of FY92 are reviewed. 


36459 (UCID-20622-92-2, pp. 56-57) Synthesis and charac- 
terization of melamine-formaldehyde aerogels. Pekala, R.W.; 
Gebert, M.S.; Alviso, C.T. Lawrence Livermore National Lab., CA 
(United States). Mar 1993. In Chemistry and materials science 
progress report: Second half, FY 1992. 71p. Order Number 
DE93014364. Source: OSTI; NTIS. 

Melamine-formaldehye (MF) aerogels are a new type of organic 
aerogel optical, thermal, acoustic, and mechanical properties. Solu- 
tion pH is the major variable that controls the structure and 
properties of MF aerogels. Potential applications for these materi- 
als include inertial confinement fusion targets, transparent window 
insulation, acoustic impedance matching devices, and chemical 
sensors. The major limitation of this technology is the inability to 
circumvent the supercritical extraction process, which is both time- 
consuming and expensive. Progress is described in using two 
different synthetic approaches for the preparation of MF aerogels. 


36460 (UCID—20622-92-2, pp. 58-60) Structural transforma- 
tion and precursor phenomena in advanced materials. Turchi, 
P.E.A. (Univ. of Houston, TX (US)); Reinhard, L.T.; Moss, S.C. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
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In Chemistry and materials science progress report: Second half, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

To modify, optimize, and control the occurrence of complex 
phases, experimental and theoretical tools need to be combined to 
probe the nucleation and growth processes at very early stages. 
This requires atomistic monitoring of precursor phenomena— 
namely, local chemical order and static atomic displacement 
field—and transient structures that may act as seeds for the forma- 
tion of these phases. The authors are studying these properties 
both theoretically with modern electronic structure theory of phase 
stability and experimentally with scattering and surface techniques 
for bec-based Fe-Cr alloys, which transform to a complex o phase 
upon cooling. 


36461 (UCID—20622-92-2, pp. 61-63) Magnetic ultrathin 
films, surfaces, and multilayers. Tobin, J.G. (Naval Research 
Lab., Washington, DC (US)); Waddill, G.D.; Sterne, P.A,; 
Jankowski, A.; Pappas, D.P.; Tong, S.Y. Lawrence Livermore 
National Lab., CA (United States). Mar 1993. In Chemistry and ma- 
terials science progress report: Second half, FY 1992. 71p. Order 
Number DE93014364. Source: OSTI; NTIS. 

The authors have used circularly polarized x rays with core-level 
photoemission and x-ray absorption to probe the magnetic struc- 
ture of ultrathin films of Fe/Cu(001) and multilayers of (Fe/Pt)x. 
Figures are presented which show examples of photoemission 
magnetic circular dichroism of the Fe 2p and 3p states. A figure is 
also presented of the x-ray absorption magnetic circular dichroism 
of an FePt multilayer. 


36462 (UCID—20622-92-2, pp. 67-69) Fundamental studies 
of particle-solid interactions. Rubia, T.D. de la; Guinan, M.W. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
In Chemistry and materials science progress report: Second haff, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

The aim of this research is to improve current understanding of 
non-equilibrium processing of solids and surfaces with ion beams. 
Goals are to develop models of defect production and transport in 
irradiated materials in order to help industry develop better and 
more efficient macroscopic modeling tools for fabricating electronic 
devices and other advanced materials. Current studies focus on 
two topics: (1) molecular dynamics (MD) studies of disordering, 
atomic mixing, and defect production in intermetallic compounds 
and (2) MD studies of energetic-particle interactions with semicon- 
ductor materials. This summary reviews work on MD studies of 
intermetallic alloys, code development on massively parallel pro- 
cessing (MPP) computers, and MD studies of semiconductor 
device processing with ion beams and plasmas. 


36463 (UCRL-ID—112775-Rev.1) Materials Science and En- 
gineering: Revision 1. Lesuer, D.R. Lawrence Livermore National 
Lab., CA (United States). Jun 1993. 34p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93040497. Source: OSTI; NTIS; GPO Dep. 

Five papers are included: processing and characterization of 
laminated metal composites, casting process modeling, character- 
izing the failure of composite materials, fiber-optic Raman 
spectroscopy for cure monitoring of advanced polymer composites, 
and modeling superplastic materials. The papers have been pro- 
cessed separately for the data base. 


36464 (UCRL-ID—113832) Effects of light exposure on irra- 
diated barium fluoride crystals. Wuest, C.R.; Mauger, GJ. 
Lawrence Livermore National Lab., CA (United States). 20 Apr 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. Order Number DE94000356. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Small barium fluoride crystals have been irradiated using cobalt- 
60 gamma rays under various illumination conditions to establish 
the effect of photo-bleaching of the radiation-induced color centers. 
This paper describes results of a few different experiments con- 
ducted at LLNL over the past few weeks. 


36465 (UCRL-JC—112177-Rev.1) Effects of aqueous solu- 
tion compositions on Aerocapacitor energy density: Revision 
1. Mayer, S.T.; Kaschmitter, J.L.; Pekala, R.W. Lawrence Liver- 
more National Lab., CA (United States). May 1993. 11p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-930571-12-Rev.1: 183. Electrochemical 
Society meeting, Honolulu, HI (United States), 16-21 May 1993). 
Order Number DE94000385. Source: OST!; NTIS; GPO Dep. 

The Aerocapacitor is an electrochemical double-layer capacitor 
that uses carbon aerogels as electrodes. The method of fabrica- 
tion, physical properties, associated electrochemical behavior, and 
the effects of electrolyte composition on capacitance of carbon 
aerogel elecrodes are discussed. 


36466 (UCRL-JC—113766) Shock compression of low- 
density foams. Holmes, N.C. Lawrence Livermore National Lab., 
CA (United States). Jul 1993. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930676-49: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE93040545. Source: OSTI; NTIS; GPO 
Dep. 

Shock compression of very low density micro-cellular materials 
allows entirely new regimes of hot fluid states to be investigated 
experimentally. Using a two-stage light-gas gun to generate strong 
shocks, temperatures of several eV are readily achieved at densi- 
ties of roughly 0.5-1 g/cm® in large, uniform volumes. The 
conditions in these hot, expanded fluids are readily found using the 
Hugoniot jump conditions. We will briefly describe the basic 
methodology for sample preparation and experimental measure- 
ment of shock velocities. We present data for several materials 
over a range of initial densities. This paper will explore the applica- 
tions of these methods for investigations of equations of state and 
phase diagrams, spectroscopy, and plasma physics. Finally, we 
discus the need for future work on these and related low-density 
materials. 


36467 (UM-P-—92/74) Regrowth zones in laser annealed ra- 
diation damaged diamond. Jamieson, D.N. (Melbourne Univ., 
Parkville, VIC (Australia). School of Physics); Prawer, S.; Dooley, 
S.P.; Kalish, R. Melbourne Univ., Parkville, VIC (Australia). School 
of Physics. [1993]. 21p. (CONF-9201160-: 3. international confer- 
ence on nuclear microprobe technology and applications, Uppsala 
(Sweden), 8-12 Jan 1992). Order Number DE94600821. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Focused laser annealing of ion implanted diamond with a 15 um 
diameter laser spot produces as variety of effects that depend on 
the power density of the laser. Channeling Contrast Microscopy 
(CCM) provides a relatively straight forward, rapid, method to ana- 
lyse the annealed regions of the diamond to characterize the 
effects. In order of increasing laser power density, effects that are 
observed include: regrowth of the end of range damage of the ion 
implantation, formation of a buried graphitic layer and complete 
graphitization of the surface of the diamond down to the bottom of 
the original damage layer. Information provided by CCM leads to 
an understanding the causes of these effects and provides insight 
into the carbon phase diagram in the neighbourhood of the 
graphite to diamond phase transition. Analysis of the effects of 
laser annealing by CCM are complicated by the swelling of the dia- 
mond lattice caused by the original ion implantation, compaction 
following regrowth and the effect of the analysis beam irradiation it- 
self. 12 refs., 5 figs. 


40 CHEMISTRY 


Refer also to citation(s) 35912, 35914, 37928 


36468 (ANL—93/17) Chemical Technology Division annual 
technical report, 1992. Battles, J.E.; Myles, K.M.; Laidler, J.J.; 
Green, D.W. Argonne National Lab., IL (United States). Jun 1993. 
238p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE93019465. 
Source: OST; NTIS; INIS; GPO Dep. 

In this period, CMT conducted research and development in the 
following areas: (1) electrochemical technology, including advanced 
batteries and fuel cells; (2) technology for fluidized-bed combustion 
and coal-fired magnetohydrodynamics; (3) methods for treatment of 
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hazardous waste, mixed hazardous/radioactive waste, and munici- 
pal solid waste; (4) the reaction of nuclear waste glass and spent 
fuel under conditions expected for an unsaturated repository; (5) 
processes for separating and recovering transuranic elements from 
nuclear waste streams, treating water contaminated with volatile or- 
ganics, and concentrating radioactive waste streams; (6) recovery 
processes for discharged fuel and the uranium blanket in the Inte- 
gral Fast Reactor (EFR); (7) processes for removal of actinides in 
spent fuel from commercial water-cooled nuclear reactors and bur- 
nup in IFRs; and (8) physical chemistry of selected materials 
(corium; Fe-U-Zr, tritium in LiAlOz in environments simulating those 
of fission and fusion energy systems. The Division also conducts 
basic research in catalytic chemistry associated with molecular en- 
ergy resources and novel’ ceramic precursors; materials chemistry 
of superconducting oxides, electrified metal/solution interfaces, and 
molecular sieve structures; and the geochemical processes _in- 
volved in water-rock interactions occurring in active hydrothermal 
systems. In addition, the Analytical Chemistry Laboratory in CMT 
provides a broad range of analytical chemistry support services to 
the technical programs at Argonne National Laboratory (ANL). 


36469 (ORNL-6756) Chemistry Division annual progress 
report for period ending April 30, 1993. Poutsma, M.L.; Ferris, 
L.M.; Mesmer, R.E. Oak Ridge National Lab., TN (United States). 
Aug 1993. 243p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE94001014. Source: OSTI; NTIS; GPO Dep. 

The Chemistry Division conducts basic and applied chemical 
research on projects important to DOE's missions in sciences, en- 
ergy technologies, advanced materials, and waste management/ 
environmental restoration; it also conducts complementary re- 
search for other sponsors. The research are arranged according to: 
coal chemistry, aqueous chemistry at high temperatures and pres- 
sures, geochemistry, chemistry of advanced inorganic materials, 
structure and dynamics of advanced polymeric materials, chemistry 
of transuranium elements and compounds, chemical and structural 
principles in solvent extraction, surface science related to heteroge- 
neous catalysis, photolytic transformations of hazardous organics, 
DNA sequencing and mapping, and special topics. 


36470 (UCID—20622-92-2, pp. 1) Weapons-supporting re- 
search. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. In Chemistry and materials science progress report: 
Second half, FY 1992. 71p. Order Number DE93014364. Source: 
OSTI; NTIS. 

The work in Weapons-Supported Research is discussed in three 
areas: thrust areas, group projects, and individual projects. The 
summaries presented in each group describe progress on each 
particular project. Projects in the thrust areas are fundamentals of 
physics and processing of metals; interfaces, adhesion, and bond- 
ing; energetic materials; plutonium research; and synchrotron 
radiation-based materials science. The group research project is an 
atomistic approach to the interaction of surfaces with the environ- 
ment. Individual projects are properties of carbon fibers; coherent 
control of chemical reaction dynamics; growth and transport of 
crystalline defects; high-dose ion implantation of Al into Si(111) 
and Si(100); and atomic-scale strain and defect generation in 
growing films. 
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Refer also to citation(s) 34766, 34793, 34962, 34996, 35008, 
35009, 35026, 35029, 35118, 35157, 35270, 35326, 35360, 35397, 
35399, 35911, 36242, 36267, 36295, 36296, 36297, 36298, 36299, 
36415, 36548, 36774, 37027, 37397, 37454, 37605 


36471 (ANL/MSD/CP-—79635) Facilities for in situ ion beam 
studies in transmission electron microscopes. Allen, C.W. (Ar- 
gonne National Lab., IL (United States)); Ohnuki, S.; Takahashi, H. 
Argonne National Lab., IL (United States). Aug 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9308122-3: 3. international conference 
on advanced materials, Tokyo (Japan), 31 Aug - 4 sep 1993). Or- 
der Number DE93019567. Source: OSTI; NTIS; INIS; GPO Dep. 





Interfacing an ion accelerator to a transmission electron micro- 
scope (TEM) allows the analytical functions of TEM imaging and 
electron diffraction from very small regions to be employed during 
ion-irradiation effects studies. At present there are ten such instal- 
lations in Japan, one in France and one in the USA. General 
specifications of facilities which are operational in 1993 are sum- 
marized, and additional facilities which are planned or being 
proposed are briefly described. 


36472 (ANL/MSD/CP-—79661) Data acquisition as a design 
parameter in the modern AEM. Zaluzec, N.J. Argonne National 
Lab., IL (United States). Apr 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930822-9: Annual meeting of the Electron Microscopy So- 
ciety of America, Cincinnati, OH (United States), 1-6 Aug 1993). 
Order Number DE93019522. Source: OSTI; NTIS; GPO Dep. 

The components of a modern analytical electron microscope 
(AEM) are not necessarily optimized. A pessimistic view is pre- 
sented of an AEM system, particularly on the data acquisition end. 
The question of how to design the instrument to collect the data ef- 
ficiently, is considered. Several points for doing this are outlined. 


36473 (CONF-930438-29) Electron holography applied to 
the study of ceramic materials. Voelki, E.; Allard, L.F.; Nolan, 
T.A. Oak Ridge National Lab., TN (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE Con- 
tract AC05-840R21400. From 95. annual meeting of the American 
Ceramic Society; Cincinnati, OH (United States); 18-22 Apr 1993. 
Order Number DE94000329. Source: OSTI; NTIS; GPO Dep. 

The experimental setup of a transmission electron microscope 
for electron holography is shown. Using a model system of small 
gold particles on amorphous germanium, capabilities of electron 
holography are demonstrated. These include nanodiffraction, en- 
ergy filtering, correction of aberrations and separate display of 
image amplitude and phase. The method of electron holography is 
then applied to the characterization of a grain boundary in a SigN4 
ceramic. 


36474 (CONF-9309222-1) Probing interface structure and 
bonding at atomic resolution by STEM. Pennycook, S.J.; Brown- 
ing, N.D.; Jesson, D.E.; Chisholm, M.F. Oak Ridge National Lab., 
TN (United States). Jun 1993. 5p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. From 
Multinational congress on electron microscopy; Parma (italy); 13-17 
Sep 1993. Order Number DE93019203. Source: OSTI; NTIS; GPO 
Dep. 

Advantage of STEM is that no model structures are required to 
interpret the images to first order, so that unexpected interfacial 
phenomena will be immediately apparent, such as in CoSi2/Si(100) 
interface made by Co implantation/annealing. By depositing two 
monolayer Ge marker layers during growth of Sig 5Geo.5 alloy 
layer, a misfit dislocation was found to nucleate to relieve the 
strain. Hole concentration profiles can be measured in YBCO su- 
perconductor, using the pre-edge of the oxygen K EELS spectrum. 
Future directions of this combination of atomic-resolution imaging 
and analysis on a single microscope are discussed briefly. 


36475 (DOE/ET/15601-T60) Coherent anti-stokes Raman 
spectroscopy system for point temperature and major species 
concentration measurement. Singh, J.P.; Yueh, Fang-Yu. Missis- 
sippi State Univ., MS (United States). Diagnostic Instrumentation 
and Analysis Lab. [1993]. 45p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-80ET15601. Order Num- 
ber DE94000909. Source: OSTI; NTIS; GPO Dep. 

The Coherent anti-Stokes Raman Spectroscopy system (CARS) 
has been developed as a laser-based, advanced, combustion- 
diagnostic technique to measure temperature and major species 
concentration. Principles of operation, description of the system 
and its capabilities, and operational details of this instrument are 
presented in this report. 


36476 (IAEAVAL-031) Optimization of the semiautomated 
Macdonald and Savage procedure: Analytical services of CCL 
NRI Rez to IAEA/SAS (outside from the analyses of inspection 
samples and process solutions). Period 1989. Kuvik, V. (Ustav 
Jaderneho Vyzkumu CSKAE, Rez (Czech Republic)); Vrbova, L. 
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International Atomic Energy Agency, Vienna (Austria). Jun 1990. 
45p. Order Number DE94602861. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Several topics concerning the Macdonald and Savage (MD/S) 
procedure used for the potentiometric determination of plutonium 
were included in the programme of Analytical Services requested 
form CCL Rez. One part of the work was focussed on eliminating 
the variations of the Pu results and titems. The sulfuric reagent 
should be aged at least for one week. The optimal composition of 
the sulfuric reagent is 2M sulfuric acid + 0.2M sulfuric acid + 0.25 
cerous nitrate. The excess of 0.002 N permanganate may vary be- 
tween 0.016 and 0.1 mi. A variation of 0.02M oxalic acid between 
0.08 and 0.14 ml is acceptable. The presence of Ga results in a 
slight positive bias of the Pu determination at ratio. Ga/Pu = 0.25. 
3 refs, 18 tabs. 


36477 (IAEA-TECDOC-683, pp. 37-43) Inductively coupled 
plasma source mass spectrometry. Price Russ, G. Ill (Lawrence 
Livermore National Lab., CA (United States)). International Atomic 
Energy Agency, Vienna (Austria). Jan 1993. (CONF-8906428-: Ad- 
visory group meeting on development and evaluation of alternative 
radioanalytical methods, including mass spectrometry for marine 
materials, Monaco (Monaco), 6-9 Jun 1989). In Development and 
evaluation of alternative radioanalytical methods, including mass 
spectrometry for marine materials: Proceedings of an advisory 
group meeting held in Monaco, 6-9 June 1989. 95p. Order Num- 
ber DE93625117. Source: OSTI; NTIS (US Sales Only); INIS. 
Inductively coupled plasma source mass spectrometry (ICP-MS) 
is a relatively new (5 y commercial availability) technique for simul- 
taneously determining the concentration and isotopic composition 
of a large number of elements at trace levels. The principle advan- 
tages of ICP-MS are the ability to measure essentially all the 
metallic elements at concentrations as low as 1 part in 10’? by 
weight, to analyse aqueous samples directly, to determine the iso- 
topic composition of essentially all the metallic elements, and to 
analyse samples rapidly (minutes). The history of the development 
of ICP-MS and discussions of a variety of applications have been 


discussed in detail in Date and Gray (1988). Koppenaal (1988, 
1990) has reviewed the ICP-MS literature. In that ICP-MS is a rela- 
tively new and still evolving technique, this chapter will discuss 
potential capability more than proven performance. (author). 24 
refs. 


36478 (IAEA-TECDOC-713, pp. 209-235) Trace and rare 
earth element distribution in clay-sand suite from Orte and 
San Angelo dei Lombardi (Italy). Ghiara, E. (ENEA, Casaccia 
(italy). Centro Ricerche Energia); Gragnani, R.; Michetti, |.; Tad- 
deucci, A. International Atomic Energy Agency, Vienna (Austria). 
Jul 1993. In Nuclear techniques in the study of pollutant transport 
in the environment. Interaction of solutes with geological media 
(methodological aspects): Final report of a co-ordinated research 
programme, 1987-1992. 343p. Order Number DE94602763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Migration or accumulation of elements in geological media is 
affected by environmental conditions. Lithology, hydrology, mineral- 
ogy, physico-chemical condition and geochemical mobility of the 
elements are some of the most important factors that affect the dis- 
tribution of elements and compounds in the lithosphere. In particular 
different redox conditions influence the mobility of some elements 
showing different geochemical mobility with respect to their oxida- 
tion state. To study the effects on some trace elements distribution, 
investigations were carried out in a quarry near Orte and near S. 
Angelo dei Lombardi (Italy) where a clayey series is interbedded 
with sandy levels. From a geochemical point of view, the presence 
of oxidized sandy layers interbedded with reduced horizons gives 
the opportunity to study the distribution and the behaviour of rare 
earth elements and trace elements in different lithological situa- 
tions. The geochemical analyses were performed both along the 
whole series and, in more details, at the boundary between the 
clay and the oxidized sand. The samples were analyzed for grain 
size and mineralogical composition. 25 refs, 17 figs, 7 tabs. 


36479 (INIS-AR-031) Nineteenth Latin-American congress 
on chemistry: Book of abstracts. Asociacion Quimica Argentina, 
Buenos Aires (Argentina). 1990. 23p. (In English, Spanish, Por- 
tuguese). (CONF-9011336-: 19. Latin-American congress on 
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chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). Order Number 
DE94602762. Source: OSTI; NTIS (US Sales Only); INIS 

This publication deals with different in-scope papers presented at 
the 19. Latin-American congress on chemistry, held in Buenos Aires 
(Argentine Republic) from November 5-9, 1990. The original docu- 
ment where these papers are contained, consists of 567 pages. 


36480 (INIS-AR-031, pp. p219) Evaluation and optimization 
of the multiple standard addition method in solids by means 
of X-ray fluorescence. Custo, G.S. (Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Dept. de Quimica Ana- 
litica); Vigoda de Leyt, D. Asociacion Quimica Argentina, Buenos 
Aires (Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. 
Latin-American congress on chemistry, Buenos Aires (Argentina), 
5-9 Nov 1990). In Nineteenth Latin-American congress on chem- 
istry: Book of abstracts. Order Number DE94602762. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. X-RAY FLUORESCENCE ANALYSIS/ 
Zirconium base alloys; CONCENTRATION RATIO; NIOBIUM; 
NIOBIUM ALLOYS; POWDERS; QUANTITATIVE CHEMICAL 
ANALYSIS 
36481 


(INIS-AR-031, pp. p429) Influence of electronic 


impact of the copper/oxygen system studied by Auger spec- 
troscopy. Heras, J.M. (Instituto de Investigaciones Fisicoquimicas 
Teoricas y Aplicadas (INIFTA), La Plata (Argentina)); Andreasen, 
© 


Q 


G.; Viscido, L. Asociacion Quimica Argentina, Buenos Aires 
(Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. Latin- 
American congress on chemistry, Buenos Aires (Argentina), 5-9 
Nov 1990). In Nineteenth Latin-American congress on chemistry: 
Book of abstracts. Order Number DE94602762. Source: OSTI; 
NTIS (US Sales Only); INIS 

Short communication. AUGER ELECTRON SPECTROSCOPY/ 
chemisorption; AUGER ELECTRON SPECTROSCOPY/copper; 
ADSORPTION; AUGER EFFECT; CHEMISORPTION; COPPER; 
COPPER OXIDES; ELECTRON BEAMS; OXYGEN; WORK FUNC- 
TIONS 


36482 (INIS-AR-031, pp. or4) Polyatomic and multicharged 
ions in spark mass spectrometry. Gautier, E.A. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Quimica Analitica); Marrero, J.G.; Servant, R.E. Asociacion Quim- 
ica Argentina, Buenos Aires (Argentina). 1990. 23p. (In Spanish). 
(CONF-9011336—: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. SPARK MASS SPECTROMETERS/mass 
spectra; SPARK MASS SPECTROMETERS/multicharged ions; 
COPPER; LANTHANUM; OXIDES; PLASMA; SOLIDS; STRON- 
TIUM; SUPERCONDUCTORS 


36483 (INIS-AR-031, pp. p203) Selection of operating con- 
ditions for the analysis of alloys using emission spectroscopy 
with inductive plasma. Farias de Funes, S.S. (Comision Nacional 
de Energia Atomica, Buenos Aires (Argentina). Dept. de Quimica 
Analitica); Batistoni, D.A. Asociacion Quimica Argentina, Buenos 
Aires (Argentina). 1990. 23p. (in Spanish). (CONF-9011336—: 19. 
Latin-American congress on chemistry, Buenos Aires (Argentina), 
5-9 Nov 1990). In Nineteenth Latin-American congress on chem- 
istry: Book of abstracts. Order Number DE94602762. Source: 
OSTi; NTIS (US Sales Only); INIS. 

Short communication. EMISSION SPECTROSCOPY/qualitative 
chemical analysis; COPPER ALLOYS; NICKEL ALLOYS; PLASMA 


36484 (INIS-AR—031, pp. p205) Boron determination in fer- 
rous alloys by ion selective electrode potentiometry. Bianco, 
G.N. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica Analitica); Crubellati, R.O.; Chiacchio, 
H.A. Asociacion Quimica Argentina, Buenos Aires (Argentina). 
1990. 23p. (in Spanish). (CONF-9011336—-: 19. Latin-American 
congress on chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). 
In Nineteenth Latin-American congress on chemistry: Book of ab- 
stracts. Order Number DE94602762. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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Short communication. ION SELECTIVE ELECTRODE ANALY- 
S!S/potentiometry; IMPURITIES; ION EXCHANGE MATERIALS; 
POTENTIOMETRY; IRON ALLOYS; QUANTITATIVE CHEMICAL 
ANALYSIS; RESINS 


36485 (INIS-AR-031, pp p206) Comparative analysis of 
Zr in presence of Tit* by complexometry, XRD (X-ray diffrac- 
tion) and XRF (X-ray fluorescence). Ayerbe A. {Universidad de 
Cantabria, Santander (Spain}): Munoz. E.; Blanco, C.; Cosin, L 
Asociacion Quimica Argentina, Buenos Aires (Argentina). 1990. 
23p (In Spanish). (CONF-9011336—-: 19. Latin-American congress 
on chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). In Nine- 
teenth Latin-American congress on chemistry: Book of abstracts 
Order Number DE94602762. Source: OST!; NTIS (US Sales Only); 
INIS 

Short communication. COMPLEXOMETRY/comparative evalua- 
tions; QUANTITATIVE CHEMICAL ANALYSIS/x-ray diffraction; 
QUANTITATIVE CHEMICAL ANALYSIS/x-ray fluorescence analy- 
sis; ACCURACY; COMPLEXOMETRY; EDTA; SENSITIVITY 
ANALYSIS; TITANIUM; ZIRCONIUM; ZIRCONIUM IONS 


36486 (INIS-AR-031, pp. p218) Nickel separation by extrac- 
tion chromatography and subsequent determination by 
compiexometric potentiometry. Ledesma, A.G. (Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Quimica Analitica); La Rosa, R.A.; Crubellati, R.O. Asociacion 
Quimica Argentina, Buenos Aires (Argentina). 1990. 23p. (in Span- 
ish). (CONF-9011336—: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. EXTRACTION CHROMATOGRAPHY/ 
nickel alloys; NICKEL ALLOYS/quantitative chemical analysis; 
COMPLEXOMETRY; EDTA; POTENTIOMETRY; STEELS 


36487 (INIS-AR-037) A general methodology for the 
development of analytical techniques using adsorption po- 
larography. Magallanes, J.F. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Quimica de Reac- 
tores); Scalabrini Ortiz, M.; Baumgartner, E.C.; Olave C, S. 
Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Quimica de Reactores. 1993. 3p. (In English, Spanish). 
(CONF-9304214—: 8. Argentine congress on physico-chemistry, 
Mar del Plata (Argentina), 19-22 Apr 1993). Order Number 
DE94602863. Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. POLAROGRAPHY/quantitative chemical 
analysis; POLAROGRAPHY/uranium dioxide; URANIUM DIOXIDE/ 
polarography; COBALT COMPOUNDS; COPPER COMPOUNDS; 
ELECTROLYSIS; IRON COMPOUNDS; LIGANDS; POLAROGRA- 
PHY 


36488 (INIS-BR-3154) Analytical study of zirconium and 
hafnium a-hydroxy carboxylates. Terra, V.R. UNESP, 
Araraquara, SP (Brazil). Inst. de Quimica. 1991. 111p. (In Por- 
tuguese). Order Number DE94602864. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The analytical study of zirconium and hafnium a-hydroxy car- 
boxylates was described. For this purpose di-mandelic, di-p-bromo 
mandelic, di-2-naphthyl glycolic, and benzilic acids were prepared. 
These were used in conjunction with glycolic, di-lactic, dl-2-hydroxy 
isovaleric, dl-2-hydroxy hexanoic, and dl-2-hydroxy dodecanoic 
acids in order to synthesize the zirconium(IV) and hafnium(lV) 
tetrakis(a-hydroxy carboxylates). The compounds were character- 
ized by melting point determination, infrared spectroscopy, 
thermogravimetric analysis, calcination to oxides and X-ray diffrac- 
tometry by the powder method. (C.G.C). 


36489 (INIS-BR-3155) Preparation, characterization and 
thermal behaviour study of 4-dimethyl amino benzal pyruvate 
of lanthanides (Ill) and yttrium (Ill) in solid state. Miyano, M.H. 
UNESP, Araraquara, SP (Brazil). Inst. de Quimica. 1990. 101p. (in 
Portuguese). Order Number DE94602865. Source: OSTI; NTIS 
(US Sales Only); INIS. 





Solid state compounds involving Ln and DMBP, where Ln 
trivalent lanthanides (except promethium) and yttrium; DMBP 4- 
dimethyl amino benzylidene pyruvate, were prepared by addition of 
ligand to the corresponding metal ions chlorides, both in aqueous 
solution. The precipitates were washed with distilled water and 
dried at 40° C in a forced circulation oven. Complexometry with 
EDTA, thermogravimetry (TG), differential thermal analysis (DTA), 
infra-red absorption and X-ray diffraction have been used in the 
study of these compounds. (author). 


36490 (INIS-BR-3156) Extraction of lanthanides ions (lil) 
from aqueous solution by sodium salt of the N(4amino- 
benzoate)-propyl-silica gel. Retamero, R.C. UNESP, Araraquara, 
SP (Brazil). Inst. de Quimica. 1991. 79p. (In Portuguese). Order 
Number DE94602872. Source: OSTI; NTIS (US Sales Only); INIS. 

The silica gel 60 of specific superficial area 486 m*.g-' was 
modified chemically with the ligand 4-amino benzoate of sodium in 
water-ethanol environment (I:L). The adsorptions of metallic ions 
were from water solutions at approximately 2 x 10-° M of chloride 
of Pr(lll), Nd(ill), Eu(til) and Ho(ill). In these experiments we could 
see that the system gets the equilibrium of adsorption rapidly and 
that the pH of the environment has a great influence on the pro- 
cess of adsorption, being that the number of metal mols adsorpted 
in the matrix varied between 10,00 and 17,00 x 10-5 mols. g~" 
with a pH of approximately 5 for all the lanthanides, where the ad- 
sorption curves reach equilibrium. (author). 


36491 (INIS-BR-3157) Interaction study of amino acids 
and the peptide aspartame with lanthanide (Ill) ions. Carubelli, 
C.R. UNESP, Araraquara, SP (Brazil). Inst. de Quimica. 1990. 
192p. (In Portuguese). Order Number DE94602866. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The interactions between the Nd(Ill) ion with the amino acids L- 
aspartic acid, L-glutamic acid and L-histidine and the peptide 
aspartame in aqueous solution were studied. The study was con- 
ducted by means of electronic spectroscopy with the Judd-Ofelt 
formalism for transition intensity parameters calculations. Several 
coordination compounds involving Nd(lll), Eu(ill), and Tb(ill) and 
the ligands L-histidine and aspartame were synthesized and char- 
acterized in the solid state. Mixed compounds involving Eu(Ill) and 
Tb(Ill) with the same ligands were synthesized and characterized 
also. The characterization were achieved by chemical analysis, 
melting points, vibrational spectroscopy (IR) and powder X-ray 
diffractometry. (author). 


36492 (INIS-mf-13608) Quantitative chemical analysis of 
lead in canned chillis by spectrophotometric and nuclear tech- 
niques. Sanchez Paz, L.A. Universidad Nacional Autonoma de 
Mexico, Mexico City (Mexico). Facultad de Quimica. 1991. 59p. (In 
Spanish). Order Number DE94601971. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The objectives of this work are the quantification of lead contents 
in two types of canned chilli of three trademarks, determining its in- 
side of maximum permissible level (2 ppm), comparing moreover 
two trademarks that have flask and canned presentation for to de- 
termine the filling effect in the final content of lead, moreover make 
a comparative study of the techniques using on base to exactitude, 
linearity and sensibility. The techniques used were atomic absorp- 
tion spectrophotometry, plasma emission spectrometry and x-ray 
fluorescence. The preliminary treatment of the samples was by cal- 
cination, continued of the ashes dissolution in acid medium, for 
later gauge a determinate volume for analyze by atomic absorption 
and plasma emission. For the analysis by x-ray fluorescence, after 
solubilyzing ashes, its precipitate the lead with PCDA (Pyrrolidine 
carbodithioic ammonium acid) then its filtered, filter paper is dried 
and counted directly. The standards preparation is made following 
the same procedure as in samples using lead titrisol solution. For 
each technique the recovery percent is determined by the addition 
of enough know amount. For each technique calibration curves are 
plotted been determined that the three are lineal in the established 
range of work. The recovery percent in three cases is superior to 
ninety five percent. By means of a variance analysis it was deter- 
mined that lead contain in samples do not exceed two ppm., and 
the lead content in canned chillis is superior to contained in glass 
containers (1.7, 0.4 ppm respectively). X-ray fluorescence analysis 
is different to the attained results by the other two techniques due 
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to its sensibility is less. The most advisable techniques for this kind 
of analysis are atomic absorption spectrophotometry and plasma 
emission. (Author). 


36493 (INIS-mf-13611) Determination of the concentrations 
of lead in raw milk in the Valley of Toluca. Rosas Vilchis, E. 
Universidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Facultad de Quimica. 1991. 74p. (In Spanish). Order Number 
DE94601985. Source: OSTI; NTIS (US Sales Only); INIS. 

The object of the present work, undertaken under the program of 
Regional and Cooperative Agreement for Nuclear Science and 
Technology in Latin America (ARCAL IV), was to determine the 
amounts of lead found in raw milk using the analytic techniques of 
Atomic Absorption Spectrophotometry (AAS), Inductively Coupled 
Plasma Atomic Emission Spectrometry (ICP-AES) and X-ray Fluo- 
rescence (FRX); so as to aid in solving problems of public health 
originating from elevated amounts of heavy metals in foods of ani- 
mal origin. A total of thirty samples of raw milk were collected in 
the Valley of Toluca in Mexico, where heavy metal contaminants in 
the environment due to effects of rapid industrialization and urban- 
ization, are known to have entered the food chain. The 
methodology, consisting in destroying organic matter in the sam- 
ples by calcination, and included, in the case of AAS and ICP-AES, 
acid digestion. In the case of FRX, lead was extracted by ammo- 
nium 1-pyrrolidine carboditioate (APDC). The equipment to be used 
was calibrated and both blank and working solutions prepared in 
order to perform quantitative analysis. The concentrations of lead 
which were found in all the milk samples ranged from <0.03 to 
0.31 pg/ml milk. These amounts within the maximum permissible 
limits, 0.5 g/ml for all types of milk, established by the FDA. In the 
analysis ICP-AES gave best results as to sensitivity, precision and 
accuracy, followed by AAS which gave reliable results. FRX failed 
to detect lower limits and was, therefore, less reliable. (Author). 


36494 (INIS-mf-13612) Evaluation of emery dust on the 
manufacture of abrasives by neutron activation analysis and 
atomic absorption spectroscopy. Granados Correa, F. Instituto 
Estatal para el Desarrollo de la Seguridad en el Trabajo, Mexico 
City (Mexico). 1992. 70p. (In Spanish). Order Number 
DE94601972. Source: OSTI; NTIS (US Sales Only); INIS. 

In this work it is presented an evaluation on the degree of con- 
tamination by emery dust in a working area where abrasives are 
manufactured, in a factory located in the industrial area of Toluca 
City by neutron activation analysis and atomic absorption spec- 
troscopy. The samples were collected on Whatman filters and 
attacked with hot concentrated HCl. The elements founded were: 
Al, Si, V, Mg, Br, Mn, Ni, Zn, Fe, Cr, Ca and Pb. They are a risk 
for the health of the workers. (Author). 


36495 (INIS-mf-13614) Recovery of uranium from phos- 
phatic rock and its derivatives. Romero Guzman, E.T. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)). Uni- 
versidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Facultad de Quimica. 1992. 81p. (In Spanish). Order Number 
DE94601973. Source: OSTI; NTIS (US Sales Only); INIS. 

The recovery of uranium present in the manufacture process of 
phosphoric acid and fertilizers has been one interesting field of 
study in chemistry. It is true that the recovery of uranium it is not 
very attractive from the commercial point of view, however the 
phosphatic fertilizers have an important amount of uranium which 
comes from the starting materials (phosphatic rock), therefore there 
must be many tons of uranium that are dispersed in the environ- 
mental together with the fertilizers used in agriculture every year. 
They are utilized for the enrichment of the nutrients which are ex- 
hausted in the soil. In this work, uranium was identified and 
quantified in the phosphatic rocks and in inorganic fertilizers using 
Gamma Spectroscopy, Neutron Activation Analysis, UV/Visible 
Spectrophotometry, Alpha Spectroscopy. On the other hand, it was 
done a correlation of the behaviour of uranium with inorganic ele- 
ments present in the samples such as phosphorus, calcium and 
iron; which were determined by UV/Visible Spectrophotometry for 
phosphorus and Atomic Absorption Spectrometry for calcium and 
iron. The quantity of uranium found in the phosphatic rock, phos- 
phoric acid and fertilizers was considerable (70-200 ppm). The 
adequate conditions for the recovery of 40% of total of uranium 
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from the phosphatic rock with the addition of leaching solutions 
were stablished. (Author). 


36496 (INIS-mf-13616) Dating of zircons by the fission 
track method. Tenorio Hernandez, L.M. Universidad Nacional Au- 
tonoma de Mexico, Mexico City (Mexico). Facultad de Ingenieria. 
1992. 61p. (In Spanish). Order Number DE94601974. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work describes dating zircons by the Fission Track Method. 
Physical principles of the method, physical properties of zircons 
and geochemical properties of uranium are discussed briefly. When 
starting with a hand sample, mineral separation is required; the fol- 
lowing steps are needed: crushing and sieving, washing and 
drying, magnetic separation, heavy liquid separation (Bromoform 
2.89 g/cm, Diyodomethane = 3.31 g/cm®), and manual separation 
on a stereoscopic microscope. Once the zircon concentrate is ob- 
tained, these are mounted on a FEP teflon mount, then polished 
and etched on an eutectic mix of 10 g. of KOH + 7.2 g. of NaOH, 
heated to 210 C. Then the mounts are prepared for irradiation, 
sterilizing and putting on top of them an external detector (a thin 
sheet of muscovite poor in uranium content). The package is then 
wrapped in plastic and sent to the reactor together with standard 
zircons of Known age (Fish Canyon Tuff: Naeser et.al., 1981), 
mounted in the same way, plus standard glasses of known ura- 
nium content. The package was irradiated in a site known as 
SIRCA (Rotatory Capsules Irradiation System). Then the package 
is left to decay for several days, and then the external detectors 
are etched in a 48% concentrated HF acid for 5 minutes. Once the 
samples are processed through the mentioned steps, spontaneous 
tracks appear in the zircons and induced tracks appear in the 
external detectors. On counting the tracks one obtains ps (sponta- 
neous track density) and p,; (induced track density). These two 
parameters together with another one called ‘zeta ' (obtained from 
the standard zircons and glasses), are used to obtain the age of 
the sample. Zircons from Cerro de Mercado, Durango were dated 
and the age obtained was 30 +5 Ma. This date is in agreement 
with similar results obtained by Fleisher and Naeser (1975) for zir- 
cons of the same locality and dated by the same method. 


36497 (INIS-mf-13617) Geological Dating by “° Ar - ** Ar 
method. Volibert Romero, M.E. Universidad Nacional Autonoma de 
Mexico, Mexico City (Mexico). Facultad de Ingenieria. 1992. 90p. 
(In Spanish). Order Number DE94601975. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The isotope *° K is radioactive, it decays to *° Ar stable. The 
number of *° Ar atoms produced from “° K, permits to calculate 
the date of rocks and minerals. This dating technique is named 
‘Conventional K-Ar Dating Method’. The *° Ar - °° Ar dating 
method permits to calculate the age of rocks and minerals eliminat- 
ing the limitation of the K-Ar method by calculating potassium and 
argon concentrations in a single measurement of the ratio of argon 
isotopes. In this work, the irradiation of the sample with fast neu- 
trons in the nuclear reactor was established. °° Ar is obtained from 
the induced reaction °° K (n,p) °° Ar. Thus the ration of 4° Ar -99 
Ar allows to obtain the date of rocks and minerals. This ratio was 
measured in a mass spectrometer. If the measurement of argon 
concentration in the sample is carried out at different increasing 
temperature values, it is possible to get information of paleotem- 

ratures. The number of atoms °° Ar is a function of the number 

® K atoms, irradiation time, neutrons flux, its energy E and the 
capture cross section o of 9° K. These parameters are calculate in- 
directly by obtaining the so called 'J value ' by using a standard 
mineral with known age (HD-BI y Biot-133), this mineral is irradi- 
ated together with the unknown age sample. The values of ‘J’ 
obtained are in the interval of 2.85 a 3.03 (x 10-3)J/h. Rocks from 
‘Tres Virgenes’ were dated by the method described in this work, 
showing an agreement with previous values of different authors. 
The age of this rocks are from Cenozoico era, mainly in the 
miocene period. (Author). 


36498 (INIS-mf-13620, pp. No pagination) Determination of 
chemical pollutants in the atmosphere of the Valley of Toluca 
by neutron activation analysis. Garcia, S.|. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)); Iturbe, J.L.; 
Granados, C.F.; Sanchez-Meza, J.C. Instituto de Investigaciones 
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Electricas, Cuernavaca (Mexico); Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico); Instituto Mexicano de 
Petroleo, Mexico City (Mexico). 1992. 133p. (In Spanish). (CONF- 
9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
H1E-ININ-IMP on technological specialties. Topic 6: environmental 
contamination. Order Number DE94601976. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The studies about the presence of contaminants in the atmos- 
phere of diverse cities have been increased widely because to the 
problems that those cause to public health. Because of this in 
1986 was made an Atmospheric Monitoring Program in the Valley 
of Toluca including the city of Toluca and Toluca- Lerma industrial 
corridor. That program consist of a preliminary net of sampling for 
the recollection of total suspended particles on glass-fiber filters, 
the sampling was performed two times a week in five different 
zones. To date have been analyzed some of these filters by atomic 
absorption in the Chemistry School of the Mexico's State Univer- 
sity. In this work, is showed the establishment of chemical 
treatment technique and the results of quantitative analysis through 
neutron activation in filters of recent monitoring. (Author). 


36499 (INIS-mf-13629, pp. No pagination) Triga Mark Ili Re- 
actor in paleotemperatures determination. Balcazar Garcia, M. 
(Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico)); Vollbert Romero, E.; Jorge Terrell, D.; Escudero Badillo, M.; 
Nieto Obregon, J. Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico City 
(Mexico). 1992. 190p. (In Spanish). (CONF-9207219—: 6. Seminar 
of the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 
15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological 
specialties. Topic 13: earth sciences. Order Number DE94601977. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Triga Mark Ill reactor produces neutron fluxes which are 
used to irradiate geologic specimens with age estimation purposes. 
Irradiation produces radioactive nucleus in the sample as well as: 
3° Ar used in the age estimation “° Ar/® Ar ratio, and fission frag- 
ments for the age estimation by fission tracks detection. This 
document presents the basis for both methods, as well as the 
attained results, and has the purpose to perform joint experimenta- 
tion in order to extend the usefulness of the method to 
paleotemperature determination. A brief comment about the associ- 
ated problematic of the sampie irradiation is made. 


36500 (INIS-mf-13633) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 12: analytical chemistry. Insti- 
tuto de Investigaciones Electricas, Cuernavaca (Mexico); Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); Insti- 
tuto Mexicano de Petroleo, Mexico City (Mexico). 1992. 98p. (In 
Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on 
technological specialities, Salazar (Mexico), 15 Jul 1992). Order 
Number DE94600548. Source: OSTI; NTIS (US Sales Only); INIS. 
The document includes 9 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
of analytical chemistry. (Topic 12). 3 items were in INIS subject 
scope and a separate abstract was prepared for each of them. 


36501 (INIS-mf—13633, pp. No pagination) Multi-element 
study in aluminium by activation analysis technique. Lopez 
Reyes, C. (Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico)); Cardenas Puebla, S. Instituto de Investigaciones 
Electricas, Cuernavaca (Mexico); Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico); Instituto Mexicano de 
Petroleo, Mexico City (Mexico). 1992. 98p. (In Spanish). (CONF- 
9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP on technological specialties. Topic 12: analytical 
chemistry. Order Number DE94600548. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The instrumental activation analysis is a technique relatively 
quickly that help to know the elemental composition of materials. It 
is used mainly in the trace elements determination but in the case 
of major elements it is necessary to make some considerations as 
the different nuclear reactions carried out due to the neutron flux is 
a mixture of thermal and fast neutrons. This could be interpreted 





for the presence and or erroneous quantification about some ele- 
ments. In this work, is described the way in which was analyzed a 
container piece with approximately a 85% of aluminium. The ele- 
ments Zn, Mn, Sb, Ga, Cu, Cl and Sm were determined. (Author). 


36502 (INIS-mf-13633, pp. No pagination) Analysis of Mexi- 
can archaeological specimens by x-ray fluorescence 
spectrometry. Avila Perez, P. (Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico)); Zarazua Ortega, G.; 
Guerrero Carbajal, C. Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico City 
(Mexico). 1992. 98p. (In Spanish). (CONF-9207219-: 6. Seminar 
of the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 
15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological 
specialties. Topic 12: analytical chemistry. Order Number 
DE94600548. Source: OSTI; NTIS (US Sales Only); INIS. 

Several archaeological specimens pertaining to the museums of 
Anthropology and History and Mexico City’s Major Temple were an- 
alyzed. To perform this analysis a Hgl2 (mercury iodine) detector 
property of Xsirius Inc. of United States which still is in experimen- 
tal stage, a Norland multichannel, two Am-241 sources a P.C. 
Sillicon Valley, property of the University of Rome were used. De- 
pending on culture type, the elements Au, Ag, Cu, Zn and Mo were 
analyzed. Mexica, Mixteca, Western or Michoacana and Mayan 
were the cultures in study. This work was undertaken with the 
cooperation of National Museum of Anthropology and History, Uni- 
versity of Rome, Xsirius Inc. International Atomic Energy Agency 
and National Institute of Nuclear Research. (Author). 


36503 (INIS-mf-13633, pp. No pagination) Spectrographic 
semi-quantitative determination of Al, Ca, Fe, Na y Si in 
minerals and rocks. Barragan Rios, G. (Instituto Nacional de In- 
vestigaciones Nucleares, Mexico City (Mexico)); Rodriguez Loya, 
R.F.; Abascal Garrido, F. Instituto de Investigaciones Electricas, 
Cuernavaca (Mexico); Instituto Nacional de Investigaciones Nucle- 
ares, Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico 
City (Mexico). 1992. 98p. (In Spanish). (CONF-9207219-: 6. Semi- 
nar of the IIE-ININ-IMP on technological specialities, Salazar 
(Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on tech- 
nological specialties. Topic 12: analytical chemistry. Order Number 
DE94600548. Source: OSTI; NTIS (US Sales Only); INIS. 

Here is described a method for to determine semi quantitatively 
Al, Ca, Fe, Na and Si in rocks and minerals. It is used the total 
combustion technique which uses in jointly germanium oxide 
(GeOz) and lithium tetraborate (Li2B,O7). The first one acts as reg- 
ulator and internal standard and the second one acts as regulator 
and fusing. The excitation is carry out in a emission spectrograph 
of three meters of focal length. For certificating the obtained re- 
sults, it was made a comparative study with the atomic absorption 
spectroscopy technique. (Author). 


36504 (INIS-mf-13692) Pollution investigation in the Al- 
giers bay trom mercury and other toxic elements. Benamar, 
M.A. (Centre de Developpement des Techniques Nucleaires, Labo- 
ratoire des Techniques Nucleaires, Algiers (Algeria)); Tchantchane, 
A.; Tobbeche, S. Secretariat d’Etat a la Recherche, Algiers (Alge- 
ria). Mar 1993. 6p. (in French). Order Number DE94601978. 
Source: OSTI, NTIS (US Sales Only); INIS. 

The purpose of this work is to investigate the contamination of 
Algiers cost with heavy metals, particularly mercury. The technics 
used are PIXE (Particle Induced X-Ray Emission), NAA (Neutron 
Activation Analysis) and AAS (Atomic absorption Spectroscopy). 
The results show a moderate level of contamination and suggest 
further investigations to prevent any evolution of water pollution. 


36505 (INIS-mf-13693) Levels determination of heavy ele- 
ments (Fe, Cu, Zn, Pb and Hg) in sword fish caught from the 
bay of Ghazaouet. Chalabi, A. (institut des Sciences de la Mer et 
d’Amenagement du territoire, Lab. d’Halieutique (Algeria)); Malek, 
M.; Ghomari, M.; Benamar, M.A.; Tchantchane, A.; Azbouche, A.; 
Toumert, |.; Benouali, N.; Tobbeche, S. Secretariat d’Etat a la 
Recherche, Algiers (Algeria). Apr 1993. 10p. (In French). Order 
Number DE94600003. Source: OSTI; NTIS (US Sales Only); INIS. 

The nuclear technics 'PIXE’ and 'XRF’', were used for heavy 
metals analysis (Fe, Cu, Zn, Pb, and Hg), in sword fish (xiphias 
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Gladius) caught in Ghazaouet bay. Muscles, liver and gonads were 
analysed. The methods gave similar results. A bioaccumulation 
phenomenon was observed except for Hg. The high amount of 
concentrations found liver, especially in the case of confirms that 
liver is a storage organ. The high levels of Zn seem to be due to 
the industrial wastes from the electrolyte plant in the region. All val- 
ues were lower than the admissible norms. 


36506 (IS-T—1659) Reduction of plyatomic ion interfer- 
ences in indictively coupled plasma mass spectrometry with 
cryogenic desolvation. Alves, L.C. Ames Lab., IA (United States). 
1 Sep 1993. 109p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93041125. Source: OSTI; NTIS; GPO Dep. 

A desolvation scheme for introducing aqueous and organic sam- 
ples into an argon inductively coupled plasma is described; the 
aerosol generated by nebulizer is heated (+140 C) and cooled 
(—80 C) repeatedly, and the dried aerosol is then injected into the 
mass spectrometer. Polyatomic ions are greatly suppressed. This 
scheme was validated with analysis of seawater and urine refer- 
ence samples. Finally, the removal of organic solvents by 
cryogenic desolvation was studied. 


36507 (KAERC-—506/90) Method of the rapid determination 
of oxygen/uranium ratios in uranium oxides. Kwon Sung Gook. 
Ministry of Atomic Energy, Pyongyang (Korea, Democratic People’s 
Republic of). Research Center for Atomic Energy. Sep 1992. 5p. 
(In Korean). Order Number DE94601989. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Non-stoichiometric uranium oxides UO2,, can be analysed by 
reduction to UO» 99 with hydrogen. The quantities of hydrogen con- 
sumed in the reaction has been measured by gas analyser. The 
theoretical bases of the method and experimental results are dis- 
cussed. Oxygen/uranium ratios can be determined to +-0.001 in 
uranium oxides. (author). 


36508 (LA-UR-93-3405) Separation of plutonium and 
americium by low-temperature fluorination. Mills, T.R.; Reese, 
L.W. Los Alamos National Lab., NM (United States). 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). (CONF- 
930905-—5: Actinides '93, Santa Fe, NM (United States), 19-24 Sep 
1993). Order Number DE94000820. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The authors have demonstrated separation of Pu and in-grown 
Am using the gaseous reagent dioxygen difluoride. Aged PuF, was 
fluorinated at room temperature to generate PuF, gas, which was 
trapped separately and reduced to PuF,. The reaction product con- 
tained very little Am. Unreacted solid had elevated concentrations 
of Am that were consistent with a material balance. Use of a 
gaseous reagent and product enabled remote handling during re- 
action and purification. This result demonstrated a simple and 
minimal waste alternative that may have application to a number of 
actinide purification problems. 


36509 (LBL-34261) Ultrafast scanning microscopy. Weiss, 
S.; Botkin, D.; Chemla, D.S. Lawrence Berkeley Lab., CA (United 
States). Jan 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-930150— 
2: Optical Society of America (OSA) meeting on ultrafast optics 
and optoelectronics, San Francisco, CA (United States), 25-27 Jan 
1993). Order Number DE93040121. Source: OSTI; NTIS; GPO 
Dep. 

We propose to combine ultrafast optical techniques with scan- 
ning probe microscopies to obtain, simultaneously, unprecedented 
temporal and spatial-resolution. 


36510 (LBL-34374) Diffraction and holography of photo- 
electrons and fluorescent x-rays. Fadley, C.S. (Lawrence 
Berkeley Lab., CA (United States)). Lawrence Berkeley Lab., CA 
(United States). Apr 1993. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Contract 
N00014-90-J-1457. (CONF-930405-36: Spring meeting of the Ma- 
terials Research Society, San Francisco, CA (United States), 12-16 
Apr 1993). Order Number DE93019240. Source: OSTI; NTIS; GPO 
Dep. 
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Photoelectron diffraction is by now a powerful technique for 
studying surface structures, with special capabilities for resolving 
chemical and magnetic states of atoms and deriving direct struc- 
tural information from both forward scattering and backscattering. 
Fitting experiment to theory can lead to structural accuracies in the 
0.03 A range. Holographic inversions of such diffraction data also 
show considerable promise for deriving local three-dimensional 
structures around a given emitter with accuracies of 0.2-0.3 A. Re- 
solving the photoelectron spin in some way and using circularly 
polarized radiation for excitation provide added dimensions for the 
study of magnetic systems and chiral experimental geometries. 
Synchrotron radiation with the highest brightness and energy 
resolution, as well as variable polarization, is crucial to the full ex- 
ploitation of these techniques. X-ray fluorescence holography also 
has promise for structural studies, but will require intense excitation 
sources and multichannel detection to be feasibie. 


36511 (NUREG/CP-0130-Vol.2, pp. 768-779) Methyl iodide 
tests on used adsorbents. Kovach, J.L. (NUCON International, 
Inc., Columbus, OH (US)). Nuclear Regulatory Commission, Wash- 
ington, DC (United States). Office of Nuclear Regulatory Research; 
Harvard Univ., Boston, MA (United States). Harvard Air Cleaning 
Lab.; USDOE Assistant Secretary for Nuclear Energy, Washington, 
DC (United States). Office of Nuclear Safety; International Society 
of Nuclear Air Treatment Technologies, Inc., Columbus, OH (United 
States). Jul 1993. (CONF-920823—Vol.2: 22. Department of Energy 
(DOE)/Nuclear Regulatory Commission (NRC) nuclear air cleaning 
and treatment conference, Denver, CO (United States), 24-27 Aug 
1992). In Proceedings of the 22nd DOE/NRC Nuclear Air Cleaning 
Conference, Session 9-16: Volume 2. 527p. Source: OSTI; NTIS; 
INIS; GPO. 

This paper discusses the history of events leading to the current 
problems in radioiodine test conditions. These radioiodine tests are 
performed in the adsorbent media from both safety and non-safety 
related Nuclear Air Treatment Systems (NATS). The main problem 
addressed is that currently there are still numerous plant technical 
specifications for NATS which reference outdated test protocols for 
the surveillance testing of the radioactive methyl iodide perfor- 
mance of the adsorbents. Recommendations for correcting the test 
condition problems are presented. 7 refs. 


36512 (SAND—93-0785C) Time-of-flight heavy ion backscat- 
tering spectrometry. Knapp, J.A.; Banks, J.C.; Doyle, B.L. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930709-1: 11. international 
conference on ion beam analysis, Balatonfured (Hungary), 5-9 Jul 
1993). Order Number DE93019067. Source: OSTI; NTIS; GPO 
Dep. 

A new time-of-flight (TOF) ion detection system for Heavy lon 
Backscattering Spectrometry (HIBS) is described. Examples are 
also given of the use of the system for measuring low-level con- 
tamination on Si wafers. Currently, the TOF-HBIS system has a 
sensitivity of 1 x 10°/cm? for the heaviest of surface impurity 
atoms and a mass resolution capable of separating Fe from Cu. 
The sensitivity is expected to improve by an additional order of 


magnitude on a industrial TOF-HIBS system being constructed for 
SEMATECH. 


36513 (SAND—93-1756C) Near atomic resolution microanal- 
ysis of interfaces by analytical electron microscopy. Romig, 
A.D. Jr.; Michael, J.R. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9309207—1: 3. National Congress for Materials Science, Cancun 
(Mexico), 27 Sep - 2 oct 1993). Order Number DE93019437. 
Source: OSTI; NTIS; GPO Dep. 

High spatial resoslution x-ray microanalysis in the analytical elec- 
tron microscope (AEM) can be used to determine chemical 
composition on spatial scales of < 50 nm. Simple scattering mod- 
els have the drawback of being incapable of treating electron 
scattering in inhomogeneous specimens, such as at phase 
interfaces or grain boundary segregation. The best method for cal- 
culating electron scattering and x-ray generation function is by 
Mone Carlo methods. Two examples are discussed: a phase inter- 
face in an Fe-Ni-Cr alloy, and grain boundary segregation using a 
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0.3 nm Cu slab in a 25 nm Al film (the slab is parallel to incident 
electron beam). It is concluded that high spatial resolution x-ray mi- 
croanalysis can achieve near atomic resolution, but that massively 
parallel Monte Carlo models for electron scattering and a well char- 
acterized electron beam are needed. 


36514 (UM-P-—92/73) Microprobe channeling analysis of 
pyrite crystals. Jamieson, D.N. (Melbourne Univ., Parkville, VIC 
(Australia). School of Physics); Ryan, C.G. Melbourne Univ., 
Parkville, VIC (Australia). School of Physics. 1992. 18p. (CONF- 
9201160-: 3. international conference on nuclear microprobe 
technology and applications, Uppsala (Sweden), 8-12 Jan 1992). 
Order Number DE94600549. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear microprobe analysis has provided much useful informa- 
tion about the composition of microscopic inclusions in minerals, 
mainly through the use of Particle Induced X-ray Emission (PIXE). 
However this technique, while powerful, does not provide any di- 
rect information about the chemical state, in particular the lattice 
location, of the elements in the mineral. This information is often of 
crucial importance in understanding the ore genesis. The technique 
of ion channeling may be used to identify lattice location, but many 
minerals occur as microscopic crystals. Therefore it is necessary to 
utilize a nuclear microprobe with the technique of Channeling Con- 
trast Microscopy (CCM). As many minerals contain interesting 
trace elements, it is necessary to measure both the yield of 
backscattered particles and the induced x-rays to get a clear pic- 
ture of the lattice location of the elements in the crystal. CCM with 
PIXE was used to analyse natural pyrite crystals containing a vari- 
ety of substitutional and non-substitutional elements and natural 
pyrite crystals from a gold bearing ore. In the latter case, evidence 
was obtained for two habits for Au in the 400 um crystals: one as 
inclusions of Au rich minerals, the other substituted on the pyrite 
lattice sites. 31 refs., 3 tabs., 6 figs. 


36515 (WHC-SA-1482) Measurement of ferrocyanides and 
oxyanions in waste sludges by Fourier transform infrared re- 
flection methods. Rebagay, T.V.; Dodd, D.A.; Jeppson, D.W. 
Westinghouse Hanford Co., Richland, WA (United States). Aug 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. (CONF-930826-1: 9. in- 
ternational conference on Fourier transform spectroscopy, Calgary 
(Canada), 23-27 Aug 1993). Order Number DE93040316. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Simulated waste sludges with compositions similar to some of 
the actual waste sludges stored in carbon steel tanks at the Han- 
ford Site were measured for their ferrocyanide and oxyanion 
contents by Fourier transform infrared (FT-IR) reflection methods. 
The results indicated the viability of these methods to chemically 
characterize highly radioactive waste sludges. 
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Refer also to citation(s) 34773, 34774, 34777, 34778, 34798, 
34977, 34997, 35392, 36201, 36280, 36328, 36401, 36410, 36417, 
36430, 36452, 36459, 36568, 37052, 37059, 37675, 37704, 37727 


36516 (ANL/CHM/PP-—73530) Analyzing carboxylic acid and 
amine-nitro hydrogen-bond geometry in the cocrystal of 4 
aminobenzoic acid and 3,5-dinitrobenzoic acid by use of 298 K 
X-ray and 15 K neutron diffraction. Frankenbach, G.M. 
(Minnesota Univ., Minneapolis, MN (United States). Dept. of Chem- 
istry); Etter, M.C.; Schultz, A.J.; Williams, J.M. Argonne National 
Lab., IL (United States). [1993]. 18p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Grant 
N00014-86-K-0660. Order Number DE93040888. Source: OSTI; 
NTIS; GPO Dep. 

Structure of the cocrystal (1) of 4-aminobenzoic acid (2) and 3,5- 
dinitrobenzoic acid (3), C7H7NO2 - C7H4gNoOg, Mr = 349.26, was 
determined at 298 K by X-ray diffraction (XRD) and at 15 K by neu- 
tron diffraction (ND). XRD structure: Fdd2, a = 21.49 (3), b = 7.041 
(7), ¢ = 20.65 (2) A, V = 3120 (1) A®, Z = 8, Dy = 1.48 Mg-m-%, 
(Mo Ka) = 0.71073 A, p = 1.17 cm—', F(000) = 1440, R(Fo) 
0.032, Rw(Fo) = 0.029. ND structure: a = 21.135 (3), b = 6.8567 





(7), ¢ 20.602 (2) A, V= 2985.6 (6) A®, Z = 8, Dy = 1.5541 Mg-m-%, 
time of flight neutronim diffraction, \ = 0.7-4.2 A, p = 0.968-2.896 
cem—', R(Fo) = 0.061, Rw(Fo*) = 0.118. In 1, hydrogen-bond forma- 
tion between the acid groups of 2 and 3 results in a cyclic 
heterodimer. ND data were collected to accurately locate the acid 
protons and to determine the geometry of the hydrogen bonds. 
The two acid hydrogen bonds are related by a two-fold crystallo- 
graphic rotation axis and the protons are disordered over two sites. 
The heterodimers are organized into two-dimensional polar arrays 
as a consequence of hydrogen bonding between an amine group 
and nitro goups on neighboring heterodimers. Determining the 
structure of 1 at two different temperatures revealed significant 
changes in the amino-nitro hydrogen-bond geometry, but virtually 
no change in the acid-acid hydrogen-bond geometry. 


36517 (ANL/ES/CP—79376) Chemical reaction fouling 
model for single-phase heat transfer. Panchai, C.B. (Argonne 
National Lab., IL (United States)); Watkinson, A.P. Argonne Na- 
tional Lab., IL (United States). [1993]. 16p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930830-—25: National conference and exposition on heat 
transfer, Atlanta, GA (United States), 8-11 Aug 1993). Order Num- 
ber DE93019556. Source: OSTI; NTIS; GPO Dep. 

A fouling model was developed on the premise that the chemical 
reaction for generation of precursor can take place in the bulk fluid, 
in the thermalboundary layer, or at the fluid/wall interface, depend- 
ing upon the interactive effects of flu id dynamics, heat and mass 
transfer, and the controlling chemical reaction. The analysis was 
used to examine the experimental data for fouling deposition of 
polyperoxides produced by autoxidation of indene in kerosene. The 
effects of fluid and wall temperatures for two flow geometries were 
analyzed. The results showed that the relative effects of physical 
parameters on the fouling rate would differ for the three fouling 
mechanisms; therefore, it is important to identify the controlling 
mechanism in applying the closed-flow-loop data to industrial con- 
ditions. 


36518 (BARC—1992/E/044) Recovery of palladium from re- 
processing waste solution. Sane, S.U. (Bhabha Atomic Research 
Centre, Bombay (india). Laser Div.); Saxena, S.K.; Deodhar, A.S.; 
Dash, A.; Varma, R.N.; Balasubramanian, K.R. Bhabha Atomic Re- 
search Centre, Bombay (india). 1993. 17p. Order Number 
DE94600562. Source: OSTI; NTIS (US Sales Only); INIS. 

A simple method has been developed for the separation of palila- 
dium from fission products solution by reduction with hypo 
phosphorus acid. (author). 12 refs., 5 tabs. 


36519 (BNL-49140) Femtosecond dynamics in hydrogen- 
bonded solvents. Castner, E.W. Jr.; Chang, Y.J. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 14p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9305270—1: Royal Netherlands Academy of 
Sciences colloquium on femtosecond reaction dynamics, Amster- 
dam (Netherlands), 16-19 May 1993). Order Number DE93019937. 
Source: OSTI; NTIS; GPO Dep. 

We present results on the ultrafast dynamics of pure hydrogen- 
bonding solvents, obtained using femtosecond Fourier-transform 
optical-heterodyne-detected, Raman-induced Kerr effect spec- 
troscopy. Solvent systems we have studied include the formamides, 
water, ethylene glycol, and acetic acid. Inertial and diffusive mo- 
tions are clearly resolved. We comment on the effect that such 
ultrafast solvent motions have on chemical reactions in solution. 


36520 (BNL-49234) Femtosecond Raman-induced Kerr ef- 
fect study of polar solvent dynamics: Amides. Chang, Yong 
Joon; Castner, E.W. Jr. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9306247-1: Time resolved vibrational spectroscopy conference, 
Berlin (Germany), 21-28 Jun 1993). Order Number DE93017563. 
Source: OSTI; NTIS; GPO Dep. 

We have measured the ultrafast pure solvent dynamics of highly 
power liquids, formamide (FA), N-methylformamide (NMF), N- 
methylacetamide (NMA), N-methylpropioamide (NMP) and 
N,N’-dimethylformamide (DMF) using femtosecond  optical- 
heterodyne-detected Raman-induced Kerr effect spectroscopy 
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(OHD-RIKES). The effects of deuteration and temperature- 
dependence were studied to characterize in detail both the inertial 


(or non-diffusive) and diffusive intermolecular motions in these liq- 
uids. 


36521 (BNL-49333) The atomic weight and isotopic com- 
position of boron and their variation in nature. Holden, N.E. 
Brookhaven National Lab., Upton, NY (United States). [1993]. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-9308148—2: 37. International 
Union of Pure and Applied Chemistry (IUPAC) meeting, Lisbon 
(Portugal), 5-12 Aug 1993). Order Number DE93019046. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The boron isotopic composition and atomic weight value and 
their variation in nature are reviewed. Questions are raised about 
the previously recommended value and the uncertainty for the 
atomic weight. The problem of what constitutes an acceptable 
range for normal material and what should then be considered ge- 
ologically exceptional is discussed. Recent measurements make 
some previous decisions in need of re-evaluation. 


36522 (BNL-49429) Electron reactions in nonpolar liquids: 
Pressure effects. Holroyd, R.A. Brookhaven National Lab., Lipton, 
NY (United States). [1993]. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930993—2: NATO Advanced Study Institute: linking the 
gaseous and condensed phases of matter - the behavior of slow 
electrons, Patras (Greece), 5-18 Sep 1993). Order Number 
DE93040328. Source: OSTI; NTIS; GPO Dep. 

Theory predicts that electron energy levels in nonpolar molecular 
hydrocarbons should increase in energy with density/pressure in- 
crease, and therefore electron attachment rates in solution should 
change with pressure. Studies of pressure effect on electron mobil- 
ity show that some contraction occurs around trapped electrons, 
but more contraction occurs around ions in hydrocarbons. After a 
brief discussion of pressure effects on electron energy levels and 
mobility, this paper reports studies of electron attachment reactions 
of N2O, COs, and n-CsFy2 in tetramethylsilane, and of toluene, 
benzene, COz, and 1,3-butadiene in several solvents. 


36523 (CEA-R-5637) Hydrogen isotopes separation by gas 
phase chromatography. Trentin, V. CEA Centre d’Etudes de 
Bruyeres-le-Chatel, 91 (France); Institut National Polytechnique, 54 
- Nancy (France). 1993. 195p. (In French). Order Number 
DE94602005. Source: OSTI; NTIS (US Sales Only); INIS. 

Gas chromatography on a Pd or PdAl,O3 column is commonly 
used for separation of hydrogen isotopes. This report presents re- 
cent related studies conducted in the Department of Chemistry at 
the Bruyeres-le-Chatel Research Center. They represent a first 
step in an optimization study of separation process. A simple ther- 
modynamic mode! based on concentration-dependent separation 
factors and concentration front velocities is discussed. It allows the 
prediction of the separation evolution of ternary (H2, De, To) 
mixtures on an initially saturated Pd-Al,O3, column. Pressure- 
composition-temperature curves for Pd-AloO3 (H2, D2, T2) systems 
were measured at temperatures ranging from 295 K to 353 K in 
order to get data for model validation. Next we performed chro- 
matographic experiments with pure gases and binary (H2, Do) 
mixtures for different operating conditions (flow rate, temperature, 
isotope). Calculated values are consistent with experimental re- 
sults. Finally we present a few applications showing the interest of 
our model for recovery of T2-rich gas. 


36524 (DOE/ER/13615-—7) Catalytic hydrogenation of car- 
bon monoxide: Technical research progress report, December 
15, 1992—December 14, 1993. Wayland, B.B. Pennsylvania Univ., 
Philadelphia, PA (United States). Dec 1993. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13615. Order Number DE94000881. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Focus of this project is on developing new approaches for hydro- 
genation of carbon monoxide to produce organic oxygenates at 
mild conditions. The strategies to accomplish CO reduction are 
based on favorable thermodynamics manifested by rhodium macro- 
cycles for producing a series of intermediates implicated in the 
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catalytic hydrogenation of CO. Metalloformy! complexes from reac- 
tions of Hp and CO, and CO reductive coupling to form metallo 
a-diketone species provide alternate routes to organic oxygenates 
that utilize these species as intermediates. Thermodynamic and 
kinetic-mechanistic studies are used in guiding the design of new 
metallospecies to improve the thermodynamic and kinetic factors 
for individual steps in the overall process. Electronic and steric ef- 
fects associated with the ligand arrays along with the influences of 
the reaction medium provide the chemical tools for tuning these 
factors. Non-macrocyclic ligand complexes that emulate the 
favorable thermodynamic features associated with rhodium macro- 
cycles, but that also manifest improved reaction kinetics are 
promising candidates for future development. 


36525 (DOE/ER/14146—-2) [Electron transfer activation of 
thiophene]: Progress report. Rauchfuss, T.B. Illinois Univ., 
Urbana, IL (United States). Dept. of Chemistry. [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-90ER14146. Order Number DE94000364. Source: OSTI; 
NTIS; GPO Dep. 

This report is divided into: reduction of coordinated  thio- 
phenes,protonation of reduced thiophene complexes, bimetallic 
thiophene desulfurization, thermal decomposition of 7*-thiophene 
complexes, metal ion-promoted hydrolysis of thiophenes, thermal 
fragmentation of hydrolyzed thiophene ligands, and organic chem- 
istry of hydrolyzed thiophene ligands. 


36526 (DOE/PC/89775-13) Control of catalytic hydrotreat- 
ing selectivity with ammonia: [Quarterly] report, April 1, 
1993—June 30, 1993. Satterfield, C.N.; Gultekin, S. Massachusetts 
Inst. of Tech., Cambridge, MA (United States). [1993]. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG22-89PC89775. Order Number DE93041223. Source: OSTI; 
NTIS; GPO Dep 

We have chosen as our standard reaction conditions: T = 3600, 
total pressure about 6.9 MPa, partial pressure of PBz = 24.4 kPa, 
partial pressure of H2S = 13.3 kPa, partial pressure of NH3 = 13.3 
kPa, space-time = 200 h. g. cat/mol PBz. The carrier liquid is hex- 
adecane (C;gH34). As before, the HoS and NH3 are generated in 
situ by hydrogenation of 1-dodecane thiol and n-propyl amine, re- 
spectively, added to the C;_ feed. The activity of the fresh catalyst 
dropped to a steady state level after about 120 hours on stream 
following which four runs were carried out at p.p. NH3 values of 0, 
13.3, 24.4 and 48.8 kPa, respectively. For each NHg3 p.p., space- 
times were varied at the following levels: 50, 100, 200, 400 and 
600. Analyses were made for propyicyclohexene (Ca), propylicydo- 
hexane (Cg) and benzene (Cp). No other products were found in 
any significant amounts. The ratio Cg/Cp is a measure of the activ- 
ity for ring hydrogenation relative to hydrocracking. The data are 
shown in four tables that follow. The results will be analyzed kineti- 
cally in the next quarter. However, the following generalizations are 
evident: NHg significantly reduces the activity of the catalyst for 
both types of reaction. The activity for hydrocracking is reduced 
more than that for ring hydrogenation, a favorable result, but the 
effect is not large at the conditions studied thus far. The effect is 
most evident at low NH3 concentrations. 


36527 (DOE/PC/21287-8) Supercritical thermodynamics of 
sulfur and nitrogen species: Quarterly progress report, April 
1, 1993—June 30, 1993. Eckert, C.A. Georgia Inst. of Tech., At- 
lanta, GA (United States). School of Chemical Engineering. [1993]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91287. Order Number DE93041221. Source: 
OSTI; NTIS; GPO Dep 

Significant opportunity exists for the application of supercritical 
fluid (SCF) technology to coal processing, both for pretreatment of 
high saw coals, as well as liquefaction and treatment of coal liq- 
uids. Supercritical fluids are attractive solvents for a variety of coal 
processing applications because of their unusual solvating and 
mass transfer properties. Solubility studies have been carried out 
for a number of model coal and coal-liquid compounds, primarily in 
pure supercritical fluids. We are extending this database of model 
coal compound equilibria using modern techniques that have the 
advantage of being much more rapid than traditional techniques. 
Cosolvent effects on solubility are being investigated over a variety 
of solvent properties. In addition, specific molecular interactions are 
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being investigated through spectroscopic techniques. The resulting 
data are being used to develop a chemical-physical equation of 
state (EOS) modei of SCF solutions with meaningful parameters. 
The equation of state will be used to predict solubility behavior, 
which will permit the design and tailoring of SCF cosolvent sys- 
tems for specific coal processing applications. 


36528 (DOE/PC/91291-T8) [Mechanism of hydrogen incor- 
poration in coal liquefaction]: [Quarterly] progress report, 
[Aprit-June 1993]. Guthrie, R.D. Kentucky Univ., Lexington, KY 
(United States). Dept. of Chemistry. [1993]. 21p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG22- 
91PC91291. Order Number DE93041242. Source: OSTI; NTIS; 
GPO Dep. 

We had noted earlier that there was a small amount of transfer 
of deuterium from the aliphatic positions in DPE-d2 into the aro- 
matic rings when this compound was thermolysed under No, so it 
is not surprising to see a little loss of D from the dj9 material. Also, 
as mentioned before, thermolysis under Hp results in replacement 
of D by H as expected. The gain of H amounts to an average of 
2.1 to 2.8 atoms/molecule (depending on whether the starting ma- 
terial or the Nz run is used for comparison) which is a little higher 
than the gain of D atoms by the do material for similar treatment 
(0.75 to 1 atom). This could possibly suggest an isotope effect for 
the reaction of reaction-produced radicals favoring H atom removal 
from Ho over D atom removal from Do. 


36529 (DOE/PC/92523S-T3) Transient studies of low tem- 
perature catalysts for methane conversion: Quarterly technical 
progress report, March 30, 1993—June 30, 1993. Wolf, E.E. 
Notre Dame Univ., IN (United States). Dept. of Chemical Engineer- 
ing. [1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG22-92PC92529. Order Number 
DE93041232. Source: OSTI; NTIS; GPO Dep. 

This report summarizes studies on the partial oxidation of 
methane on Li promoted vanadium phosphate, unsupported and 
supported on silica. Our previous report summarized the results on 
the unpromoted form of the same catalysts. However, we found 
that for the same level of conversion, Li promotion increased the 
formaldehyde selectivity in both the unsupported and silica sup- 
ported forms. So we conducted further studies to determine the 
role of Li and the mechanism of promotion on these catalysts. 


36530 (ETDE/JP-mf-94707421, pp. 23-48) Survey on hydra- 
tion of CO2 under high pressures. Japan Machinery Federation, 
Tokyo (Japan). Mar 1993. (In Japanese). In 1992FY survey report 
on technology to prevent greenhouse effect gases.: Survey on re- 
searches related to separation and storage of huge amount of 
carbon dioxide evolved. 100p. Order Number DE94707421. 
Source: OSTI; NTIS; Available from The Japan Machinery Federa- 
tion, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

Gas hydration under high pressures was discussed to store CO2 
in ocean bottoms. Hydration consists of a stage that gas molecules 
are enclosed in water molecules to form hydrate cages, and a 
stage that the hydrate cages diffuse and coagulate to build crystal 
grids. Gas hydration consists of two types according to combina- 
tions of S-, M- and L-cages, and depends largely on sizes of 
gaseous molecules. The CO2 and hydrate crystal growing mecha- 
nism resembles crystal deposition and growth from aqueous 
solutions. Thermo-dynamic characteristics of CO2/hydrate were in- 
vestigated. Discussions were given also on the correlation method 
for three-phase coexistence line including hydrate based on the 
thermo-dynamic properties and adsorption models, in addition to 
investigations on phase equilibrium, density, and heat generation. 
This paper introduces also changes in macroscopic forms of hy- 
drates revealed by high-pressure experimental equipment, and 
data for production and decomposition rates, production volume, 
rise, settlement and accumulation of particles, substance migration 
from hydrate surface films. The paper also describes results of ob- 
servations made by the submarine survey ship 'Shinkai 2000’, and 
a numerical simulation on hydrate particle behaviors. 73 refs., 22 
figs., 3 tabs. 


36531 (EUR-14844) Thermochemical data acquisition - 
Part Il. Ball, R.G.J. (AEA Reactor Services, Harwell (United King- 
dom)); Dickinson, S.; Cordtunke, E.H.P.; Konings, R.J.M.; Drowart, 
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experimental studies of Harwell, Winfrith and Petten (Chapters 1 to 
7} have focused on the vaporization of tellurium dioxide, caesium 
ruthenate, strontium and barium borate, indium hydroxide, caesium 
telluride, caesium phosphate, caesium hydroxide and caesium io- 
date and on the thermodynamic properties of the condensed 
phases Cdl, Cs2ZrO3, SrB,O7, and 
Ba,B2O¢. Critical evaluations have been made of a number of tel- 
lurides of importance in severe accident assessments, and analysis 
have been made of the Fe-Te, Ni-Te and Cr-Te systems. Tables of 
thermodynamic properties over the temperature range 298.15 to 3 
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000 K are given. The data are believed to predict the fission prod- 
uct species and their transport in case of severe reactor accidents 
with greater confidence. The Free University of Brussels (Chapter 
8) carried out thermodynamic studies of the systems Cs-Te, In-Te 
and Cs-In-Te using the mass spectrometric Knudsen cell method 
The gas phases formed between 800 and 1 300 K were 
investigated and the partial pressure and relative ionization cross- 
sections of the system components were determined 


36532 (1\C-93/152) Calculating the surface properties for 
the liquid-vapour interface: Illustrating the thermodynamic sta- 
bility of the spherical microstructures. Osman, S.M. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1993. 13p. Order 
Number DE94601992. Source: OSTI; NTIS (US Sales Only); INIS. 

We present results of calculations of the equilibrium density pro- 
file and related surface properties for liquid-vapour interface of 
simple fluids. The interface has been considered (A) Planar, (B) 
Spherical, with some attention to the stability of small liquid 
droplets. These calculations are based on the Density Functional 
Theory (DFT), in particular, the gradient approximation, in conjunc- 
tion with the simplified Random Phase Approximation (RPA) 


Bhatia-Young model for the bulk liquid. (author). 18 refs, 6 figs, 2 
tabs. 


36533 (IC-93/205) Structure of ionic fluids in equilibrium 
with a microporous ionic matrix. Tatlipinar, H. (international Cen- 
tre for Theoretical Physics, Trieste (Italy)); Pastore, G.; Tosi, M.-P. 
International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 10p. Order Number DE94600563. Source: OST]; NTIS (US 
Sales Only); INIS 

The Ornstein-Zernike equations for the structure of a fluid of 
positive ions in equilibrium with a disordered matrix formed by 
chlorine ions are solved numerically in the hypernetted-chain ap- 
proximation, and the results are compared with those obtained for 
the corresponding molten salt at complete equilibrium. Quenching 
of the halogen frame in a model appropriate to CuCl enhances the 
delocalization of the Cu ions. A similar, though less striking, reduc- 
tions in the short range order of the metal-ion components is 
accompanied by an enhancement of its state of intermediate-range 
order in models appropriate to trivalent metal halides with octahe- 
dral or tetrahedral-type coordination. (author). 13 refs, 3 figs. 


36534 (INIS-AR-031, pp. or51) Iron oxides reactivity in 
aqueous solutions. Borghi, E.B. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Quimica de Reac- 
tores); Morando, PwJ.; Bruyere, V.I.E.; Regazzoni, A.E.; 
Baumgartner, E.C.; Blesa, M.A.; Litter, M.l. Asociacion Quimica Ar- 
gentina, Buenos Aires (Argentina). 1990. 23p. (in Spanish). 
(CONF-9011336-: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 


40 CHEMISTRY 
4002 Inorganic, Organic, and Physical Chemistry 


t communication. IRON OXIDES/aqueous solutions: IRON 

S/dissolution; ANIONS: HEMATITE; IRON COMPLEXES: 

JTION: MAGNETITE: PH VALUE: RADIATION EFFECTS 
URE DEPENDENCE 


36535 (INIS-AR-031, pp. p115) Chemical reactivity of chro- 
mium oxides in aqueous solutions. Reartes, G.B. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Quimica de Reactores); Morando, P.J.; Garcia Rodenas, L.A. 
Blesa, M.A.; Hewlett, P.; Matijevic, E. Asociacion Quimica Ar- 
gentina, Buenos Aires (Argentina). 1990. 23p. (in Spanish) 
(CONF-9011336—: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on y: Book of abstracts. Order 
Number DE94602762. Sour STI; NTIS (US Sales Only); INIS 

Short communication. AQUEOUS SOLUTIONS/chromium oxides 
AQUEOUS SOLUTIONS/dissolution; DISSOLUTION; INORGANIC 
ACIDS; OXIDATION; RADIOLYSIS; REACTION KINETICS 
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36536 (INIS-AR-031, pp. p116) Chemical reactivity of the ti- 
tanium dioxide in aqueous solutions. Rodriguez, R. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Quimica de Reactores); Blesa, M.A.; Gratzel, M. Asociacion Quim- 
ica Argentina, Buenos Aires (Argentina). 1990. 23p. (In Spanish). 
(CONF-9011336—-: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AQUEOUS SOLUTIONS/chemical reaction 
kinetics; AQUEOUS SOLUTIONS/titanium oxides; MORIN; MS 
SOLAR CELLS; PYROCATECHOL; TITANIUM; TITANIUM CONM- 
PLEXES 


36537 (INIS-AR—031, pp. or2) lonization and formation of 
cesium molecular compounds in flame spraying acetylene. 
Batistoni, D.A. (Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Dept. de Quimica Analitica); Smichowski, P.N.; 
Taboada, H.H. Asociacion Quimica Argentina, Buenos Aires 
(Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. Latin- 
American congress on chemistry, Buenos Aires (Argentina), 5-9 
Nov 1990). In Nineteenth Latin-American congress on chemistry: 
Book of abstracts. Order Number DE94602762. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. CESIUM COMPOUNDS /flame spraying; 
CESIUM COMPOUNDS /ionization; ABSORPTION SPEC- 
TROSCOPY; ACETYLENE; CESIUM; IONIZATION; SIMULATION 


36538 (INIS-AR-031, pp. p601) Inhibition of calcium car- 
bonate formation in presence of polyelectrolytes. Baumgartner, 
E.C. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina). Dept. de Quimica de Reactores); Romagnolo, J.N. 
Asociacion Quimica Argentina, Buenos Aires (Argentina). 1990. 
23p. (in Spanish). (CONF-9011336-: 19. Latin-American congress 
on chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). In Nine- 
teenth Latin-American congress on chemistry: Book of abstracts. 
Order Number DE94602762. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. CALCIUM CARBONATES/electrolytes; 
CALCIUM CARBONATES/precipitation; NUCLEATION/electrolytes; 
ELECTROLYTES; PRECIPITATION; CHEMICAL REACTION KI- 
NETICS; CRYSTALLIZATION; NUCLEATION; PURIFICATION; 
WATER CHEMISTRY 


36539 (INIS-AR-031, pp. 1) Inorganic chemistry of metallic 
oxides aqueous suspensions: Book of abstracts. Blesa, M.A. 
(Comision Nacional de Energia Atomica, Buenos Aires (Argentina). 
Dept. de Quimica de Reactores). Asociacion Quimica Argentina, 
Buenos Aires (Argentina). 1990. 23p. (In Spanish). (CONF- 
9011336-: 19. Latin-American congress on chemistry, Buenos 
Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin-American 
congress on chemistry: Book of abstracts. Order Number 
DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. AQUEOUS SOLUTIONS/chemical reac- 
tions; AQUEOUS SOLUTIONS/oxides; OXIDES/aqueous solutions; 
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OXIDES/chemistry; OXIDES; COORDINATION NUMBER; ION EX- 
CHANGE; IONS; LIGANDS; METALS; CHEMISTRY; SURFACE 
IONIZATION; SUSPENSIONS 


36540 (INIS-AR—036) Applicability of the Nernst equation 
in the description of the salt/aqueous solution interface. Ci- 
cerone, D.S.; Regazzoni, A.E. Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina). Dept. de Quimica de Reac- 
tores. 1993. 2p. (In Spanish). (CONF-9304214—: 8. Argentine 
congress on physico-chemistry, Mar del Plata (Argentina), 19-22 
Apr 1993). Order Number DE94602880. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pre-conference paper. 

Short communication. INTERFACES/aqueous solutions; INTER- 
FACES/thermodynamics; CHARGE STATES; INTERFACES; 
THERMODYNAMICS; OXIDES; SALTS; SURFACE POTENTIAL; 
SURFACE PROPERTIES 


36541 (INIS-AR-038) Coprecipitation of copper-zinc mixed 
hydrous oxides. Soler Illia, G.J. de A.A. (Buenos Aires Univ. (Ar- 
gentina). Facultad de Ciencias Exactas y Naturales); Candal, R.J.; 
Regazzoni, A.E.; Blesa, M.A. Comision Nacional de Energia Atom- 
ica, Buenos Aires (Argentina). Dept. de Quimica de Reactores. 
1993. 2p. (In Spanish). (CONF-9304214—-: 8. Argentine congress 
on physico-chemistry, Mar del Plata (Argentina), 19-22 Apr 1993). 
Order Number DE94602881. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Pre-conference paper. 

Short communication. COPRECIPITATION/aqueous solutions; 
COPRECIPITATION/copper _ oxides; COPRECIPITATION/zinc 
oxides; AGING; COPRECIPITATION; CRYSTALLIZATION; HY- 
DROLYSIS; PHASE DIAGRAMS; UREA 


36542 (INIS-mf-13618) Cobalt 60 cation exchange with 
mexican clays. Nava Galve, R.G. Instituto Politecnico Nacional, 
Mexico City (Mexico). Escuela Superior de Fisica y Matematicas. 
1993. 62p. (in Spanish). Order Number DE94601993. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Mexican clays can be used to remove radioactive elements from 
contaminated aqueous solutions. Cation exchange experiments 
were performed with ®° Co radioactive solution. In the present work 
the effect of contact time on the sorption of Co *+ was studied. The 
contact time in hydrated montmorillonite was from 5 to 120 minutes 
and in dehydrated montmorillonite 5 to 1400 minutes. The Co + 
uptake value was, in hydrated montmorillonite, between 0.3 to 0.85 
m eq/g and in dehydrated montmorillonite, between 0.6 to 1.40 m 
eq/g. The experiments were done in a pH 5.1 to 5.7 and normal 
conditions. XRD patterns were used to characterize the samples. 
The crystallinity was determined by X-ray Diffraction and it was 
maintained before and after the cation exchange. DTA thermo 
grams showed the temperatures of the lost humidity and crystalliza- 
tion water. Finally, was observed that dehydrated montmorillonite 
adsorb more cobalt than hydrated montmorillonite. (Author). 


36543 (IS-T-1602) Thermally-generated reactive intermedi- 
ates: Trapping of the parent ferrocene-based 
o-quinodimethane and reactions of diradicals generated by 
hydrogen-atom transfers. Ferguson, J.M. Ames Lab., IA (United 
States). 1 Sep 1993. 169p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-82. Order Number 
DE93041294. Source: OSTI; NTIS; INIS; GPO Dep. 

Ferrocenocyclobutene is prepared by flash vacuum pyrolysis 
(FVP) of the N-amino-2-phenylaziridine hydrazone of 2- 
methylferrocenealdehyde. In the second section of this dissertation, 
a series of hydrocarbon rearrangements were observed. FVP of o- 
allyltoluene at 0.1 Torr (700-900 C) gives 2-methylindan and 
indene, accompanied by o-propenyitoluene. FVP of 2- 
methyl-2’-vinylbiphenyl gives 9-methyl-9,10-dihydrophenanthrene, 
which fits the proposed mechanism. However, FVP of 
2-(o-methylbenzyl)styrene gives mainly anthracene and 1- 
methylanthracene. This cyclization reaction was also successful 
with o-allyiphenol and o-(2-methylallyl)pkenol. 


36544 


(LA-12587-MS) A more efficient method of prepar- 
ing 3,3-dinitroazetidine. Hiskey, M.A.; Coburn, M.D. Los Alamos 
National Lab., NM (United States). Oct 1993. 4p. Sponsored by 


300 ERA Vol. 18, No. 12 


Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE94000563. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A more efficient method of preparing 3,3-dinitraozetidine (V) from 
1-t-buty|-3-3-dinitroazetidine (I) is given. This method is suitable for 
pilot-plant-scale producing of (V). In addition, an alternate route to 
preparing 1,3,3-trinitroazetidine (VII) is given. 


36545 (LA-UR-93-3185) Chemical equilibrium in high pres- 
sure molecular fluid mixtures. Shaw, M.S. Los Alamos National 
Lab., NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930676-47: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE93040160. Source: OSTI; NTIS; GPO 
Dep. 

The NatomsPT Monte Carlo simulation method has been reformu- 
lated to incorporate multiple species and chemical reactions with 
changes in total number of molecules. While maintaining a con- 
stant number of each type of atom, the number of molecules is 
changed by turning on and off the interactions of any particular po- 
sition with other molecules. Chemical reactions are allowed as a 
correlated move of atoms to differnt molecular locations. Equilib- 
rium chemical composition is determined as an average over the 
simulation along with equation of state quantities. A large set of 
simulations has been made with the system No + O2 = NO cover- 
ing a wide range in P and T. Both Hugoniot states and the CJ 
point have been determined and are shown to be sensitive to the 
potentials between unlike species. 


36546 (LA-UR-93-3375) Theoretical studies of the struc- 
tures and electronic properties of U(NH2)3 and Np(NHo)s3. Hay, 
P.J.; Martin, R.L. Los Alamos National Lab., NM (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930905-12: Ac- 
tinides ‘93, Santa Fe, NM (United States), 19-24 Sep 1993). Order 
Number DE94000768. Source: OSTI; NTIS; GPO Dep. 

The electronic structure of the model compounds U(NHz2)3 and 
Np(NHz2)3 is investigated with the aid of ab initio electronic struc- 
ture techniques. The electronic ground states and equilibrium 
geometries of these complexes are determined using multi- 
configuration SCF techniques. Comparisons are made to their 
counterparts U(CH3)3 and Np(CHs)s3. 


36547 (LBL-34450) Swelling equilibria for cationic 2- 
hydroxyethyl methacrylate (HEMA)-based hydrogels. Baker, 
J.P.; Blanch, H.W.; Prausnitz, J.M. Lawrence Berkeley Lab., CA 
(United States). Aug 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States); Department of Health and Human Services, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
Grant R01 GM46788-01. Order Number DE94000728. Source: 
OSTI; NTIS; GPO Dep. 

Cationic HEMA-based hydrogels were synthesized by copoly- 
merizing HEMA with [(methacrylamido)propyl]trimethylammonium 
chloride (MAPTAC). Swelling equilibria were measured in pure wa- 
ter an in aqueous sodium chloride solutions. Hydrogel swelling is 
an increasing function of the MAPTAC content. A Flory-type 
swelling model using a concentration-dependent Flory X parameter 
semi-qualitatively describes poly(HEMA co-MAPTAC) hydrogel 
swelling in aqueous sodium chloride. 


36548 (NIPER-680) GC/MS determination of amines fol- 
lowing exhaustive trifluoroacetylation. Thomson, J.S.; Green, 
J.B.; McWilliams, T.B.; Yu, S.K.T. National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (United States). Aug 1993. 
325p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FC22-83FE60149. Order Number DE93000159. 
Source: OSTI; NTIS; GPO Dep. 

An analytical method for trifluoroacetylation of aromatic amines 
and GC/MS of the resulting derivatives has been developed. The 
key feature of the method is its capability to differentiate d tertiary 
amines; since, using the conditions described in the report, most 
primary, secondary, an primary amines add two and secondary 
amines add one trifluoroacetyl group. In general, tertiary amines do 





not react. Since conventional trifluoroacetylation procedures intro- 
duce only a single trifluoroacetyl group into both primary and 
secondary aminess the procedure reported here improves GC/MS 
identification of the relatively large number of isomers of nitrogen 
compounds found in petroleum or similarly complex mixtures. For 
example, using exhaustive trifluoroacetylation, it is possible to dif- 
ferentiate isomeric forms of CgH,;N (e.g., cyclohexenopyridines, 
aminoindans, 1,2,3,4-tetrahydroquinoline and _ tetrahydroisoquino- 
lines). Examples of the application of the method to petroleum and 
coal liquid products are provided. Because of the limited thermal 
stability of the derivatives of primary amines, the method is appli- 
cable only to distillates boiling below 370°C (700°F). To expedite 
utilization of the method by others, GC retention indices and rela- 
tive GC/MS total ion current response factors for 102 trifluoroacetyl 
derivatives are included in the body of the report and their 70 ev 
mass spectra are reported in Appendix A. 


36549 Shielded fluid stream injector for particle bed 
reactor. Notestein, J.E. To Dept. of Energy. 1991. USA patent ap- 
plication 7-750,680. 15p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93019328. Source: OSTI; NTIS; 
GPO Dep. 

A shielded fluid-stream injector assembly is provided for particle 
bed reactors. The assembly includes a perforated pipe injector dis- 
posed across the particle bed region of the reactor and an inverted 
V-shaped shield placed over the pipe, overlapping it to prevent de- 
scending particles from coming into direct contact with the pipe. 
The pipe and shield are fixedly secured at one end to the reactor 
wall and slidably secured at the other end to compensate for ther- 
mal expansion. An axially extending housing aligned with the pipe 
and outside the reactor and an inline reamer are provided for re- 
moving deposits from the inside of the pipe. The assembly enables 
fluid streams to be injected and distributed uniformly into the parti- 
cle bed with minimized clogging of injector ports. The same design 
may also be used for extraction of fluid streams from particle bed 
reactors. 


36550 (SAND-93-1846C) Synthesis and catalytic proper- 
ties of metal and semiconductor nanoclusters. Wilcoxon, J.P.; 
Martino, T.; Klavetter, E.; Sylwester, A.P. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9306223-1: North Atlantic Treaty Organization 
(NATO) advanced study meeting of Institute on Nanophas Materi- 
als, Corfu (Greece), 20 Jun - 2 jul 1993). Order Number 
DE93019418. Source: OSTI; NTIS; GPO Dep. 

Synthesis of metal or semiconductor nanoclusters in micro- 
heterogeneous oil-continuous inverse micelle systems is discussed. 
We focus on synthesis and catalytic properties of palladium, iron, 
and iron sulfide nanoclusters. Cluster size-control is achieved by 
changing the micelle size which is determined by small angle neu- 
tron scattering (SANS) and chosen to produce cluster in size range 
of 1-20 nm. Cluster sizes were determined by either transmission 
electron microscopy (TEM) or small-angle x-ray scattering (SAXS). 
Cluster structure was determined by either x-ray or electron diffrac- 
tion. In the case of Fe nanoclusters the crystal structure depended 
on the chemical nature of the surfactant micelle used in the syn- 
thesis, illustrating the important role of the surfactant during the 
growth process. Results of in-situ pyrene hydrogenation using size- 
selected Pd clusters show a significant increase in activity/total 
surface area as the size decreases. These clusters also proved ef- 
fective as unsupported catalysts for direct coal hydropyrolysis, 
even at very low metal concentrations. Synthesis and optical fea- 
tures of a new semiconductor cluster material, FeS2, is discussed 
with regard to its use in photocatalysis. Application of FeS2 in coal 
hydrogenolysis reactions has improved yields of short chain hydro- 
carbons significantly compared to conventional FeS2 powders. 


36551 (UCRL-JC—110049-Rev.2) Polymeric nitrogen: Revi- 
sion 2. Mailhiot, C.; Yang, L.H.; McMahan, A.K.; Barbee, T.W. lil. 
Lawrence Livermore National Lab., CA (United States). Jul 1993. 
6p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-930676-50-Rev.2: 14. 
international conference of the International Association for the Ad- 
vancement of High Pressure Science and Technology, Colorado 
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Springs, CO (United States), 27 Jun - 2 jul 1993). Order Number 
DE93040544. Source: OSTI; NTIS; GPO Dep. 

The equilibrium phase boundary between single-bonded, 
threefold- coordinated polymeric forms of nitrogen, and the ob- 
served, triple-bonded diatomic phases, is predicted to occur at 
relatively low (50 + 15 GPa) pressure. This conclusion is based on 
extensive local-density functional total-energy calculations for poly- 
meric structures (including that of black phosphorus, and another 
with all gauche dihedral angles) and diatomic structures (including 
that of the observed high-pressure e-N2 phase). Our results sug- 
gest that the diatomic phase of nitrogen, observed up to 180 GPa 
and room temperature, is metastable at these conditions, and that 
such hysteresis enhances the prospects for the existence of a 
metastable polymeric form of nitrogen at ambient conditions. 


36552 (UCRL-JC—113296) Stability of the face-centered- 
cubic phase of heavy rare gas solids. Ree, F.H. (Lawrence 
Livermore National Lab., CA (United States)); Choi, Yumi. 
Lawrence Livermore National Lab., CA (United States). Jul 1993. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930676-42: 14. international 
conference of the International Association for the Advancement of 
High Pressure Science and Technology, Colorado Springs, CO 
(United States), 27 Jun - 2 jul 1993). Order Number DE93019949. 
Source: OSTI; NTIS; GPO Dep. 

Our recent perturbation theory is applied to show that heavy rare 
gases solidify into a face-centered-cubic phase over a large tem- 
perature range near the melting lines. We have investigated the 
static, harmonic, and anharmonic contributions to the excess 
Helmholtz free energy and the stability to the face-centered-cubic 
phase. The observed stability is due to thermal contributions in the 
Helmholtz free energy. 


4004 Electrochemistry 


Refer also to citation(s) 34773, 36199, 36308, 36312 


36553 (IS-T-1670) Application of an Electrochemical 
Quartz Crystal Microbalance to the study of electrocatalytic 
films. Gordon, J.S. Jr. Ames Lab., IA (United States). 1 Sep 1993. 
223p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-82. Order Number DE93041124. 
Source: OSTI; NTIS; GPO Dep. 

The EQCM was used to study the deposition and composition of 
electrodeposited pure PbO, and Bi-doped PbO, active toward 
anodic oxygen-transfer reactions. Within the doped films, Bi is in- 
corporated as Bi*® in the form of BiO2A, where A is ClO4~ or 
NO,~. For deposition of these 2 materials, changes in hydration 
between the Au oxide and the depositing film resulted in higher 
mass-to-charge ratios. XRD and XPS were used to study the films; 
the rutile structure of PbO> is retained even with the Bi doping. 
The EQCM was also used to study the formation and dissolution of 
Au oxide and preoxide structures formed on the Au substrate elec- 
trodes in acidic media. The preoxide structures were AuOH and 
increased the surface mass. For the formation of stable Au films 
on quartz wafers, Ti interlayers between Au and quartz was found 
to be very effective. 


36554 (WSRC-TR-93-321) Reactor Materials Program 
electrochemical potential measurements by ORNL with unirra- 
diated and irradiated stainless steel specimens. Baumann, 
E.W.; Caskey, G.R. Jr. Westinghouse Savannah River Co., Aiken, 
SC (United States). Jul 1993. 63p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93040726. Source: OSTI; NTIS; INIS; GPO Dep. 

Effect of irradiation of stainless steel on electrochemical potential 
(ECP) was investigated by measurements in dilute HNO3 and 
H2O>2 solutions, conditions simulating reactor moderator. The elec- 
trodes were made from unirradiated/irradiated, unsensitized/ 
sensitized specimens from R-reactor piping. Results were inconclu- 
sive because of budgetary restrictions. The dose rate may have 
been too small to produce a significant radiolytic effect. Neither the 
earlier CERT corrosion susceptibility tests nor the present ECP 
measurements showed a pronounced effect of irradiation on sus- 
ceptibility of the stainiess steel to IGSCC; this is confirmed by the 
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absence in the stainless steel of the SRS reactor tanks (except for 
the C Reactor tank knuckle area). 


4005 Photochemistry 
Refer also to citation(s) 36441, 36557, 36564, 36722 


36555 (LA-UR-93-2560) Studies on the photochemical and 
thermal dissociation synthesis of krypton difluoride. Kinkead, 
S.A.; FitzPatrick, J.R.; Foropoulos, J. Jr.; Kissane, R.J.; Purson, 
J.D. Los Alamos National Lab., NM (United States). 1993. 22p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-920444-40: 203. American 
Chemical Society (ACS) national meeting, San Francisco, CA 
(United States), 5-10 Apr 1992). Order Number DE93018555 
Source: OSTI; NTIS; GPO Dep. 

Like dioxygen difluoride (O2F2), KrF. can be produced by ther- 
mal dissociation or photochemical synthesis from the elements; 
however, the yields are invariably much less than those obtained 
for OoF2. For example, while irradiation of liquid O2/F2 mixtures at 
—196°C through a sapphire window with an unfiltered 1,000W uv 
lamp provides in excess of 3g of O2F2 per hour, the yield of KrF2 
under identical circumstances is approximately 125 mg/hr. In this 
report, the yield of KrF2 in quartz and Pyrex™ photochemical reac- 
tors has been examined as a function of irradiation wavelength, 
irradiation power, and Kr: Fz mole ratio. The uv-visible spectrum of 
KrF> has also been recorded for comparison with earlier work, and 
the quantum yield for photodissociation at two wavelengths deter- 
mined. The synthesis of KrF2 using large thermal gradients has 
also been examined using resistively heated nickel filaments to 
thermally dissociate the F2 in close proximity to liquid nitrogen- 
cooled metal surfaces. As a net result, KrF2 has been produced in 
yields in excess of 1.75 g/hr for extended periods in photochemical 
systems, and 2.3 g/hr for shorter periods in thermally dissociative 
reactors. This paper summarizes the results of examining paramet- 
rically several different types of reactors for efficiency of producing 
krypton difluoride. 


36556 (UCID—20622-92-2, pp. 41-42) Coherent control of 
chemical reaction dynamics. Conaway, W.E.; Allendorf, S.W. 
Lawrence Livermore National Lab., CA (United States). Mar 1993. 
In Chemistry and materials science progress report: Second half, 
FY 1992. 71p. Order Number DE93014364. Source: OSTI; NTIS. 

One of the central goals of molecular physics is to develop 
methods of using lasers to control and direct chemical reactions. In 
the past few years, two approaches have emerged as serious can- 
didates for controlling chemical reactions via laser excitation. The 
first method uses optical pulse shaping. The second method, which 
is being pursued in this research, uses coherent phase control. An 
experiment has been developed to examine this method of control- 
ling the photodissociation of water. These experiments build 
directly on the authors’ previous work in bond-selective photodisso- 
ciation of deuterated water. This experiment will be the first 
demonstration of the principles of coherent control on a system 
with chemically distinct products. 


4006 Radiation Chemistry 


Refer also to citation(s) 37754 


36557 (BNL—49430) High energy ionization in liquids: The 
free ion yield. Holroyd, R. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 16p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
930993—1: NATO Advanced Study Institute: linking the gaseous 
and condensed phases of matter - the behavior of slow electrons, 
Patras (Greece), 5-18 Sep 1993). Order Number DE93040329. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This paper considers some recent experimental results 
(n-hexane, neopentane, 2,2,4,4-tetramethylpentane,  2,2,4- 
trimethylpentane) which show how G,(number of ion pairs or free 
ions per 100 eV absorbed) depends on conditions. The results pro- 
vide insight into factors which determine free ion yield: molecular 
structure, field, temperature, tracks, density. 
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36558 (INIS-BR-3150) Synthesis, characterization and be- 
haviour to gamma radiation of the bis-L-alaninato-copper (Il). 
Passos, B.F.T. Minas Gerais Univ., Belo Horizonte, MG (Brazil). 
Inst. de Ciencias Exatas. 1985. 95p. (In Portuguese). Order Num- 
ber DE94602924. Source: OSTI; NTIS (US Sales Only); INIS. 

The behaviour of coordinated compound obtained from the cop- 
per (Il) and the L-(+)- alanine to gamma radiation was determined 
A study of synthesis and characterization of this complex was 
made with elementary analysis, ultraviolet and visible electronic 
spectroscopy, infrared vibrational spectroscopy, proton magnetic 
resonance spectroscopy and thermo-gravimetric analysis. (C.G.C.). 


36559 (INIS-BR-3151) Synthesis, characterization and be- 
haviour of trans-bis (argininate) copper (Il) to gamma radiation. 
Pereira, A.B. Minas Gerais Univ., Belo Horizonte, MG (Brazil). Inst. 
de Ciencias Exatas. 1984. 77p. (in Portuguese). Order Number 
DE94602925. Source: OSTI; NTIS (US Sales Only); INIS. 

The synthesis, the characterization and the behaviour to gamma 
radiation of trans-bis (argininate) copper (Il) are presented. The 
synthesis is made from copper sulfate, sodium hydroxide and 
hydrochloride of L (+) arginine, in aqueous medium, and the char- 
acterization by infrared spectroscopy, visible and ultraviolet 
spectroscopy and elementary analysis. (C.G.C.). 


36560 (INIS-BR-3152) Nicotinic and iso nicotinic acids: in- 
teractions with gamma radiation and acid-base equilibrium. 
Ribeiro, Z.A. Minas Gerais Univ., Belo Horizonte, MG (Brazil). Inst. 
de Ciencias Exatas. 1984. 129p. (In Portuguese). Order Number 
DE94602926. Source: OSTI; NTIS (US Sales Only); INIS. 

The values of pKa; and pKaz for nicotinic and iso nicotinic acids 
in aqueous medium were determined. The effects of gamma radia- 
tion about these acids by infrared and ultraviolet spectrophotometry 
and thermal gravimetric analysis were also studied. It was verified 
that the radiolysis of acids occurred by the two process of first or- 
der, determining the degradation constant and the degradation 
factors for each one of the solutions. (C.G.C.). 


36561 (INIS-BR-3161) -+-radiolysis of the quinoline. Vieira, 
E.M. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e 
Quimica. Jun 1989. 78p. (in Portuguese). Order Number 
DE94602927. Source: OSTI; NTIS (US Sales Only); INIS. 

The chemical and radiolytic stability of products by radiation from 
quinoline in isopropanol solution was studied. Doses were from 2 x 
10* to 3 x 10° Gy and concentration in the samples was L:L by 
volume. It has observed significant effects for high radiation doses. 
Lower doses affected the solvent with the production of long poly- 
meric hydrocarbons. Products formed were characterized by 


capillary gas chromatography coupled to mass spectrometry (CG/ 
MS). (author). 


36562 (INIS-BR-3162) Chromatographic studies of gamma 
radiolysis products of phenols in methanolic solution. 
Cordeiro, P.J.M. Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de 
Fisica e Quimica. Oct 1989. 133p. (In Portuguese). Order Number 
DE94602928. Source: OSTI; NTIS (US Sales Only); INIS. 

The radiolytic effects on phenolic compounds (catechol, resorci- 
nol, hydroquinone and pyrogallol), under different doses of gamma 
irradiation, were studied. The results shown that the radiolytic 
effects are independent of the irradiation doses with almost all com- 
pounds formed from the solvent radiolysis. Analysis of the resulting 
products were carried out by High Performance Liquid Chromatog- 
raphy and Capillary Gas Chromatography. The quantification of 
these compounds was made by mass spectrometry. (author). 


36563 (PNL-SA-21775, pp. 1I.23-I1.27) Radiation effects on 
separations materials and processes. Bibler, N.E. (Westing- 
house Savannah River Company, Aiken, SC (US)). Pacific 
Northwest Lab., Richland, WA (United States). May 1993. (CONF- 
9107153—: 1. Hanford separations workshop, Richland, WA (United 
States), 23-25 Jul 1991). In Proceedings of the First Hanford Sepa- 
ration Science Workshop. 221p. Order Number DE93016925. 
Source: OSTI; NTIS; INIS. 

This paper briefly summarizes published information on the ef- 
fects of ionizing radiation on separation processes and materials. 
Special emphasis is given those processes, solvent extraction, ion 





exchange, and precipitation, that have application in removing ra- 
dioactivity from nuclear waste solutions. The separation and 
eventual isolation of any radionuclide requires a knowledge of the 
effect of radiation on the separations process itself and on the ma- 
terials used in the process. The higher the radiation dose rate, i.e., 
the more concentrated the radionuclides being processed, the 
more important is this knowledge. In some cases, such as the sep- 
aration of intense alpha emitters or the treatment of concentrated 
solutions of fission products, consideration of the effects of the ra- 
diation is a critical factor in the design of the separations materials 
and in the implementation of the process. When ionizing radiation 
interacts with a chemical system, chemical bonds are broken 
unstable intermediates are formed, and, if thermodynamically pos- 
sible, new compounds are formed. Formation of these new 
compounds can drastically change the chemical and physical prop- 
erties of the system. Many books have been written concerning 
radiation effects and the radiation chemistry that creates them. Re- 
cently a handbook has been published which is an excellent 
source of general and specific information on the subject (Tabata). 
Depending upon the specific separations system, radiation effects 
usually don’t become significant until after does in the range 10° to 
10” rads. Prior to discussing radiation effects on specific separa- 
tion processes or materials, it is helpful to consider the radiation 
dose rates to typical solutions or materials being processed. 


4007 Radiochemistry and Nuclear Chemistry 
Refer also to citation(s) 35057, 35122, 35139, 36546 


36564 (ANL/CHMW/CP-79390) f-state luminescence of lan- 
thanide and actinide ions in solution. Beitz, J.V. Argonne 
National Lab., IL (United States). [1993]. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9309142—2: 20. rare earth research conference, 
Monterey, CA (United States), 12-17 Sep 1993). Order Number 
DE93019756. Source: OSTI; NTIS; INIS; GPO Dep. 

Detailed studies of the luminescence of aquated Am*+ are pre- 
sented in the context of prior lanthanide and actinide ion work. The 
luminescing state of aquated Am** is confirmed to be 5D, based 
on observed emission and excitation spectra. The luminescence 
lifetime of Am+ in H2O solution is (22 + 3) ns and (155 + 4) ns in 
D20 solution at 295 K. Judd-Ofelt transition intensity theory qualita- 
tively describes the observed Am** relative integrated fluorescence 
intensities. Recent luminescence studies on complexed trivalent f- 
element ions in solution are reviewed as to the similarities and 
differences between lanthanide ion 4f state and actinide ion 5f 
state properties. 


36565 (BARC—1993/P/001) Radiochemistry Division annual 
progress report : 1991. Natarajan, V. (Bhabha Atomic Research 
Centre, Bombay (India). Radiochemistry Div.); Godbole, S.V.; lyer, 
R.H. (comps.). Bhabha Atomic Research Centre, Bombay (India). 
1993. 192p. Order Number DE94600652. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The research and development activities of the Radiochemistry 
Division during 1991 are briefly described under the headings: (i) 
Nuclear chemistry, (ii) Actinide chemistry, and (iii) Spectroscopy. In 
the field of nuclear chemistry, the main emphasis has been on the 
studies of fission process induced by reactor neutrons and light 
and heavy ions on actinides and low Z (Z<80) elements. Actinide 
chemistry research work deals mostly with studies on the solvent 
extraction behaviour of actinide and lanthanide ions from aqueous 
media using different organic reagents including CMPO and macro- 
cyclic ligands. The spectroscopic studies include development of 
methods for the estimation of trace metallic impurities and rare 
earths in nuclear fuel materials and EPR investigations of high T; 
superconductors. A list of publications by the scientific staff of the 
Division is given at the end. (author). 31 figs., 49 tabs. 


36566 (CEA-CONF-11367) Present status of a radiochemi- 
cal double beta decay study. Maillard, C. (CEA Centre d’Etudes 
de la Vallee du Rhone, 30 - Marcoule (France). Dept. des Procedes 
de Retraitement); Madic, C.; Chevallier, A.; Chevallier, J. CEA 
Centre d’Etudes de la Vallee du Rhone, 30 - Marcoule (France). 
Dept. des Procedes de Retraitement. 1992. 2p. (CONF-9204201—: 


40 CHEMISTRY 
4007 Radiochemistry and Nuclear Chemistry 


22. actinides meeting, Meribel (France), 22-25 Apr 1992). Order 
Number DE94602007. Source: OSTI; NTIS (US Sales Only); INIS. 

The double beta decay of 2°5U produces the daughter product 
238Pu determined by alpha activity. The chemical strategy adopted 
to study the double beta decay of *°°U is the following: initial purifi- 
cation of a 300 kg batch of depleted uranium vs 2°8Pu and °39Pu 
(produced by the self fission of 7°8U and neutron capture). The 
overall decontamination factor (DF) U/Pu needed is about 4.10°: 
recovery and measurement of the *98Pu (?°Pu) nuclides extracted 
from the purified uranium; storage of the uranium solution for one 
year in a 200 m deep mine; recovery of *°°Pu (formed by double 
beta decay) and Pu after one year of ageing of the uranium- 
batch. The process used for the initial purification of uranium for the 
initial at t=O and for the recovery of the plutonium after one year of 
ageing will be the same, then it must involve chemical reagents 
giving only reversible modifications of the composition of the aque- 
ous uranium solution. The selected procedure is based on the use 
of uranyl nitrate solution (180 g/l) and its purification vs plutonium 
nuclides, 7°®Pu and *°°Pu using a chromatographic extraction 
technique involving tri-n-octy] ammonium nitrate (TOAHNO®) acting 
as the active molecule for the selective extraction of Pu(IV) nitrate. 
Due to the limited decontamination of the plutonium vs Th and Pa, 
it is necessary to proceed to another chemical system based on 
the simultaneous chromatographic extraction of Th(IV) and Pa(V) 
with a mixture of silicagel (Pa removal) and an anionic macrop- 
orous ion exchange resin (Th removal). At the end of the 
chromatographic cycles the plutonium is deposited on a platinum 
disk by electrolysis from an aqueous medium composed by a mix- 
ture of nitric and oxalic acids (for the sources prepared at t=0), or 
by electrospray (for the sources to be prepared at t=1 year). 


36567 (INIS-AR—031, pp. p140) Chemical properties of the 
[ReO2(en)2]* complex: relation to its biological activity. Kre- 
mer, C. (Universidad de la Republica, Montevideo (Uruguay) 
Facultad de Quimica); Leon Cabana, A.S.; Kremer, E. Asociacion 
Quimica Argentina, Buenos Aires (Argentina). 1990. 23p. (in Span- 
ish). (CONF-9011336—: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. RHENIUM COMPLEXES/chemical proper- 
ties; HYDROLYSIS; LIGANDS; OXIDATION; PH VALUE; 
RADIOTHERAPY; RHENIUM 186; RHENIUM 188 


36568 (INIS-AR—031, pp. or52) Use of the electrolytic via 
for the synthesis of compounds of Tc coordination. Kremer, C. 
(Universidad de la Republica, Montevideo (Uruguay). Facultad de 
Quimica); Gambino, D.; Cerda, F.; Savio, E.; Leon Cabana, A.S.; 
Kremer, E. Asociacion Quimica Argentina, Buenos Aires 
(Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. Latin- 
American congress on chemistry, Buenos Aires (Argentina), 5-9 
Nov 1990). In Nineteenth Latin-American congress on chemistry: 
Book of abstracts. Order Number DE94602762. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. RADIOPHARMACEUTICALS/chemical 
preparation; RADIOPHARMACEUTICALS/technetium; ELECTROL- 
YSIS; LIGANDS; RADIOPHARMACEUTICALS; TECHNETIUM; 
REDUCTION; STRUCTURAL CHEMICAL ANALYSIS 


36569 (INIS-mf-13610) Methodology for tritium recovery as 
a by-product in the fluorine 18 production. Flores Rea, H. Cole- 
gio Nacional de Educacion Profesional Tecnica, Lerma (Mexico). 
1990. 56p. (In Spanish). Order Number DE94602008. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper previous studies for the recuperation of waste tri- 
tium proceeding from the process used to produce F-18 using 
natural and 95% enriched lithium carbonate in lithium-6 are pre- 
sented; the nuclear reaction took place in the Triga Mark Ill Nuclear 
reactor of the Nuclear Centre of Mexico. Previous studies proved 
the importance of the quantity of remanent tritium in the solutions 
where F-18 was produced in oxygenated compounds of natural 
lithium. The recuperation methodology consisted in production of F- 
18 in the established manner, purification by chromatography in an 
alumina and ion exchange resins column and of waste solutions; 
these were put together and distilled at normal pressure until dry. 
The distilled products were concentrated using an electrochemical 
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method, and a final treatment system of the sample based on one 
reported in the literature but adapted to concentrate smaller 
volumes (approximately 15 ml.). The samples coming from the en- 
riched lithium carbonate contained 3 to 6 times more tritium than 
those of natural lithium carbonate. Approximately 30% of the initial 
considered quantity of lithium was recuperated. A modification to 
the proposed methodology will allow the recuperation of tritium in 
waste solutions of F-18 in a percentage higher than 80%. (Author). 


36570 (INIS-mf-13702, pp. 149) Labelling of monoclonal 
antibodies with radionuclides and their diagnostic use. 
Trnkova, B. (Karlova Univ., Prague (Czech Republic). Fakulta 
Vseobecneho Lekarstvi); Svihovcova, P.; Skvor, J.; Pouckova, P. 
Ceskoslovenska Spolecnost Biochemicka, Prague (Czech Repub- 
lic); Ceskoslovenska Akademie Ved, Ceske Budejovice (Czech 
Republic). Ustav Molekularni Biologie Rostlin. 1992. (In Czech). 
(CONF-9209398-: 13. National Biochemical Days, Ceske Bude- 
jovice (Czech Republic), 7-11 Sep 1992). In Xilith National 
Biochemical Days: Abstracts. 185p. Order Number DE94600657. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MONOCLONAL ANTIBODIES/labelling; 
IODINE 131; MICE; LABELLING; NEOPLASMS; RADIOIM- 
MUNOASSAY; SCINTISCANNING; TECHNETIUM 99 


36571 (IPNO-T—92-04) Contribution to the study of thorium 
orthophosphaie solubility in nearly neutral media, with or 
without phosphate ion additions. Baglan, N. Paris-11 Univ., 91 - 
Orsay (France). Inst. de Physique Nucleaire. Dec 1992. 131p. (In 
French). Order Number DE94602006. Source: OSTI; NTIS (US 
Sales Only); INIS. 

After a development of Th3(PO4)4 synthesis, two crystallographic 
forms were found depending on the temperature at the end of the 
synthesis. Thorium orthophosphate in its high temperature form 
(1400 deg C), labelled with °®’Th was synthesized more easily in 
the wet way from a mixture of nitrate and phosphoric acid. Its 
structure conservation has been checked by X ray diffraction, after 
a few month in solution. Zeta potential has been measured on the 
powder in various aqueous media. It is essentially pH dependent. 
Solubility of thorium orthophosphate is too low in non complexing 
neutral media to allow an easy determination of the thorium con- 
centration. Only an upper limit of its concentration in water can be 
given: 3.10-"' M. For high acidic media (HCIO, 0.1 - 1 M), a solu- 
bility product can be calculated, Ks. = 0.5.10-%5, a very low value 
compared to the ones proposed generally, so its meaning can be 
suspected. In nearly neutral phosphoric media, Ths (PO,4)4 solubil- 
ity is measurable without any ambiguity for Cpo4, >0.1 M. It was 
possible to deduce the form of the predominant complex, 
Th(HPO,)32-, at pH close to 7 for 0.1 M<Cpo4< 1 M. 


36572 (LA-UR-93-3086) Crystallographic phase transitions 
in actinide metals as a function of pressure. Eriksson, O. (Upp- 
sala Univ. (Sweden). Dept. of Physics); Soederlind, P.; Meisen, J.; 
Ahuja, R.; Johansson, B.; Wills, J.M.; Boring, A.M. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 37p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930905-2: Actinides '93, Santa Fe, NM (United 
States), 19-24 Sep 1993). Order Number DE93040138. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We present first-principles calculations of the equilibrium vol- 
umes and crystal structures of the light actinides (Th—-Pu). The 
calculated equilibrium volumes for fec Th, bct Pu, a-U, and 6-Np 
are found to agree reasonably well with the experimental data, and 
when comparing the total energies of the bec, fec, bet, a-U, and B- 
Np structures we obtain the correct crystal structures for all studied 
systems. Equilibrium volumes for Th-Pu, using a hypothetical fee 
structure, have been calculated; although spin-orbit coupling is in- 
cluded in these calculations, the calculated equilibrium volume of 
Pu is smaller than for Np, in disagreement with experiment. More- 
over, the calculated tetragonal elastic constant, C’, is shown to be 
negative for bcc U, bee Np, bee Pu, and fec Pu. Thus, our zero 
temperature calculations suggest that the bec structure is unstable 
for these elements and that fec Pu is also unstable. This is in 
conflict with experiment and we are led to the conclusion that tem- 
perature effects must be of crucial importance for stabilizing cubic 
Structures in U, Np, and Pu. Further, as a function of decreasing 
volume we predict a crystal structure sequence fec — bet — fee in 
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Th, a sequence a-U — bet — bec in U, and a sequence 6-Np — 
bet — bec in Np. Also, a sequence of transitions in Sc as a func- 
tion of decreasing volume have been calculated, namely hcp — fcc 
— w — B-Np — bec. 


36573 No-carrier-added (NCA) aryl ['®F]fiuorides via the nu- 
cleophilic aromatic substitution of electron rich aromatic rings. 
Ding, Yu-Shin; Fowler, J.S.; Wolf, A.P. To Dept. of Energy. 1991. 
USA patent application 7-711,684. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93019342. Source: OSTI; NTIS; GPO Dep. 

A method for synthesizing no-carrier-added (NCA) aryl ['®F] fluo- 
ride substituted aromatic aldehyde compositions bearing an 
electron donating group is described. The method includes the 
step of reacting aromatic nitro aldehydes having a suitably pro- 
tected hydroxyl substituent on an electron rich ring. The reaction is 
carried out by nucleophilic aromatic substitution with a no-carrier- 
added (NCA) ['®F]fluoride ion. The method can be used to 
synthesize various no-carrier-added aryl ['*F}fluoride compo- 
sitions, including 6-['®F}fluoro-L-DOPA, 2-['®F}fluorotyrosine, 
6-['8F}fluoronorepinephrine, and 6-['®F}fluorodopamine. In those in- 
stances when a racemic mixture of enantiomers is produced by 
the present invention, such as_ in the synthesis of 
6-['® F}fluoronorepinephrine, a preferred method also includes reso- 
lution of the racemic mixture on a chiral HPLC column. This 
procedure results in a high yield of enantiomerically pure ['®F] la- 
beled isomers, for example [-]-6-['8F]fluoronorepinephrine and 
[+]-6-['® F]fluoronorepinephrine. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 34978, 36440, 36475, 37052, 37056, 37955 


36574 (DOE/ER/13373-T2) Kinetics and mechanisms of 
key elementary processes of importance to high temperature 
combustion chemistry: Technical progress report, December 
16, 1985—December 31, 1986. Lin, M.C.; Sanders, W.A. Catholic 
Univ. of America, Washington, DC (United States). Dept. of Chem- 
istry. 1986. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-85ER13373. Order Number 
DE94000782. Source: OSTI; NTIS; GPO Dep. 

Status of the shock tube data system is reported. A corrected 
analysis of data on reactions of NF2 radical with olefins was carried 
out using the RRKM program. Kinetic experiments on reactions of 
phenyl radical (CgHs5) with O2 and NO2 gave preliminary results. 
Data are being analyzed for shock tubes studies of the reaction of 
benzene with O atoms. Studies of CH3O reactions are underway. 


36575 (UCID—20622-92-2, pp. 23-24) Investigation of the 
thermal decomposition and reactivity of energetic materials 
using surface science and condensed-phase experimental 
techniques. Land, T.A.; Behrens, R. Jr.; Siekhaus, W. Lawrence 
Livermore National Lab., CA (United States). Mar 1993. In Chem- 
istry and materials science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OSTI; NTIS. 

To gain a more detailed understanding of the issues of energetic 
materials (EM) decomposition and sensitivity, a collaboration 
between LLNL (Land and Siekhaus) and Sandia National Laborato- 
ries (Behrens) has been initiated (LEMC). It is important to 
understand how energetic materials respond and react to stresses 
(such as shock), chemical environments, and annealing. An at- 
tempt is being made to understand the details of the thermal 
decomposition pathways and the reaction kinetics of energetic ma- 
terials. A better understanding of the reactivity of high-explosive 
(HE) materials to these phenomena may lead the way to being 
able to tailor and modify ignition, combustion, and sensitivity prop- 
erties. It is proposed that a combination of techniques that yield 
elemental and molecular information with those that detail chemical 
bonding be used to gain a more detailed understanding of the pro- 
cesses and chemistry involved in the decomposition and reactivity 
of energetic materials. 


36576 


(UCRL-ID-115050) A database of selected transport 
coefficients for combustion studies. Cloutman, L.D. Lawrence 
Livermore National Lab., CA (United States). Aug 1993. 15p. 





Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93041278. Source: 
OSTI; NTIS; GPO Dep. 

COYOTE and similar combustion programs based on the multi- 
component Navier-Stokes equations require the mixture viscosity, 
thermal conductivity, and species transport coefficients as input. 
This report documents a significant improvement to the calculation 
of these molecular transport coefficients in COYOTE and provides 
a self-contained and easy-to-use source of such data in a format 
suitable for use by such programs. We present the data for various 
species in two forms. The first is a simple functional fit to the trans- 
port coefficients. The second is the use of tabulated Lennard-Jones 
parameters in simple theoretical expressions for the gas-phase 
transport coefficients. Tables are given for a number of chemical 
species. 
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Refer also to citation(s) 35007, 35017, 35044, 35045, 35046, 
35054, 35059, 35060, 35061, 35062, 35064, 35065, 35066, 35069, 
35074, 35075, 35076, 35077, 35078, 35080, 35082, 35083, 35084, 
35085, 35086, 35087, 35098, 35100, 35101, 35102, 35103, 35104, 
35118, 35126, 35165, 35261, 35304, 35305, 35344, 35779, 35868, 
36276, 37020, 37079, 37095, 37096, 37097, 37456, 37460, 37461, 
37954, 37963, 37988, 37997, 38002 


36577 (ANL—93/14) User’s guide for the casting process 
simulator software CaPS-2D, Version 1.0. Domanus, H.M.; 
Schmitt, R.C.; Ahuja, S. Argonne National Lab., IL (United States). 
Jul 1993. 104p. Sponsored by USDOE, Washington, DC (United 
States) DOE Contract W-31109-ENG-38. Order Number 
DE93040398. Source: OSTI; NTIS; GPO Dep. 

Most casting defects occur during initial pouring and therefore 
the design of the running system, which guides the metal from the 
ladle into the mold, is crucial. Traditionally, the running system and 
mold filling are designed by trial and error, which is tedious, time 
consuming. and expensive. The uncertainties that remain can be 
overcome by a computer simulation that demonstrates the actual 
process of mold filling and subsequent solidification. Computer sim- 
ulation of various processes has become more and more common 
in recent years. The cost-effectiveness of making flawless castings 
has made the foundry worker more aware of the process of mold 
filling, identification of hot spots, etc. The macroscopic Casting Pro- 
cess Simulator (CaPS) software combines heat transfer and fluid 
flow aspects and can describe a variety of solidification aspects, in- 
cluding mold filling. CaPS is a two-dimensional time-dependent 
computer code involving a finite-volume formulation for the mass, 
momentum. and energy equations. CaPS has the following charac- 
teristics: CaPS uses the PATRAN geometric modeling package for 
constructing the geometry, generating a neutral file consisting of a 
list of named components, and post-processing of the simulation 
results; building the geometry independently of the mesh is a time- 
saving procedure. A structured mesh generator of structured 
regular cells is included and is interfaced with the neutral-file out- 
put of the solid geometric package. Visual user interfaces have 
been developed on the basis of the HOOPS package, which con- 
tains a hierarchical database of geometric information. The CaPS 
shell scripts interactively provide a step-by-step procedure to simu- 


late the solidification process, thus making the software very 
user-friendly. 


36578 (ANL/RE/CP-—78653) Liquid storage tanks under 
seismic excitations. Tang, Yu; Uras, R.A.; Chang, Yao W. Ar- 
gonne National Lab., IL (United States). [1993]. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930803-20: 12. biennial conference for the 
international Association for Structural Mechanics in Reactor Tech- 
nology (SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order 
Number DE93019021. Source: OSTI; NTIS; INIS; GPO Dep. 

The safety and reliable performance of nuclear power plants is 
of great concern to both the nuclear community and the general 
public. A nuclear power plant has to be designed to withstand any 
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earthquakes that may occur at its location. Since a nuclear power 
plant has many liquid storage tanks, the dynamic response of 
these tanks under seismic excitations must properly analyzed in or- 
der to design these tanks to survive the earthquakes to which they 
may be subjected. The dynamic response of liquid-storage tanks 
subjected to ground excitations has been the subject of numerous 
studies in the past thirty years. However, most of the studies were 
focused on the responses of the tanks such that the contained liq- 
uid can be considered to be incompressible and inviscid. Thus, the 
effect of liquid viscosity on the dynamic response of the liquid-tank 
system is often ignored. This is justified for water-storage tanks be- 
cause water has a very small viscosity. However, there are cases 
where the liquid viscosity is not small in comparison with that of 
water. For such cases the designs of these tanks based on the in- 
viscid assumption become questionable, and the effect of viscosity 
on the dynamic response needs to be assessed. To the best of our 
knowledge, due to the complexity of the problem, the effect of 
viscosity has not been studied satisfactorily to date. Since the gov- 
erning equations are very complicated if viscosity is included in the 
analysis, the closed form solutions in most cases are unattainable. 
Therefore, it is necessary to use a computer code to solve the 
equations-numerically. The computer code used in this study is the 
finite element code, FLUSTR-ANL(FLUid-STRucture interaction 
code developed at Argonne National Laboratory) (Chang et 
al.1988). In this study, the tanks are assumed to be rigid and 
rigidly supported on their bases, and the responses are considered 
to be linear. 


36579 (BCS—9214754) Base isolation: Fresh insight. Shus- 
tov, V. Seismic Risk Evaluation Scientific Consulting Co., Los 
Angeles, CA (United States). 15 Jul 1993. 103p. Sponsored by Na- 
tional Science Foundation, Washington, DC (United States). Grant 
BCS-9214754. Order Number DE93040225. Source: OSTI; NTIS. 

The objective of the research is a further development of the en- 
gineering concept of seismic isolation. Neglecting the transient 
stage of seismic loading results in a widespread misjudgement: 
The force of resistance associated with velocity is mostly conceived 
as a source of damping vibrations, though it is an active force at 
the same time, during an earthquake type excitation. For very pli- 
ant systems such as base isolated structures with relatively low 
bearing stiffness and with artificially added heavy damping mecha- 
nism, the so called ‘damping” force may occur even the main 
pushing force at an earthquake. Thus, one of the two basic pillars 
of the common seismic isolation philosophy, namely, the doctrine 
of usefulness and necessity of a strong damping mechanism, is 
turning out to be a self-deception, sometimes even jeopardizing the 
safety of structures and discrediting the very idea of seismic isola- 
tion. There is a way out: breaking with damping dependancy. 


36580 (CEA-CONF-11383) Cassba seismic test. Queval, 
J.C.; Gantenbein, F.; Buland, P. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Mecanique et de Technolo- 
gie. 1993. 11p. (In French). (CONF-9303223—: 3. Colloquium on 
paraseismic engineering, Saint-Remy-les-Chevreuse (France), 24- 
26 Mar 1993). Order Number DE94602196. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper presents the seismic test program applied to the 
mock-up CASSBA, a reduced scale mock-up of a 8 floor building, 
and presents the first results. After several seismic tests, realized at 
a level upper or equal to the calculated level, the mock-up, which 
presents a good resistance to strong seismic motions, has some 
closed and tilted cracks located in the 2 lower walls and some hori- 
zontal cracks located at the 5 lower floors. The extension of the 
frame is lower 0.3% and the mockup rises 12 mm during tests. 


36581 (CEA-CONF-11384) Experimental comparison of the 
different methods for seismic qualification of electrical 
cabinets. Buland, P. (CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Mecanique et de Technologie); 
Gauthier, G.; Simon, D. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Mecanique et de Technologie. 1993. 
10p. (In French). (CONF-9303223-: 3. Colloquium on paraseismic 
engineering, Saint-Remy-les-Chevreuse (France), 24-26 Mar 
1993). Order Number DE94602197. Source: OSTI; NTIS (US 
Sales Only); INIS. 
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This paper presents the results of an experimental seismic study 
performed on a cabinet equipped with 96 acceleration sensitive re- 
lays located in four racks. The aim of this study is to verify the 
validity of the seismic qualification method proposed in the IEC 980 
standard. The cabinet was primarily tested on a shaking table and 
the relay chatter was monitored. The interactions between the 
racks and the cabinet frame induce shocks which were correlated 
with some of the contact openings. The racks were afterwards 
tested individually with the accelerations recorded during the cabi- 
net test. A comparison of relay chatter was performed for both test 
phases. An important reduction of relay chatter was noticed during 
the racks test. This is due to the fact that it is not possible to fully 
represent on shaking table the complex vibration environment 
(shocks) sustained by a rack in a cabinet. 


36582 (CEA-CONF-11385) Experimental and theoretical 
analysis of concrete wall under seismic conditions. Ganten- 
bein, F. (CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie); Queval, J.C.; 
Wang, F.; Dalbera, J.; Duretz, C. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Mecanique et de Technolo- 
gie. 1993. 10p. (In French). (CONF-9303223-: 3. Colloquium on 
paraseismic engineering, Saint-Remy-les-Chevreuse (France), 24- 
26 Mar 1993). Order Number DE94602198. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Thirteen walls with and without openings have been tested under 
seismic loading up to collapse. The paper will firstly present the ex- 
perimental results. In parallel, a global model has been developed; 
it is based on the use of secant stiffness up to the steel yielding 
and on a slip model after yielding. Applications of this model to the 
walls with and without openings will be shown and the calculated 
top displacement will be compared with the measured one. Then, 
the input load level leading to the failure is calculated with this non 
linear model and the results are compared with the experimental 
values. Finally, the security margin, which is defined as the ratio of 
the experimental load level leading to the failure to that obtained 
by linear calculation, will be given as a function of the mean input 
frequency. 


36583 (CEA-CONF—11391) Experimental and theoretical 
analysis of shear wall fallure. Gantenbein, F. (CEA Centre 
d'Etudes de Saclay, 91 Gif-sur-Yvette (France). Dept. de 
Mecanique et de Technologie); Queval, J.C.; Duretz, C.; Wang, F.; 
Dalbera, J. CEA Centre d'Etudes de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Mecanique et de Technologie. 1993. 8p. 
(CONF-930803—: 12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor Technology (SMIRT 
12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602199. Source: OSTI; NTIS (US Sales Only); INIS. 

Thirteen walls with and without openings have been tested under 
seismic loading up to collapse and the test results have already 
been reported. A global model has been developed for the descrip- 
tion of the hysteretic behaviour; it is based on the use of secant 
stiffness up to the steel yielding and on a slip model after yielding. 
Applications of this mode] to the walls with and without openings 
will be shown and the calculated top displacement will be com- 
pared with the measured one. The input load level leading to the 
failure is calculated with this non-linear model and the results are 
compared with the experimental values. The safety margin, which 
is defined as the ratio of the experimental load level leading to the 
failure to that obtained by linear calculation, will be given as a 
function of the mean excitation frequency. 


36584 (CEA-CONF—-11392) Experimental comparison of 
various seismic qualification methods for class 1-E electrical 
equipments. Buland, P. (CEA Centre d'Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie); 
Henry, J.Y.; Simon, D. CEA Centre d'Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. de Mecanique et de Technologie. 1993. 
6p. (CONF-930803—: 12. biennial conference for the International 
Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602200. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper presents the results of an experimental seismic study 
performed on a cabinet equipped with 96 acceleration sensitive re- 
lays located in four racks. The aim of this study is to verify the 


306 ERA Vol. 18, No. 12 


validity of the seismic qualification method proposed in the IEC 980 
standard. The cabinet was primarily tested on a shaking table and 
the relay chatter was monitored. The interactions between the 
racks and the cabinet frame induce shocks which were correlated 
with some of the contact openings. The racks were afterwards 
tested individually with the accelerations rece during the cabi- 
net test. A comparison of relay chatter was performed for both test 
phases. An important reduction of relay was noticed during the 
racks test. This is due to the fact that it is not possible to fully rep- 
resent on shaking table the complex vibration environment 
(shocks) sustained by a rack in a cabinet. 


36585 (CEA-CONF-11393) Seismic behaviour of thin 
pipes. Blay, B. (CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. de Mecanique et de Technologie); Brunet, 
G.; Gantenbein, F.; Aguilar, J. CEA Centre d'Etudes de Saclay, 91 
- Gif-sur-Yvette (France). Dept. de Mecanique et de Technologie. 
1993. 7p. (CONF-930803-—: 12. biennial conference for the Interna- 
tional Association for Structural Mechanics in Reactor Technology 
(SMIRT 12), Stuttgart (Germany), 16-26 Aug 1993). Order Number 
DE94602201. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to study the non linear behaviour of thin wall pipes and 
the level of seismic excitation leading to break for these structures, 
seismic tests on straight parts of pipe and non linear dynamic cal- 
culation have been performed. The influence of the excitation 
frequency and the static load relative to the ultimate behaviour of 
the pipe are analyzed. 


36586 (CEA-CONF—-11507) Expert consultancy in an 
emergency by identifying the requirements of the public au- 
thorities. Ney, J. CEA Centre d'Etudes de Fontenay-aux-Roses, 
92 (France). Dept. de Protection de |I’Environnement et des Instal- 
lations. 1992. 5p. (In French). (CONF-920950—: Seminar on impact 
of nuclear installations on the environment, Fribourg (Switzerland), 
15-18 Sep 1992). Order Number DE94603402. Source: OSTI; 
NTIS (US Sales Only); INIS. 

This document gives the main objectives of the expert consul- 
tancy, signalizes the main characteristics of the appropriate 
methods and the information flux associated. It identifies the major 
scientifical and technical domains of expert competency and under- 
lines that the valuation in accidental conditions is a profession with 
a specific formation. 


36587 (CONF-9110117=, pp. 77-78) Alternative method of 
retesting UF, cylinders. Christ, R. (Nuclear Crago + Service 
GmbH, Hanau (DE)). Oak Ridge National Lab., TN (United States). 
[1991]. From 2. international conference on uranium hexafiuoride 
handling; Oak Ridge, TN (United States); 29-31 Oct 1991. In Ura- 
nium hexafluoride handling: Proceedings. 295p. Order Number 
DE92005283. Source: OSTI; NTIS; INIS. 

The paper describes an alternative method to perform the peri- 
odic inspection of UF, cylinders. The hydraulic test is replaced by 
ultrasonic checking of wall thickness and by magnetic particle test- 
ing of all the weld seams. Information about the legal background, 
the air leak test and the qualification of inspectors is also given. 


36588 


(CONF-9110117-, pp. 79-83) Temporary patching of 
damaged UF, cylinders. Cardenas, A.L. (Martin Marietta Energy 
Systems, Inc., OH (US)). Oak Ridge National Lab., TN (United 
States). [1991]. DOE Contract ACO05-760R00001. From 2. interna- 
tional conference on uranium hexafluoride handling; Oak Ridge, 
TN (United States); 29-31 Oct 1991. In Uranium hexafluoride han- 


dling: Proceedings. 
OSTI; NTIS; INIS. 

Patching techniques based on application of epoxy resins have 
been developed for temporarily repairing UF, cylinders which have 
sustained relatively minor damage and must be safely emptied. 
The method is considerably faster and simpler than metallurgical 
weld repairs. Laboratory tests, detailed operational procedures, and 
case histories of experience at the Portsmouth Gaseous Diffusion 
Plant are described. 


295p. Order Number DE92005283. Source: 


36589 (CONF-920905-, pp. 235-240) Hazardous materials 
package performance regulations. Russell, N.A. (Sandia Na- 
tional Laboratories, Albuquerque, NM (US)); Glass, R.E.; McClure, 
J.D.; Finley, N.C. Sandia National Labs., Albuquerque, NM (United 





States). [1992]. DOE Contract AC04-76DP00789. From PATRAM 
‘92: 10th international symposium on the packaging and trans- 
portation of radioactive materials; Yokohama (Japan); 13-18 Sep 
1992. In PATRAM ’92: 10th international symposium on the pack- 
aging and transportation of radioactive materials. 280p. Order 
Number DE93013222. Source: OSTI; NTIS; INIS. 

The hazardous materials (hazmat) packaging development and 
certification process is currently defined by two different regulatory 
philosophies, one based on specification packagings and the other 
based on performance standards. With specification packagings, a 
packaging is constructed according to an agreed set of design 
specifications. In contrast, performance standards do not specify 
the packaging design; they specify performance standards that a 
packaging design must be able to pass before it can be certified for 
transport. The packaging can be designed according to individual 
needs as long as it meets these performance standards. Perfor- 
mance standards have been used nationally and internationally for 
about 40 years to certify radioactive materials (RAM) packagings. It 
is reasonable to state that for RAM transport, performance specifi- 
cations have maintained transport safety. A committee of United 
Nation's experts recommended the performance standard philoso- 
phy as the preferred regulation method for hazmat packaging. 
Performance standards for hazmat packagings smaller than 118 
gallons have been adopted in 49CFR178. Packagings for materials 
that are classified as toxic-by-inhalation must comply with the per- 
formance standards by October 1, 1993, and packagings for all 
other classes of hazardous materials covered must comply by Oc- 
tober 1, 1996. For packages containing bulk (in excess of 188 
gallons) quantities of materials that are extremely toxic by inhala- 
tion, there currently are no performance requirements. This paper 
discusses a Hazmat Packaging Performance Evaluation (HPPE) 
project to look at the subset of bulk packagings that are larger than 
2000 gallons. The objectives of this project are the evaluate current 
hazmat specification packagings and develop supporting documen- 
tation for determining performance requirements for packagings in 
excess of 2000 gallons that transport hazardous materials that 
have been classified as extremely toxic by inhalation (METBI). 


36590 (CONF-9306225-—1) Reduced bandwidth video for re- 
mote vehicle operations. Noell, T.E.; DePiero, F.W. Oak Ridge 
National Lab., TN (United States). [1993]. 9p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC05-840R21400. From AUVS 93 unmanned systems: 
expanding government and commercial applications; Washington, 
DC (United States); 28-30 Jun 1993. Order Number DE93018721. 
Source: OSTI; NTIS; GPO Dep. 

Oak Ridge National Laboratory staff have developed a video 
compression system for low-bandwidth remote operations. The ob- 
jective is to provide real-time video at data rates comparable to 
available tactical radio links, typically 16 to 64 thousand bits per 
second (kbps), while maintaining sufficient quality to achieve mis- 
sion objectives. The system supports both continuous lossy 
transmission of black and white (gray scale) video for remote driv- 
ing and progressive lossless transmission of black and white 
images for remote automatic target acquisition. The average data 
rate of the resulting bit stream is 64 kbps. This system has been 
demonstrated to provide video of sufficient quality to allow remote 
driving of a High-Mobility Multipurpose Wheeled Vehicle at speeds 
up to 15 mph (24.1 kph) on a moguled dirt track. The nominal driv- 
ing configuration provides a frame rate of 4 Hz, a compression per 
frame of 125:1, and a resulting latency of ~1s. This paper reviews 
the system approach and implementation, and further describes 
some of our experiences when using the system to support remote 
driving. 


36591 (CONF-9310177—1) Open architecture in control sys- 
tem integration. Wysor, R.W. (Oak Ridge National Lab., TN 
(United States)); Carnal, C.L.; Igou, R.E. Oak Ridge National Lab., 
TN (United States). [1993]. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC05-840R21400. From 
Power conversion and intelligent motion conference; Irvine, CA 
(United States); 25 Oct 1993. Order Number DE94000327. Source: 
OSTI; NTIS; GPO Dep. 

Open architecture offers the manufacturing community a number 
of advantages in the integration of future machine control systems. 
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Among these advantages is the ability to upgrade and take advan- 
tage of innovative new control strategies. A key enabling 
technology in open architecture control systems is the digital signal 
processor (DSP). DSPs can be used to provide a complete control 
system or can enhance the computational capability of larger 
control systems. The use of DSPs in the integration of open archi- 
tecture control systems is discussed, including their impact on 
reliability and control system functionality. In addition, the role of 
DSPs in control system architecture is addressed. 


36592 (DOE/CE/23810-21) Accelerated test methods for 
predicting the life of motor materials exposed to refrigerant/ 
lubricant mixtures: Phase 1, Conceptual design: Final report. 
Ellis, P.F. ll; Ferguson, A. Radian Corp., Austin, TX (United 
States). 18 Aug 1993. 63p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG02-91CE23810. Order Num- 
ber DE94001370. Source: OSTI; NTIS; GPO Dep. 

The federally mandated phase-out of chlorofluorocarbon refriger- 
ants requires screening tests for motor materials compatibility with 
alternative refrigerant/lubricant mixtures. In the current phase of the 
program, ARTI is supporting tests of promising candidate refrigera- 
tion/lubricant systems in key refrigeration component systems such 
as bearings and hermetic motor insulation systems to screen for 
more subtle detrimental effects and allow estimates of motor- 
compressor life. This report covers: mechanisms of failure of 
hermetic motor insulation, current methods for estimation of life of 
hermetic motors, and conceptual design of improved stator simula- 
tor device for testing of alternative refrigerant/lubricant mixtures. 


36593 (DOE/ID/12651—3-Vol.1-Bk.1) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 1. NUS Copmp., 
Gaithersburg, MD (United States). May 1993. 122p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041193. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 1 discusses the follow- 
ing topics: the background of the project; test program description; 
summary of tests and test results; problem evaluation; functional 
requirements confirmation; recommendations; and completed test 
documentation for tests performed in Phase 3. 


36594 (DOE/ID/12651-—3-Vol.1-Bk.2) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 2. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 641p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041196. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract AC07-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 2 discusses the follow- 
ing topics: Fuel Rod Extraction System Test Results and Analysis 
Reports and Clamping Table Test Results and Analysis Reports. 
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36595 (DOE/ID/12651-3-Vol.1-Bk.3) Prototypical Rod Con- 
struction Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 3. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 495p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041197. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 3 discusses the follow- 
ing topics: Downender Test Results and Analysis Report; NFBC 
Canister Upender Test Results and Analysis Report; Fuel Assem- 
bly Handling Fixture Test Results and Analysis Report; and Fuel 
Canister Upender Test Results and Analysis Report. 


36596 (DOE/ID/12651-3-Vol.1-Bk.4) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 4. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 622p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041198. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it included 
the assembly, installation, and setup of this equipment at the Cold 
Test Facility. During the Phase 3 effort the system was tested on a 
component, subsystem, and system level. This volume 1, dis- 
cusses the PRCDP Phase 3 Test Program that was conducted by 
the HALLIBURTON NUS Environmental Corporation under contract 
AC07-861D12651 with the United States Department of Energy. 
This document, Volume 1, Book 4 discusses the following topics: 
Rod Compactior/Loading System Test Results and Analysis Re- 
port; Waste Collection System Test Results and Analysis Report; 
Waste Container Transfer Fixture Test Results and Analysis Re- 
port; Staging and Cutting Table Test Results and Analysis Report; 
and Upper Cutting System Test Results and Analysis Report 


36597 (DOE/ID/12651-3-Vol.1-Bk.5) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 5. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 533p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041199. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 5 discusses the follow- 
ing topics: Lower Cutting System Test Results and Analysis 
Report; NFBC Loading System Test Results and Analysis Report; 
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Robotic Bridge Transporter Test Results and Analysis Report; RM- 
10A Remotec Manipulator Test Results and Analysis Report; and 
Manipulator Transporter Test Results and Analysis Report. 


36598 (DOE/ID/12651—3-Vol.1-Bk.6) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 6. NUS Coprp., 
Gaithersburg, MD (United States). May 1993. 492p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041200. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 6 discusses the follow- 
ing topics: Fuel Assembly Storage Rack Test Results and Analysis 
Report; Off-Normal System Test Results and Analysis Report; 
NFBC Canister Rack Test Results and Analysis Report; and FBC 
Canister Rack Test Results and Analysis Report. 


36599 (DOE/ID/12651—3-Vol.1-Bk.7) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 7. NUS Coprp., 
Gaithersburg, MD (United States). May 1993. 457p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041201. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 7 discusses Control 
System SOT Test Results and Analysis Report. Book 8 also con- 
tains data continued from this document, Book 7. 


36600 (DOE/ID/12651—3-Vol.1-Bk.8) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 8. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 458p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041202. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 8 discusses Control 
System SOT Tests Results and Analysis Report. This is a continu- 
ation of Book 7. 





36601 (DOE/ID/12651-—3-Vol.1-Bk.9) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 1, Cold checkout test report, Book 9. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 732p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041203. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective of Phase 3 of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod consolidation System as 
described in the NUS Phase 2 Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase 3 effort the system was 
tested on a component, subsystem, and system level. This volume 
1, discusses the PRCDP Phase 3 Test Program that was con- 
ducted by the HALLIBURTON NUS Environmental Corporation 
under contract ACO7-861D12651 with the United States Department 
of Energy. This document, Volume 1, Book 9 discusses the follow- 
ing topics: Integrated System Normal Operations Test Results and 
Analysis Report; Integrated System Off-Normal Operations Test 
Results and Analysis Report; and Integrated System Maintenance 
Operations Test Results and Analysis Report. 


36602 (DOE/ID/12651-3-Vol.2-Bk.1) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 2, Design description, Book 1. NUS Corp., Gaithersburg, 
MD (United States). May 1993. 454p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-861D12651. 
Order Number DE93041204. Source: OSTI; NTIS; INIS; GPO Dep. 
The objective Of Phase Ill of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase I! Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase Ill effort the system was 
tested on a component, subsystem, and system level. Volume Il of 
this report provides a detailed design description of the Prototypical 
Rod Consolidation System as it was designed and installed at the 
Phase Ill Cold Test Facility located in Pittsburgh, Pennsylvania. 
This document, Book 1 of Volume 2 discusses: System Descrip- 
tions; Detailed Design Descriptions; and Facility Interface Data. 


36603 (DOE/ID/12651-3-Vol.2-Bk.2) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 2, Design description, Appendices, Book 2. NUS Corp., 
Gaithersburg, MD (United States). May 1993. 197p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
861D12651. Order Number DE93041205. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The objective Of Phase Ill of the Prototypical Rod consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase II Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it included 
the assembly, installation, and setup of this equipment at the Cold 
Test Facility. During the Phase Ill effort the system was tested on a 
component, subsystem, and system level. Volume II of this report 
provides a detailed design description of the Prototypical Rod Con- 
solidation System as it was designed and installed at the Phase III 
Cold Test Facility located in Pittsburgh, Pennsylvania. This docu- 
ment, Book 2 of Volume 2 discusses: Criticality Analysis Data; 
Thermal Analysis Data; Throughput Analysis Data; Vacuum System 
Supporting Analysis; Radiation Specification and TID Information; 
BWR 7 x 7 Center Rod Handling Summary; RBT Maintenance 
Operation Summary; Handling of Pyrophoric Particles; Use of 
Alignment Combs; and, Closed Circuit Television System Study. 


36604 (DOE/ID/12651-3-Vol.4-Bk.1) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 4, Operations and maintenance manual, Book 1. NUS 
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Corp., Gaithersburg, MD (United States). May 1993. 539p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-861D12651. Order Number DE93041207. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of Phase Ill of the Prototypical Rod Consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase II Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase Ili effort the system was 
tested on a component, subsystem, and system level. Volume IV 
provides the Operating and Maintenance Manual for the Prototypi- 
cal Rod Consolidation System that was installed at the Cold Test 
Facility. This document, Book 1 of Volume IV, discusses: Process 
overview functional descriptions; Control system descriptions; Sup- 
port system descriptions; Maintenance system descriptions; and 
Process equipment descriptions. 


36605 (DOE/ID/12651—3-Vol.4-Bk.2) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 4, Operations and maintenance manual, Book 2. NUS 
Corp., Gaithersburg, MD (United States). May 1993. 317p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
ACO07-861D12651. Order Number DE93041208. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of Phase Ill of the Prototypical Rod Consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase I! Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase Ill effort the system was 
tested on a component, subsystem, and system level. Volume IV 
provides the Operating and Maintenance Manual for the Prototypi- 
cal Rod Consolidation System that was installed at the Cold Test 
Facility. This document, Book 2 of Volume IV, discusses standard 
operating procedures. 


36606 (DOE/ID/12651-3-Vol.4-Bk.3) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 4, Operations and maintenance manual, Book 3. NUS 
Corp., Gaithersburg, MD (United States). May 1993. 605p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-861D12651. Order Number DE93041209. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of Phase Ill of the Prototypical Rod Consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase II Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase Ill effort the system was 
tested on a component, subsystem, and system level. Volume IV 
provides the Operating and Maintenance Manual for the Prototypi- 
cal Rod Consolidation System that was installed at the Cold Test 
Facility. This document, Book 3 of Volume IV, discusses detailed 
operating procedures. 


36607 (DOE/ID/12651-3-Vol.4-Bk.4) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 4, Operations and maintenance manual, Book 4. NUS 
Corp., Gaithersburg, MD (United States). May 1993. 618p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-861D12651. Order Number DE93041210. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of Phase Ill of the Prototypical Rod Consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase II Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it included 
the assembly, installation, and setup of this equipment at the Cold 
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Test Facility. During the Phase III effort the system was tested on a 
component, subsystem, and system level. Volume IV provides the 
Operating and Maintenance Manual for the Prototypical Rod Con- 
solidation System that was installed at the Cold Test Facility. This 
document, Book 4 of Volume IV, discusses: Off-normal operating 
and recovery procedures; Emergency response procedures; Trou- 
bleshooting procedures; and Preventive maintenance procedures. 


36608 (DOE/ID/12651-3-Vol.4-Bk.5) Prototypical Rod Con- 
solidation Demonstration Project: Phase 3, Final report: 
Volume 4, Operations and maintenance manual, Book 5. NUS 
Corp., Gaithersburg, MD (United States). May 1993. 196p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC07-861D12651. Order Number DE93041211. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The objective of Phase Ill of the Prototypical Rod Consolidation 
Demonstration Project (PRCDP) was to procure, fabricate, assem- 
ble, and test the Prototypical Rod Consolidation System as 
described in the NUS Phase Ii Final Design Report. This effort re- 
quired providing the materials, components, and fabricated parts 
which makes up all of the system equipment. In addition, it in- 
cluded the assembly, installation, and setup of this equipment at 
the Cold Test Facility. During the Phase Ill effort the system was 
tested on a component, subsystem, and system level. Volume IV 
provides the Operating and Maintenance Manual for the Prototypi- 
cal Rod Consolidation System that was installed at the Cold Test 
Facility. This document, Book 5 of Volume IV, discusses: Correc- 
tive maintenance procedures; Calibration procedures; Surveillance 
procedures; Equipment changeover procedures; Decontamination 
procedures; Recovery procedures; and Cable schedule. 


36609 (DOE/MC/29113-3405) Integrated Computer- 
Enhanced Remote Viewing System: Quarterly report No. 1, 
October-December 1992. Mechanical Technology, Inc., Latham, 
NY (United States). 12 Mar 1993. 94p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC21-92MC29113. 
Order Number DE93040018. Source: OSTI; NTIS; GPO Dep. 


The Interactive, Computer-Enhanced, Remote Viewing System 
(ICERVS) is designed to provide a reliable geometric description of 
a robotic task space in a fashion that enables robotic remediation 
to be carried out more efficiently and economically that with 
present systems. The key elements are a robust way to store em- 
pirical data and a friendly user interface that provides an operator 
with timely access to all that is known about a scene. 


36610 (EGG-M-92576) Durability testing of the high- 
capacity GA-4/GA-9 trailer. Zimmer, A. General Atomics, San 
Diego, CA (United States). [1993]. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC01-881D12698. 
(CONF-930408-81: International high-level radioactive waste man- 
agement conference, Las Vegas, NV (United States), 25-29 Apr 
1993). Order Number DE93018947. Source: OSTI; NTIS; INIS; 
GPO Dep. 

General Atomics (GA) is under contract to the US Department of 
Energy (DOE), Idaho Field Office, to develop two legal-weight truck 
from-reactor spent-fuel shipping casks with trailers. GA is develop- 
ing these high capacity transport systems to support the Office of 
Civilian Radioactive Waste Management's (OCRWM) mission to 
transport spent fuel from reactors to a permanent disposal site. 
GA's goal is to maximize the number of fuel assemblies that the 
transport system can safely carry. The GA-4 Cask is being de- 
signed to transport four pressurized-water-reactor (PWR) spent-fuel 
assemblies, and the GA-9 Cask is being designed to transport nine 
boiling-water-reactor (BWR) spent-fuel assemblies. The use of 
these high-capacity transport systems will have a large benefit to- 
public safety since the number of legal-weight truck shipments will 
be reduced by at least a factor of four over existing spent-fuel ship- 
ping cask systems. Achieving these capacities requires that the 
weight of each component of the transport system. i.e., cask, trailer 
and tractor, be minimized. The weight of the trailer is of particular 
importance. With a high load-to-weight ratio, the durability and reli- 
ability of the trailer become significant factors in the success of the 
transport system. In order to verify that the trailer design will meet 
the durability and performance requirements to safely transport 
spent-fuel, GA has planned an extensive testing program. The test- 
ing program includes non-destructive examination (NDE) of the 
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trailer welds, operational testing, a static load test, an over-the- 
road performance test, and a test to verify the durability of the 
trailer up to its 1,000,000-mile design life. Since a prototype cask 
will not be available for the testing, GA designed and built a 
dummy payload that simulates the correct weight distribution and 
approximates the dynamic response of the prototype cask. 


36611 (EUR-14770) Explosive cutting techniques for dis- 
mantling of concrete structures in a nuclear power station 
following decommissioning. Freund, H.U. (Battelle-institut e.V., 
Frankfurt am Main (Germany)); Fleischer, C.C. Commission of the 
European Communities, Luxembourg (Luxembourg). 1993. 239p. 
Contract Fl1D-0011/12. Source: OSTI; NTIS (US Sales Only); INIS. 

This report describes the work that has been jointly carried out, 
based on a common and complementary research programme, by 
the Battelle Institut e.V., Frankfurt and Taylor Woodrow Construc- 
tion Ltd., Southall, on the controlled use of explosives for the 
cutting and safe removal of activated and contaminated parts of 
nuclear facilities without impairing the overall structural integrity. 
Previous work had demonstrated the feasibility of using explosive 
techniques for the stripping off of an equivalent thickness of con- 
crete, for radiation protection, from the inside walls of nuclear 
facilities. The present research work aims at complementing, im- 
proving and optimizing the foregoing work. Extensive investigations 
have been executed on the adjustment of blasting parameters, ma- 
terial and structural effects, drilling techniques, particle distribution 
and on procedures for remote handling. The report presents the re- 
sults obtained from field trials and theoretical analysis undertaken 
to augment the development programme. It concludes that the 
controlled use of explosives offers a safe and favourable disman- 
tling technique for the decommissioning of nuclear facilities. 


36612 (IAEA-TECDOC—711, pp. 49-57) Assessment of the 
risk of a plutonium laboratory in case of an internal fire. Lieber, 
K. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). International 
Atomic Energy Agency, Vienna (Austria). Jun 1993. (CONF- 
9209403—: Technical committee meeting on the use of probabilistic 
safety assessment for nuclear installations with large inventory of 
radioactive material, Vienna (Austria), 7-11 Sep 1992). In Use of 
probabilistic safety assessment for nuclear installations with large 
inventory of radioactive material: Report of a technical committeee 
meeting held in Vienna 7-11 September 1992. 166p. Order Num- 
ber DE94600688. Source: OSTI; NTIS (US Sales Only); INIS. 

Within the framework of a study concerning the hazard potential 
of a nuclear research facility the plutonium laboratories were inves- 
tigated by using probabilistic risk assessment methods. For the 
initiating event "Fire outside the working hours in the Plutonium 
laboratories”, the accident sequences have been determined by 
construction of the relevant event tree. The frequencies of the acci- 
dent sequences with the consequence of Plutonium release were 
calculated by using fault trees and the component failure data. The 
results show that even the release of small amounts of Plutonium 
has a low probability. (author). 4 refs, 5 figs. 


36613 (IAEA-TECDOC-~716, pp. 51-82) Development of cut- 
ting tools for the dismantling of nuclear facilities. Ravera, J.P. 
(Commissariat a I’Energie Atomique, Bagnols-sur-Ceze (France). 
Unite de Demantelement des Installations Nucleaires). International 
Atomic Energy Agency, Vienna (Austria). Aug 1993. In Decontami- 
nation and decommissioning of nuclear facilities: Results of a 
co-ordinated research programme, phase 2: 1989-1993. 205p. Or- 
der Number DE94603246. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The purpose of this study, carried cut by the Atomic Energy 
Commission - Nuclear Installations Dismantling Unit (CEA-UDIN), 
is to test cutting apparatuses and tools suitable for use in disman- 
tling operations on CEA sites and to do such development work as 
is necessary to make these apparatus and tools more efficient and 
better adapted to remote control operation. The work, carried out 
over the last three years, can be split into two categories: compar- 
ative trials of five tools carried out in standardized inactive 
conditions: (hacksaw) recuperating saw, grinder, plasma torch, arc 
air and arc saw. Comparisons have been made of performances 
and the production of secondary wastes (in mass and grain sizes). 
Improvements envisaged concern, mainly, the plasma torch and 





the arc saw. Development of two tools for concrete cutting: a dia- 
mond saw used in the stage 3 dismantling of the AT! installation at 
La Hague for the remote controlled cutting of a 200 mm thick rein- 
forced concrete wall. The work completed with good results. A shot 
blasting machine intended for the decontamination of plain or resin 
coated concrete walls and of stainless steel cladding of rooms in 
the AT1 installation. The active trials have proved positive. 17 figs, 
9 tabs. 


36614 (IAEA-TECDOC~717) Guidelines for safe design of 
shipping packages against brittle fracture. International Atomic 
Energy Agency, Vienna (Austria). Aug 1993. 51p. Order Number 
DE94601188. Source: OSTI; NTIS (US Sales Only); INIS. 

In 1992, the ninth meeting of the Standing Advisory Group on 
the Safe Transport of Radioactive Materials recommended the pub- 
lication of this TECDOC in an effort to promote the widest debate 
on the criteria for the brittle fracture safe design of transport pack- 
ages. The published IAEA advice on the influence of brittle fracture 
on material integrity is contained in Appendix IX of the Advisory 
Material for the IAEA Regulations for the Safety Transport of Ra- 
dioactive Material (1985 Edition, as amended 1990), Safety Series 
No. 37. This guidance is limited in scope, dealing only with ferritic 
steels in general terms. It is becoming more common for designers 
to specify materials other than austenitic stainless steel for packag- 
ing components. The data on ferritic steels cannot be assumed to 
apply to other metals, hence the need for further guidance on the 
development of relationships describing material properties at low 
temperatures. The methods described in this TECDOC will be con- 
sidered by the Revision Panel for inclusion in the 1996 Edition of 
the IAEA Regulations for the Safe Transport of Radioactive Mate- 
rial and the supporting documents. If accepted by the Revision 
Panel, this advice will be a candidate for upgrading to a Safety 
Practice. In the interim period, this TECDOC offers provisional ad- 
vice on brittle fracture evaluation. It is acknowledged that, at this 
stage, the views expressed do not necessarily reflect those of the 
governments of Member States or organizations under whose aus- 
pices this manuscript was produced. Refs and figs. 


36615 (INIS-mf-13696, pp. 16) Influence of the form of 
stress-strain diagram on the shock resistance of material and 
structure. Slepyan, L. (Tel Aviv Univ. (Israel). Dept. of Engineering 
Sciences); Ayzenberg-Stepanenko, M. Feb 1993. 230p. (CONF- 
9302143-: 6. Israel materials engineering conference (IMEC), 
Dead Sea (israel), 24 Feb 1993). In Sixth Israel materials engi- 
neering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MATERIALS/impact strength; MATERIALS 


36616 (INIS-mf-13696, pp. 24) Utilizing acoustic-emission 
as non-destructive method for pressure vessels. Mittelman, A. 
(Hebrew Univ., Jerusalem (Israel)). Feb 1993. 230p. (CONF- 
9302143-: 6. Israel materials engineering conference (IMEC), 
Dead Sea (Israel), 24 Feb 1993). In Sixth Israel materials engi- 
neering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PRESSURE VESSELS/acoustic emission 
testing 


36617 (KCP-613-5112) On-machine dimensional verifica- 
tion: Final report. Rendulic, W. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Aug 1993. 54p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93040818. Source: 
OSTI; NTIS; GPO Dep. 

General technology for automating in-process verification of ma- 
chined products has been studied and implemented on a variety of 
machines and products at AlliedSignal Inc., Kansas City Division 
(KCD). Tests have been performed to establish system accuracy 
and probe reliability on two numerically controlled machining cen- 
ters. Commercial software has been revised, and new cycles such 
as skew check and skew machining, have been developed to en- 
hance and expand probing capabilities. Probe benefits have been 
demonstrated in the area of setup, cycle time, part quality, tooling 
cost, and product sampling. 


42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


36618 (KCP-613-5155) Computer-aided test equipment 
graphics system (CATEGS): Final report. Fuller, W. Allied-Signal 
Aerospace Co., Kansas City, MO (United States). Kansas City Div. 
Sep 1993. 66p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00613. Order Number 
DE94000383. Source: OSTI; NTIS; GPO Dep. 

This deveiopment effort evaluated existing CAD and emerging 
CAE technologies for implementing automated processes applica- 
ble to the design, documentation, fabrication, and maintenance of 
electrical test equipment. By developing designs in an electronic 
media and electronically moving those designs, a 2-to-1 productiv- 
ity improvement was achieved over previous methods. Users and 
customers further identified value-added benefits of faster develop- 
ment of designs and improved quality of the definitions produced. 


36619 (KCP-613-5219) Process waste assessment: Ko- 
dalith/contact print processing: Final report. Albers, D.L. 
Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Aug 1993. 35p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE93040819. Source: OSTI; NTIS; GPO Dep. 

This process waste assessment was performed to determine 
quantitatively the chemicals used in the Kodalith/contact printing 
process, to determine their ultimate destination, and to explore 
options for reduced usage. It was discovered that, because of in- 
creased use of computer graphics, the volume of chemicals used 
for this process has been greatly diminished; however, limited tech- 
nology precludes total elimination of the Kodalith process. Of three 
options explored, only the purchase of a laser printer that would 
decrease Kodalith requirements by 60% seems presently feasible. 


36620 (KCP-613-5256) Process waste assessment: Black 
and white print/film processing and photomechanical transfer 
(PMT): Final report. Albers, D.L. Allied-Signal Aerospace Co., 
Kansas City, MO (United States). Kansas City Div. Aug 1993. 33p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00613. Order Number DE93041251. Source: 
OSTI; NTIS; GPO Dep. 

This process waste assessment was performed to determine 
quantitatively the chemicals and materials used in the black and 
white print/film process, to determine their ultimate destination, and 
to explore options for reduced usage. It was determined that the 
volume of materials and water used for this process can be re- 
duced; however, there would be significant restrictions on the types 
of reproductions available to customers. The process cannot be 
eliminated because of the classified artwork requirements. 


36621 (LA-SUB—93-200) Comparison of INMARSAT and 
ATS3 satellite communication. Val Comm, Inc., Albuquerque, NM 
(United States). 29 Mar 1993. 69p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93040586. Source: OSTI; NTIS; INIS; GPO Dep. 

There exists a need to provide communication through a 
satellite- based network which allows a user to communicate from 
a remote site to a fixed site. This discussion provides a compari- 
son, both technical and financial, between the existing ATS3 
satellite system and the commercial INMARSAT system. This com- 
parison identified the limitations of each system to provide various 
types of communication. 


36622 (LA-UR-93-2258) Application of S, and Monte Carlo 
codes to the SHEBA critical assemblies. O'Dell, R.D. Los 
Alamos National Lab., NM (United States). [1993]. 7p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-931160-—7: American Nuclear Society (ANS) 
winter meeting, San Francisco, CA (United States), 14-19 Nov 
1993). Order Number DE93016560. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The Solution High-Energy Burst Assembly (SHEBA) at Los 
Alamos is a low-enriched (4.95 wt. %) aqueous uranyl fluoride so- 
lution critical assembly. There are two SHEBA configurations, both 
consisting of right circular cylinders with a central control rod. The 
first configuration, hereafter called the old SHEBA, had a fuel solu- 
tion diameter of 54.6 cm and a measured critical solution height of 
36.5 cm. An improved modification, hereafter called the new 
SHEBA, has a fuel solution diameter of 48.9 cm but since it is not 
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yet operational, the critical solution height has not yet been mea- 
sured. In this presentation the application of the discrete-ordinates 
(Sy) code TWODANT using Hansen-Roach cross sections and the 
MCNP Monte Carlo code using continuous-energy cross sections 
for calculating the critical solution heights for both the old and new 
SHEBA assemblies is described. The code’s predictions are com- 
pared and it is shown that a single calculation with a standard 
computer code may yield misleading results, especially when using 
a Monte Carlo code. 


36623 (LA-UR-93-2469) Efficient space propulsion engines 
based on laser ablation. Phipps, C.R. Los Alamos National Lab., 
NM (United States). [1993]. 12p. Sponsored by USDOE, Washing 
ton, DC (United States). DOE Contract W-7405-ENG-36 
(CONF-9301125-1: Los Alamos Technology Exchange workshop 
on dynamic response of materials to pulsed heating, Los Alamos, 
NM (United States), 22-25 Jan 1993). Order Number DE93018359. 
Source: OSTI; NTIS; GPO Dep 

Recent results have shown laser momentum transfer coefficients 
Cm as large as 700 dynes/J from visible and near-infrared laser 
pulses with heterogeneous targets. Using inexpensive target mate- 
rials, it is now possible to deliver a 1-tonne satellite trom LEO to 
GEO in 21 days using a 10-kW onboard laser ablation engine, or 
to maintain several 1-tonne GEO satellites on station from Earth in- 
definitely using a laser with 100-W average power. 


36624 (SAND-93-0178C) RHALE: A 3-D MMALE code for 
unstructured grids. Peery, J.S.; Budge, K.G.; Wong, M.K.W.; Tru- 
cano, T.G. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 16p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-931121— 
19: Annual winter meeting of the American Society of Mechanical 
Engineers, New Orleans, LA (United States), 28 Nov - 3 dec 1993). 
Order Number DE93019405. Source: OSTI; NTIS; GPO Dep. 

This paper describes RHALE, a _ multi-material arbitrary 
Lagrangian-Eulerian (MMALE) shock physics code. RHALE is the 
successor to CTH, Sandia's 3-D Eulerian shock physics code, and 
will be capable of solving problems that CTH cannot adequately 
address. We discuss the Lagrangian solid mechanics capabilities 
of RHALE, which include arbitrary mesh connectivity, superior artifi- 
cial viscosity, and improved material models. We discuss the 
MMALE algorithms that have been extended for arbitrary grids in 
both two- and three-dimensions. The MMALE addition to RHALE 
provides the accuracy of a Lagrangian code while allowing a calcu- 
lation to proceed under very large material distortions. Coupling an 
arbitrary quadrilateral or hexahedral grid to the MMALE solution 
facilitates modeling of complex shapes with a greatly reduced num- 
ber of computational cells. RHALE allows regions of a problem to 
be modeled with Lagrangian, Eulerian or ALE meshes. In addition, 
regions can switch from Lagrangian to ALE to Eulerian based on 
user input or mesh distortion. For ALE meshes, new node loca- 
tions are determined with a variety of element based equipotential 
schemes. Element quantities are advected with donor, van Leer, or 
Super-B algorithms. Nodal quantities are advected with the second 
order SHALE or HIS algorithms. Material interfaces are determined 
with a modified Young’s high resolution interface tracker or the 
SLIC algorithm. RHALE has been used to model many problems of 
interest to the mechanics, hypervelocity impact, and shock physics 
communities. Results of a sampling of these problems are pre- 
sented in this paper. 


36625 (SAND-—93-0208) Error propagation equations and 
tables for estimating the uncertainty in high-speed wind tunnel 
test results. Clark, E.L. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1993. 100p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93018685. Source: OSTI; NTIS; GPO Dep. 

Error propagation equations, based on the Taylor series model, 
are derived for the nondimensional ratios and coefficients most of- 
ten encountered in high-speed wind tunnel testing. These include 
pressure ratio and coefficient, static force and moment coefficients, 
dynamic stability coefficients, calibration Mach number and 
Reynolds number. The error equations contain partial derivatives, 
denoted as sensitivity coefficients, which define the influence of 
free-stream Mach number, Moo, on various aerodynamic ratios. To 
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facilitate use of the error equations, sensitivity coefficients are de- 
rived and evaluated for nine fundamental aerodynamic ratios, most 
of which relate free-stream test conditions (pressure, temperature, 
density or velocity) to a reference condition. Tables of the ratios, R, 
absolute sensitivity coefficients, OR/@Moo, and relative sensitivity 
coefficients, (Moo/R) (OR/AMoo), are provided as functions of Moo. 


36626 (SAND—93-0641C) A benchmark study of 2D and 3D 
finite element calculations simulating dynamic pulse buckling 
tests of cylindrical shelis under axial impact. Hoffman, E.L.; 
Ammerman, D.J. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930803- 
16: 12. biennial conference for the International Association for 
Structural Mechanics in Reactor Technology (SMIRT 12), Stuttgart 
(Germany), 16-26 Aug 1993). Order Number DE93018859. Source: 
OSTI; NTIS; INIS; GPO Dep 

A series of tests investigating dynamic pulse buckling of a cylin- 
drical shell under axial impact is compared to several finite element 
simulations of the event. The purpose of the study is to compare 
the performance of the various analysis codes and element types 
with respect to a problem which is applicable to radioactive mate- 
rial transport packages, and ultimately to develop a benchmark 
problem to qualify finite element analysis codes for the transport 
package design industry 


36627 (SAND-93-0831C, pp. 6, Paper 1) International work- 
shop on inspection and evaluation of aging aircraft. Joyner, H. 
(Delta Air Lines, Inc., Atlanta, GA (US)). Sandia National Labs.., 
Albuquerque, NM (United States). [1993]. (CONF-9205353-: Inter- 
national workshop on inspection and evaluation of aging aircraft, 
Albuquerque, NM (United States), 18-21 May 1992). In Proceedings 
of the International Workshop on inspection and evaluation of aging 
aircraft. 451p. Order Number DE93016215. Source: OSTI; NTIS. 

The factors that contribute to a better product and a healthier air- 
line system are discussed. These factors include improved safety, 
improve capacity, improved reliability, and reduced cost. The way 
to maintain a strong and healthy fleet of aircraft is to maintain a 
healthy profit and keep costs down and to provide resources from 
which to draw from. The more successful airlines are the ones who 
manage their resources effectively. There needs to be replacement 
aircraft and adequate replacement parts and components to supply 
the maintenance activity. There also needs to be skilled personnel 
to perform the inspections, evaluations and corrective actions re- 
quired to restore deteriated conditions to acceptable levels of 
maintenance reliability. It is concluded that economics is the key is- 
sue in the inspection and evaluation of aging aircraft. 


36628 (SAND—93-0831C, pp. 6, Paper 7) National aging air- 
craft research program-a program review from an operator's 
viewpoint. Register, J. (Northwest Airlines, Albuquerque, NM 
(US)). Sandia National Labs., Albuquerque, NM (United States). 
[1993]. (CONF-9205353—: international workshop on inspection 
and evaluation of aging aircraft, Albuquerque, NM (United States), 
18-21 May 1992). In Proceedings of the international Workshop on 
inspection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

Since the enactment of the Aging Aircraft Program (FAA Interna- 
tional Conference on Aging Airplanes in June, 1988), the need for 
constant program review and evaluation is essential for it's suc- 
cess. This paper serves as a review of the National Aging Aircraft 
Research Program from an operator's perspective. The “September 
1991 Program Plan” (DOT/FAA/CT-88/32-1) aided in the correlation 
of this papers outline. Information utilized from the Program was 
not taken verbatim in all cases, and only serves as a focal point for 
areas of review and discussion. Critical research areas are dis- 
cussed. These include fatigue/fracture; flight loads; human factors; 
corrosion; nondestructive inspection; and maintenance repairs. 


36629 (SAND-93-0831C, pp. 6, Paper 15) Engine overhaul 
inspection. Weatherbee, R. (USAir, Pittsburgh, PA (US)). Sandia 
National Labs., Albuquerque, NM (United States). [1993]. (CONF- 
9205353—: International workshop on inspection and evaluation of 
aging aircraft, Albuquerque, NM (United States), 18-21 May 1992). 
In Proceedings of the International Workshop on inspection and 





evaluation of aging aircraft. 451p. Order Number DE93016215. 
Source: OSTI; NTIS. 

The aviation industry focus on safety has failed to include the 
engine. There have been studies of titanium, but not the engine 
overhaul inspection process and its human factors. Aircraft jet en- 
gine technology has advanced to a degree where overhaul 
requirements have been all but eliminated. However, due to the in- 
creased time between inspections, the methods and procedures 
used on the older models have not kept pace with this new tech- 
nology. Unlike the piston engine with few piece parts, today’s jet 
engine, when completely disassembled, exposes over one thou- 
sand individual pieces requiring some type of inspection. Many of 
these parts are made from exotic materials and experience high 
temperatures, atmospheric contamination, and multi-directional 
stresses. Because of these issues, inspections become more criti- 
cal. The increased reliability today is not due to improved inspection 
techniques, but rather improved hardware. The basic inspection 
methods of visual, fluorescent penetrant, and fluorescent magnetic 
particle inspections used on pistons engines are still the mainstay 
of inspecting older jet engine parts today. There is some eddy cur- 
rent, x-ray, and ultrasonic inspections used in known problems 
areas, but is is not widespread like the high by-pass fan engines. 
The importance of jet engine overhaul inspection is stressed. 


36630 (SAND-93-0831C, pp. 6, Paper 17) Robot for au- 
tomation of aircraft skin inspection. Kaufman, W.M. (Carnegie 
Mellon Univ., Pittsburgh, PA (US)); Siegel, M.W.; Alberts, C.J. San- 
dia National Labs., Albuquerque, NM (United States). [1993]. 
(CONF-9205353—: International workshop on inspection and evalu- 
ation of aging aircraft, Albuquerque, NM (United States), 18-21 
May 1992). In Proceedings of the International Workshop on in- 
spection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

Carnegie Mellon Univ. is pursuing a program, under the Federal 
Aviation Administration’s National Aging Aircraft Research Pro- 
gram, to develop a set of robotic tools to aid aircraft inspectors. 
The benefits anticipated to be achieved from the introduction of au- 
tomated inspection are: Improved detection - the automated 
sensing system will maintain a constant, high probability of detec- 
tion from start to finish; Improved repeatability - the robotic system 
will perform the inspection in the same way every time; Reduced 
aircraft downtime - the automated system should help an inspector 
accomplish more inspections per shift; Increased inspection inter- 
vals - improved detection should translate into greater confidence 
in the structural integrity of the aircraft thereby allowing less fre- 
quent inspections; Improved safety for inspectors - the use of 
robots to inspect hazardous areas such as fuel tanks will reduce 
risks to the health and safety of inspectors. USAir, is providing the 
design and development team with practical experience in the 
maintenance hangar environment, consultation with experienced in- 
spectors, and access to aircraft. The task of skin inspection was 
selected as the first for automation because the airline industry in- 
dicated a clear preference for automation of this function. The 
objectives of this first project are to demonstrate the feasibility of 
robotic deployment of NDI sensors and the generation of a data 
base of inspection results. As much use as possible will be made 
of state-of-the-art mobile robot and data management technologies 
and they will be adapted to the aircraft and maintenance hangar 
environment. The project will concentrate on the deployment of 
sensors that are most commonly used in current practice. A multi- 
plicity of sensors will be carried on the robot for simultaneous 
inspection for both fatigue cracks and corrosion and for path plan- 
ning, guidance and safe operation of the robot. 


36631 (SAND-—93-0831C, pp. 7, Paper 6) Aircraft wheel 
maintenance. Scoble, R. (United Airlines, San Francisco, CA 
(US)). Sandia National Labs., Albuquerque, NM (United States). 
[1993]. (CONF-9205353-: International workshop on inspection 
and evaluation of aging aircraft, Albuquerque, NM (United States), 
18-21 May 1992). In Proceedings of the International Workshop on 
inspection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

United Airlines, as with all other air carriers, is regulated under 
the Federal Aviation Regulations. Specifically, FAR 121 contains 
within its structure the requirement for the air carrier to have within 
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its maintenance program a method to track mechanical and opera- 
tional reliability. The system that supports this activity at United 
provides immediate information on single events as well as provid- 
ing data that is utilized to evaluate trends in the operational or 
mechanical performance of aircraft and components. In 1989 an 
aircraft experienced an unusual failure of a main wheel assembly. 
The aircraft while being backed out from a gate at departure sud- 
denly experienced a marked increase in the force required to push 
the aircraft. The mechanic on the scene identified the problem as a 
main wheel that was dragging on the brake assembly. The aircraft 
was stopped and repair action was begun. The event required only 
an inspection and the replacement of the tire and brake. The in- 
spection identified the inner support hub on the wheel had broken 
in two pieces. The wheel was received and studied by both fleet 
engineering and metallurgy. The failure of the wheel was traced to 
a fatigue crack that had developed behind the inner wheel bearing 
race. The crack had been able to progress around the diameter of 
the inner bearing support hub until it reached its critical or fast frac- 
ture size allowing the portion of the hub that supported the bearing 
to separate from the wheel. The crack being hidden behind the 
bearing would go undetected by the usual visual inspection meth- 
ods used to evaluate that portion of the wheel. Further evaluation 
of the fracture area determined the approximate growth direction of 
the crack and approximate size of the defect when the fast fracture 
began. Engineering analysis also determined that a potential for 
the same failure existed in other wheels of the same configuration. 


36632 (SAND-93-0831C, pp. 7, Paper 9) Assuring airworthi- 
ness of aging commuter airplanes. Keil, W.C. (Regional Airline 
Association, Albuquerque, NM (US)). Sandia National Labs., 
Albuquerque, NM (United States). [1993]. (CONF-9205353-: Inter- 
national workshop on inspection and evaluation of aging aircraft, 
Albuquerque, NM (United States), 18-21 May 1992). In Proceedings 
of the International Workshop on inspection and evaluation of aging 
aircraft. 451p. Order Number DE93016215. Source: OST]; NTIS. 
The Aloha Airlines structural failure in 1988 sent shock waves 
through all segments of the aviation industry. The reverberations 
will continue for a long time. No one ever wants to expose an air- 
plane or its occupants to another structural failure which could or 
should have been anticipated and prevented. The entire air carrier 
industry - large and small - responded to the Aloha incident by re- 
assessing its methods of inspecting and maintaining older 
airplanes. The Air Transport Association (ATA) and Aerospace In- 
dustries Association (AIA) established the Airworthiness Assurance 
Task Force, known as AATF, for older jet transports. The Regional 
Airline Association (RAA) and General Aviation Manufacturers 
Association (GAMA) convened a conference in April, 1989, to es- 
tablish a similar program for older commuter airplanes known as 
the “aging commuter aircraft program,” or ACAP. The primary ob- 
jectives of these two programs were very similar: first: to review all 
structurally significant AD’s and service bulletins to assure that all 
known or suspected age-related problems are covered by 
mandatory inspections and reworks; second: to conduct on-site in- 
spections of older airplanes to verify that existing inspection, 
maintenance, repairs, and corrosion control programs are adequate 
and are being accomplished properly; and that the airplanes are 
airworthy as a result; and third: to develop new inspection pro- 
grams as needed, to assure that these airplanes remain airworthy 
as long as they are operated in air carrier service. The first two ob- 
jectives have largely been completed. The third objective - assuring 
continuing airworthiness as airplanes get older - has presented 
some unique problems for older commuter airplanes, which may 
require different solutions. Some of these solutions are discussed. 


36633 (SAND-93-0831C, pp. 9, Paper 8) FAA NDT R&D Pro- 
grams - Will they respond to regulatory and airline cost 
considerations?. Lotterer, D. (Air Transport Association, Washing- 
ton, DC (US)). Sandia National Labs., Albuquerque, NM (United 
States). [1993]. (CONF-9205353-: International workshop on in- 
spection and evaluation of aging aircraft, Albuquerque, NM (United 
States), 18-21 May 1992). In Proceedings of the International 
Workshop on inspection and evaluation of aging aircraft. 451p. Or- 
der Number DE93016215. Source: OSTI; NTIS. 

My topic for discussion will highlight some of the concerns that 
must be addressed before a NDT R&D program can successfully 
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find its way to the airline hanger. In order for new NDT applications 
to be successfully implemented within the airline industry, it is go- 
ing to have to pass a rigorous cost benefit analysis. The airlines 
typically approve capital expenditures if a benefit can be shown 
within a one to two year timeframe. The airlines with a high time 
fleet are either committed to or are spending large sums to modify 
their aging fleet. Many are simply parking such aircraft and defer- 
ring a decision on modification. Mandatory modifications of aircraft 
was the basis for the airworthiness assurance task force recom- 
mendation and subsequent regulations of the FAA. Modification is 
consistent with FAA basic recommendations that it is preferable to 
aircraft to be modified (i.e., terminating action) than to provide for 
inspection at frequent intervals. Specific structural inspection is 
largely viewed by the FAA as interim action. Are there NDT meth- 
ods available that so accurate and cost efficient that a third option, 
inspection of aircraft would be available? The steps needed for ap- 
proval by the FAA Certification Offices will be discussed. 


36634 (SAND—93-0831C, pp. 9, Paper 18) Future needs of 
automated inspection for aging aircraft. Bahr, B. (Wichita State 
Univ., KS (US)). Sandia National Labs., Albuquerque, NM (United 
States). [1993]. (CONF-9205353-—: International workshop on in- 
spection and evaluation of aging aircraft, Albuquerque, NM (United 
States), 18-21 May 1992). In Proceedings of the International 
Workshop on inspection and evaluation of aging aircraft. 451p. Or- 
der Number DE93016215. Source: OSTI; NTIS. 

With the economic realities of today, and limited aircraft supply, 
older aircraft are and will be used beyond their expected design 
life. As time goes on the average age of the world fleets increases 
and the demand for better maintenance of these aging fleets in- 
creases. Better maintenance requires timely inspections and better 
inspection equipment. Also, human error should be reduced as 
much as possible throughout the entire inspection process. These 
two requirements lead to the application of automation in inspec- 
tion and maintenance as part of the solution for this continuing 
problem. The question is, what automation and at what cost? This 
paper describes several existing automated/robotic systems or po- 
tential systems for aircraft inspection. In addition, criteria are 
proposed that should be considered when evaluating any robotic 
inspection system. These criteria may involve not only the selection 
of what is the best system but also if additional operator training 
will be required to implement the automated inspection. 


36635 (SAND-93-0831C, pp. 9, Paper 19) Naval aircraft and 
aging issues. Agarwala, V.S. (Naval Air Warefare Center, Warmin- 
ster, PA (US)). Sandia National Labs., Albuquerque, NM (United 
States). [1993]. (CONF-9205353-: International workshop on in- 
spection and evaluation of aging aircraft, Albuquerque, NM (United 
States), 18-21 May 1992). In Proceedings of the International 
Workshop on inspection and evaluation of aging aircraft. 451p. Or- 
der Number DE93016215. Source: OSTI; NTIS. 

The aging issues for the Navy's aircraft are discussed based on 
its theater of operation and its impact on the properties of materials 
and structural design, and combat requirements. Its variance with 
other services and civilian sector have been described. A brief re- 
view of the historical perspective has been provided on the types 
of aircraft used with records of their maintenance and repairs at 
various rework levels, from the organizational to the depot level fa- 
cilities. The issues relating to repair and overhaul practices have 
been briefly discussed. Examples of corrosion, stress and hydro- 
gen related problems and failures have been described along with 
the details of adopted corrective procedures. The present and fu- 
ture needs of the Navy in terms of material requirements and the 
fleet maintenance concepts have been highlighted. 


36636 (SAND-93-0831C, pp. 10, Paper 24) Review of CAA- 
FAA funded inspection research. Blacklay, E.H. (Civil Aviation 
Authority, Gatwick (GB)); Bristow, J.W.; Locke, M.W.B.; Smith, 
M.C. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. (CONF-9205353—: International workshop on inspection 
and evaluation of aging aircraft, Albuquerque, NM (United States), 
18-21 May 1992). In Proceedings of the international Workshop on 
inspection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

In the UK, the CAA has sponsored in conjunction with the FAA, 
a number of research projects pertinent to aging aircraft. Three of 
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these focused on aspects of airframe inspection. These are: in- 
spector reliability in repetitive inspection, sensitivity of eddy current 
detection, and reliability in aircraft inspection: UK and USA per- 
spectives. These three research programs are discussed in detail. 


36637 (SAND—93-0831C, pp. 11, Paper 16) A telerobotic 
system for remote surface inspection. Hayati, S.; Volpe, R.; 
Balaram, J.; Kim, W.S.; Seraji, H. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. (CONF-9205353-: Inter- 
national workshop on inspection and evaluation of aging aircraft, 
Albuquerque, NM (United States), 18-21 May 1992). In Proceedings 
of the International Workshop on inspection and evaluation of aging 
aircraft. 451p. Order Number DE93016215. Source: OSTI; NTIS. 

This paper reports on an on-going research and development ef- 
fort in remote surface inspection of space platforms such as the 
Space Station Freedom. It describes the space environment and 
identifies the types of damage that these platforms need to be in- 
spected for. It provides an overview of the Remote Surface 
Inspection System that has been developed to conduct proof-of- 
concept demonstrations and to perform experiments in a laboratory 
environment. Initial findings for the automated and human visual in- 
spection tests are reported. 


36638 (SAND-93-0831C, pp. 11, Paper 23) Transport 
Canada current and proposed future nondestructive testing 
(NDT) activities. Miller, W.J. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. (CONF-9205353—: International work- 
shop on inspection and evaluation of aging aircraft, Albuquerque, 
NM (United States), 18-21 May 1992). In Proceedings of the Inter- 
national Workshop on inspection and evaluation of aging aircraft. 
451p. Order Number DE93016215. Source: OSTI; NTIS. 

An overview is provided on the development of Transport 
Canada policy for nondestructive testing (NDT) in the Canadian 
Civil Aviation Industry. Initiatives have been undertaken to improve 
basic NDT knowledge of the Aircraft Maintenance Engineer (AME), 
and provide additional regulatory controls which will affect NDT 
work on civil aircraft in Canada. In addition to our own aviation ser- 
vice history, the Aging Aircraft Program has helped significantly in 
focusing attention on the need for these improvements. Future 
plans include Transport Canada’s continued participation and dis- 
cussion with the FAA on the National Aging Aircraft Research 
Program regarding developments in NDT technology and training. 


36639 (SAND—93-0831C, pp. 15, Paper 2) Case study on the 
evolution of a nondestructive inspection. Raatz, C.F. (Boeing 
Company, Seattle, WA (US)). Sandia National Labs., Albuquerque, 
NM (United States). [1993]. (CONF-9205353-—: International work- 
shop on inspection and evaluation of aging aircraft, Albuquerque, 
NM (United States), 18-21 May 1992). In Proceedings of the Inter- 
national Workshop on inspection and evaluation of aging aircraft. 
451p. Order Number DE93016215. Source: OSTI; NTIS. 

The development of eddy current inspection of large commercial 
airplane body skin lap joints is traced from its early use to inspect 
707 lap joints to its current use. The different eddy current inspec- 
tion techniques are described and a measure of eddy current lap 
joint inspection reliability is presented. A brief look is given of new 
eddy current techniques with potential application to lap joint crack 
inspection. 


36640 (SAND-—93-0831C, pp. 17, Paper 11) The time rever- 
sal technique to improve ultrasonic inspection of titanium 
alloys. Mangenet, G. (Quality Technology, Evry (FR)). Sandia 
National Labs., Albuquerque, NM (United States). [1993]. (CONF- 
9205353—: International workshop on inspection and evaluation of 
aging aircraft, Albuquerque, NM (United States), 18-21 May 1992). 
In Proceedings of the International Workshop on inspection and 
evaluation of aging aircraft. 451p. Order Number DE93016215. 
Source: OSTI; NTIS. 

Titanium alloy is the material which replaced over the last 25 
years both aluminium and steel in aircraft engines manufacturing 
because of its better resistance and its low density. Compressor 
blades, disks and casings are typical parts manufactured with tita- 
nium alloys. The elaboration process cannot completely avoid 
metallurgical defects such as high density inclusions, high intersti- 
tial defects (called also hard alpha) or stress induced porosities. 
Several incidents and the dramatic accident at Sioux City in 1989 





have shown the criticity of those defects and particularly of the 
high interstitial defects. The topic of this paper is to present a com- 
pletely new approach of Non Destructive Testing able to detect 
such defects. Optimal detection of metallurgical defects such as 
hard alpha in titanium samples requires the development of new 
focusing techniques. Focusing an ultrasonic wave on a defect of 
unknown shape through a non-homogeneous medium of random 
geometrical shape is a challenge in non destructive testing. The 
use of a Time Reversal Mirror (TRM) represents an original solution 
to this problem. It realizes in real time a focusing process matched 
to the defect shape, to the propagation medium and to the geome- 
tries of the mirror and of the medium. It is a_ self-adaptive 
technique which compensates for any geometrical distorsions of 
the mirror structure as well as for distorsions due to the propaga- 
tion through non-homogeneous media. A Time Reversal Mirror is 
made from a 2D array of transmit-receive transducers. The incident 
pressure field is sampled, digitized, stored, time-reversed and re- 
emitted (i.e., the field is re-transmitted in a reversed temporal 
chronology: last in-first out). A 128 channels prototype has been 
built and is described. Experiments on titanium samples containing 
different kinds of artificial defects and induced hard alpha, demon- 
strating the efficiency of the technique, are presented. 


36641 (SAND-93-0831C, pp. 17, Paper 14) Nondestructive 
testing techniques used on aging aircraft. Joyner, H. (Delta Air 
Lines, Inc., Atlanta, GA (US)). Sandia National Labs., Albuquerque, 
NM (United States). [1993]. (CONF-9205353-—: International work- 
shop on inspection and evaluation of aging aircraft, Albuquerque, 
NM (United States), 18-21 May 1992). In Proceedings of the Inter- 
national Workshop on inspection and evaluation of aging aircraft. 
45ip. Order Number DE93016215. Source: OSTI; NTIS. 

An evaluation of age-related power plant and associated hard- 
ware deterioration and the techniques and technology Delta utilizes 
to detect and/or process is presented. This is a slide presentation 
that graphically shows the item being discussed and the tooling 
and techniques being used. Some of the techniques based on cur- 
rent technology in use are: borescope (fiber optics), magnetic 


florescent, zyglo, eddy current (both high and low frequency), ultra 
sonic, x-ray (both real time and conventional) and radioisotopes, 
also, robotic dimensional inspection. Some of the applications for 
these techniques are presented. 


36642 (SAND-—93-0831C, pp. 21, Paper 10) GAMA views on 
inspection and evaluation of aging aircraft. Dougherty, J.E. 
(General Aviation Manufacturers Association, Albuquerque, NM 
(US)). Sandia National Labs., Albuquerque, NM (United States). 
[1993]. (CONF-9205353—: International workshop on inspection 
and evaluation of aging aircraft, Albuquerque, NM (United States), 
18-21 May 1992). In Proceedings of the International Workshop on 
inspection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

The Continuing Airworthiness Program that General Aviation 
Manufacturers Association, (GAMA), has been developing has 
been the subject of a great deal of speculation. How and why it be- 
gan, and how it will affect the aviation community is discussed. 
What is the scope of the problem? In GAMA’s case it relates to 
over 268,917 aircraft, ranging from single engine aircraft to very 
sophisticated turbine-powered and jet aircraft. This aging US gen- 
eral aviation fleet is shown. A slide presentation is given to answer 
some of questions asked about the GAMA program. 


36643 (SAND—93-0831C, pp. 21, Paper 20) Inspection and 
evaluation of aging aircraft materials directorate perspective. 
Bhagat, P.K. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. (CONF-9205353-: International workshop on in- 
spection and evaluation of aging aircraft, Albuquerque, NM (United 
States), 18-21 May 1992). In Proceedings of the International 
Workshop on inspection and evaluation of aging aircraft. 451p. Or- 
der Number DE93016215. Source: OSTI; NTIS. 

Inspection and evaluation issues relating to aging aircraft are 
currently demanding more attention in both military and civil avia- 
tion arenas. Current operational practices, forced in part by 
economic realities, require aircraft to operate longer than their orig- 
inal design service life. Prediction of intended design service life 
includes aspects related to growth of initial manufacturing defects 
which can lead to structural failure for aircraft operated beyond this 
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period. This consideration forces more frequent and stringent in- 
spection and evaluation of aircraft operating beyond their design 
life. However, the associated costs of operating an aging aircraft 
fleet thus may rise significantly if current inspection intervals are al- 
tered and sophisticated techniques become a requirement. The 
need for cost effective and reliable inspection technique is, there- 
fore, apparent in the operation of aging aircraft. The development 
of faster, reliable, and accurate inspection methods and technolo- 
gies for operational aircraft is the cornerstone of the Air Force (AF) 
Research and Development (R&D) program in Nondestructive 
Evaluation (NDE) at the Wright Laboratory Materials Directorate 
(WUML). This paper provides a historical perspective on the AF 
programs, both research and technology transition, followed by a 
detailed review of relevant current projects. Suggested future areas 
related to aging aircraft are also discussed. 


36644 (SAND-93-0831C, pp. 23, Paper 12) Strategy for 
powerplant NDI improvement. Sullivan, G. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. (CONF-9205353-: Inter- 
national workshop on inspection and evaluation of aging aircraft, 
Albuquerque, NM (United States), 18-21 May 1992). In Proceedings 
of the International Workshop on inspection and evaluation of aging 
aircraft. 451p. Order Number DE93016215. Source: OSTI; NTIS. 

A strategy for the nondestructive inspection (NDI) of aircraft pow- 
erplants is presented in outline form. The following topics are 
discussed: NDI improvement through teaming, today’s inspections, 
NDI technology, the eddy current edge approach, eddy current 
opportunities; eddy current high-speed scanning, eddy current in- 
strument advances, the need for higher sensitivity and reliability, 
next generation instrument purchases, typical inspection equip- 
ment, automated inspection, and getting down to business. 


36645 (SAND—93-0831C, pp. 26, Paper 3) Inspection issues 
for aging aircraft. Hagemaier, D. (McDonnell Douglas Corpora- 
tion, Long Beach, CA (US)). Sandia National Labs., Albuquerque, 
NM (United States). [1993]. (CONF-9205353—: International work- 
shop on inspection and evaluation of aging aircraft, Albuquerque, 
NM (United States), 18-21 May 1992). In Proceedings of the Inter- 
national Workshop on inspection and evaluation of aging aircraft. 
451p. Order Number DE93016215. Source: OSTI; NTIS. 

Douglas, in conjunction with operators and regulators, has 
established interrelated programs to identify and address issues re- 
garding inspection of aging aircraft. Additionally, the FAA issued 
the National Aging Aircraft Research Program (NAARP) plan in 
September 1991. The NAARP has a set of interrelated short and 
long term goals. The short term goals are to focus on the issues 
relating to fatigue/multi-site cracking, corrosion, NDI, and human 
factors. The long term goal of the program is to focus on existing 
issues applicable to future aircraft. The benefit of achieving these 
goals will be in the form of new technologies and advanced docu- 
mentation. In working closely with the operators and regulators on 
the NDI issues, the author has determined a need exists in the 
area of personnel qualification, inspection procedures/requirements 
not getting to the inspectors, visual inspection, and human factors. 
These issues are addressed herein and this article also provides 
an update on the status of Supplemental Inspection Documents 
(SIDS), Corrosion Assessment Documents, and Repair Assess- 
ment Documents. In the implementation of existing NDI 
technologies, there is a merging of efforts between FAA, Original 
Equipment Manufacturers (OEMs), NDI equipment vendors, and 
Sandia National Laboratory. This effort is aimed at providing the 
airline inspectors with improved or automated NDI equipment. Such 
equipment will reduce inspection costs/time while maintaining relia- 
bility. Efforts with regard to implementing improved radiographic 
technology, Magnetic Optic Imager (MOl), Mobile Automated 
Ultrasonic Inspection (MAUS), and Diffracto Sight (D-Sight) are dis- 
cussed. The long term goal is to focus on issues applicable to 
future aircraft. In this regard, the nondestructive inspection of car- 
bon fiber and metal matrix composites is of primary concern. 


36646 (SAND—93-0831C, pp. 27, Paper 13) Engine inspec- 
tion issues affecting commercial fleet safety. Kessler, T.C.; 
Bartos, J.L. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. (CONF-9205353—: International workshop on in- 
spection and evaluation of aging aircraft, Albuquerque, NM (United 
States), 18-21 May 1992). In Proceedings of the International 


ERA Vol. 18, No. 12 315 





42 ENGINEERING 
4202 Facilities, Equipment, and Techniques 


Workshop on inspection and evaluation of aging aircraft. 451p. Or- 
der Number DE93016215. Source: OSTI; NTIS. 

Engine inspection issues that affect commercial fleet safety are 
outlined. The topics discussed are: reactive nondestructive testing 
(NDT) programs, HPC 3-9 spool field ultrasonic inspection experi- 
ence, immersion ultrasonic inspection results, proactive NDT 
programs, future NDT needs for field inspection, key issues for en- 
gine manufacturers, and new methodology required. 


36647 (SAND—93-0831C, pp. 28, Paper 21) NASA Langley 
Research Center airframe structural integrity program nonde- 
structive evaluation research program review. Heyman, J.S. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
(CONF-9205353-: International workshop on inspection and evalu- 
ation of aging aircraft, Albuquerque, NM (United States), 18-21 
May 1992). In Proceedings of the International Workshop on in- 
spection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

The NASA aging aircraft nondestructive evaluation (NDE) pro- 
gram is reviewed. The program is part of the Agency Airframe 
Structural Integrity Program (ASIP). The research on this program 
is conducted at the NASA Langley Research Center, Hampton, VA. 
The ASIP program is a unique cooperative effort of three inter- 
twined disciplines, branches, discussions, and directorates. The 
ASIP NDE objectives are to develop, verify, and transfer the indus- 
try the following: NDE technology to reliably and economically 
inspect airframes, laboratory methods to enhance ASIP research, 
and computational simulators/models for QNDE. 


36648 (SAND-—93-0831C, pp. 29, Paper 4) Aging aircraft 
fleet management, transferring military applications to the 
commercial arena. Sproat, W.H. (Lockheed Aeronautical Systems 
Company, Marietta, GA (US)). Sandia National Labs., Albuquerque, 
NM (United States). [1993]. (CONF-9205353—: International work- 
shop on inspection and evaluation of aging aircraft, Albuquerque, 
NM (United States), 18-21 May 1992). In Proceedings of the Inter- 
national Workshop on inspection and evaluation of aging aircraft. 
451p. Order Number DE93016215. Source: OSTI; NTIS. 

This presentation is a survey of technology needs and chal- 
lenges for inspection and evaluation of aging aircraft. Reliability of 
nondestructive inspection (NDI) from perspectives gained in a com- 
prehensive USAF evaluation of structural fatigue damage detection 
is discussed in terms of probabilities of detection. Human factors 
are then brought into the picture with results derived in NDI profi- 
ciency evaluations. Examples of L-1011 inspection procedures are 
presented, where the commercial aviation needs are being ad- 
dressed from methodologies developed in the course of military 
programs. Advances gained in both fleet and individual aircraft 
tracking for the military user are addressed. Once the requirements 
to inspect are defined, they must be effectively communicated to 
the operator’s maintenance infrastructure. A scheme to accomplish 
this in “paperless” form through a wide area network is discussed. 
Concluding remarks center on how to provide guidance to ensure 
proper communication on NDI matters among aircraft manufactur- 
ers, operators, and regulatory agencies. Parallels to military 
applications for new aircraft development with an NDI requirements 
review board are presented for the commercial arena. 


36649 (SAND-—93-0831C, pp. 29, Paper 22) Preventing 
repetition in airworthiness accidents-the role of defect investi- 
gation. Emmerson, A.J. (Civil Aviation Authority, Canberra (AU)). 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
(CONF-9205353-—: International workshop on inspection and evalu- 
ation of aging aircraft, Albuquerque, NM (United States), 18-21 
May 1992). In Proceedings of the International Workshop on in- 
spection and evaluation of aging aircraft. 451p. Order Number 
DE93016215. Source: OSTI; NTIS. 

The identification of what needs to be done in the control of ag- 
ing aircraft is discussed. This paper is about ensuring that in the 
future there will be a method for all to learn quickly from service 
history. It is about trying to stop yesterday's problem happening 
again tomorrow. The most telling criticism of any airworthiness au- 
thority must be the avoidable repetition of a serious accident. This 
paper will add some new dimensions and some useful classifica- 
tions to the idea of repetition; and in so doing, propose that the 
real causes of repetition go quite a lot deeper than is coventionally 
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understood. The purpose is to demonstrate that the thorough and 
timely evaluation of failures, though often overlooked, is vitally im- 
portant. Maintaining airworthiness control in the face of inevitable 
counter pressures requires particular organizational arrangements, 
to ensure that the full set of inferences from failure evaluation is 
both drawn and acted upon. The paper will introduce the essential 
elements of those arrangements. Some introductory remarks about 
Australian aviation are presented. 


36650 (SAND-93-0831C, pp. 32, Paper 25) The national 
aging aircraft nondestructive inspection research and develop- 
ment plan. Seher, C. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. (CONF-9205353—: International workshop 
on inspection and evaluation of aging aircraft, Albuquerque, NM 
(United States), 18-21 May 1992). In Proceedings of the Interna- 
tional Workshop on inspection and evaluation of aging aircraft. 
451p. Order Number DE93016215. Source: OSTI; NTIS 

The objectives and attributes of a useful nondestructive testing 
(NDT) program are outlined. The program should be reliable, user 
friendly, automated rugged, operate in real time, achievable, and 
economical. The objectives of the NDT program should be: reliable 
crack detection, broad area crack NDT, corrosion detection, bond 
quality measurement, and consistent, quality inspector perfor- 
mance. The following other issues are outlined, visual inspection, 
crack detection, program structure, program plan responsibilities, 
NDT program imitation, ultrasonic characterization of adhesive 
bonds, measurement and POD models for NDT modalities, 
robotics/automation, and automated inspections. 


36651 (SAND—93-0831C, pp. 38, Paper 5) Service life evalu- 
ation and life extension techniques for commuter aircraft. 
Smith, J. (Beech Aircraft Corporation, Wichita, KS (US)). Sandia 
National Labs., Albuquerque, NM (United States). [1993]. (CONF- 
9205353—: International workshop on inspection and evaluation of 
aging aircraft, Albuquerque, NM (United States), 18-21 May 1992). 
In Proceedings of the International Workshop on inspection and 
evaluation of aging aircraft. 451p. Order Number DE93016215. 
Source: OSTI; NTIS. 

For FAA certified business aircraft used in military and civilian 
missions, two approach options for service life evaluation and life 
extension can be successfully employed: first, a reevaluation of all 
data relevant to initial service life would be used to define the 
threshold of special inspections; and second, the development of 
inspection requirements based on damage tolerance methods 
would be implemented. Within the current economic climate, more 
manufacturers and operators are using a damage tolerance ap- 
proach as opposed to safe life approach. However, based on the 
results of a safe life evaluation, the operator may not opt to pursue 
the expense of conducting a damage tolerance evaluation if the fa- 
tigue life results are adequate for his operation. To provide an idea 
of the effects these tasks can have on the life of an aircraft, the re- 
sults of two programs that have completed Task | evaluations and 
one program currently under contract are discussed. 


36652 (SAND-93-1430) The Milling Assistant, Case-Based 
Reasoning, and machining strategy: A report on the develop- 
ment of automated numerical control programming systems at 
New Mexico State University. Burd, W. (Sandia National Labs.., 
Albuquerque, NM (United States)); Culler, D.; Eskridge, T.; Cox, L.; 
Slater, T. Sandia National Labs., Albuquerque, NM (United States). 
Aug 1993. 99p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93041101. Source: OSTI; NTIS; GPO Dep. 

The Milling Assistant (MA) programming system demonstrates 
the automated development of tool paths for Numerical Control 
(NC) machine tools. By integrating a Case-Based Reasoning deci- 
sion processor with a commercial CAD/CAM software, intelligent 
tool path files for milled and point-to-point features can be created. 
The operational system is capable of reducing the time required to 
program a variety of parts and improving product quality by collect- 
ing and utilizing “best of practice” machining strategies. 


36653 


(SAND-93-1568C) Automating construction through 
the use of robotics and Graphical Programming. McDonald, 
M.J.; Palmquist, R.D. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract AC04-76DP00789. (CONF- 
931093—1: Conference on fossil plant construction, Palm Beach, 
FL (United States), 26-28 Oct 1993). Order Number DE93019084. 
Source: OSTI; NTIS; GPO Dep. 

Sandia has developed an advanced operational control system 
approach, called Graphical Programming, to design and operate 
robot systems in unstructured environments. This Graphical Pro- 
gramming approach produces robot systems that are faster to 
develop and use, safer in operation, and cheaper overall than al- 
temative teleoperation or autonomous robot control systems. This 
approach uses 3-D visualization and simulation software with intu- 
itive operator interfaces for the programming and control of 
complex robotic systems. Supervisor software modules allow an 
operator to command and simulate complex tasks in a graphic pre- 
view mode and, when acceptable, command the actual robots and 
monitor their motions with the graphic system. Graphical Program- 
ming Supervisors maintain registration with the real world and 
allow the robot to perform tasks that cannot be accurately repre- 
sented with models alone by using a combination of model and 
sensor-based control. All of these capabilities when combined re- 
sult in a flexible system which is readily able to meet the demands 
called for in construction automation. This paper describes the 
Graphical Programming approach, several example control sys- 
tems that use Graphical Programming, key features necessary for 
implementing successful Graphical Programming systems, and 
specific examples of applying these systems to robotic operations. 


36654 (SAND-93-1889C) Collision avoidance during tele- 
operation using whole arm proximity sensors coupled to a 
virtual environment. Novak, J.L.; Feddema, J.T.; Miner, N.E.; 
tansfield, S.A. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9309199—4: 


Society of Photo-Optical Instrumentation Engineer's (SPIE) interna- 
tional symposium on optical tools for manufacturing and advanced 
automation, Boston, MA (United States), 7-10 Sep 1993). Order 
Number DE93019434. Source: OSTI; NTIS; INIS; GPO Dep. 


Much of the current robotics effort at the US DOE is directed to- 
ward remote handling of hazardous waste. Telerobotic systems are 
being developed to remotely inspect, characterize, and process 
waste. This paper describes a collision avoidance system using 
Whole Arm Proximity (WHAP) sensors on an articulated robot arm. 
The capacitance-based sensors generate electric fields which com- 
pletely encompass the robot arm and detect obstacles as they 
approach from any direction. The robot is moved through the 
workspace using a velocity command generated either by an oper- 
ator through a force-sensing input device or a preprogrammed 
sequence of motions. The directional obstacle information gathered 
by the WHAP sensors is then used in a matrix column maximiza- 
tion algorithm that automatically selects the sensor closest to an 
obstacle during each robot controller cycle. The distance from this 
sensor to the obstacle is used to reduce the component of the 
command input velocity along the normal axis of the sensor, allow- 
ing graceful perturbation of the velocity command to prevent a 
collision. By scaling only the component of the velocity vector in 
the direction of the nearest obstacle, the control system restricts 
motion in the direction of an obstacle while permitting uncon- 
strained motion in other directions. The actual robot joint positions 
and the WHAP sensor readings are communicated to an operator 
interface consisting of a graphical model of the Puma robot and its 
environment. Circles are placed on the graphical robot surface at 
positions corresponding to the locations of the WHAP sensor. As 
the individual sensors detect obstacles, the associated circles 
change color, providing the operator with visual feedback as to the 
location and relative size of the obstacle. At the same time, the 
graphical robot position is updated to reflect the actual state of the 
robot. This information permits the operator to plan alternative 
paths around unmodeled, but sensed, obstacles. 


36655 (SAND-93-1890C) Multi-Axis Seam Tracking using a 
noncontact capacitive sensor. Novak, J.L. (Sandia National 
Labs., Albuquerque, NM (United States)); Schmitt, D.J.; 
Maslakowski, J. Sandia National Labs., Albuquerque, NM (United 
States). [1993]. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9309199-3: 
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Society of Photo-Optical Instrumentation Engineer's (SPIE) interna- 
tional symposium on optical tools for manufacturing and advanced 
automation, Boston, MA (United States), 7-10 Sep 1993). Order 
Number DE93019414. Source: OSTI; NTIS; GPO Dep. 

This paper describes the development and use of the Multi-Axis 
Seam racking (MAST) sensor for tracking seams or other features 
in real-time. Four independent, spatially-distributed electric fields 
are used to sense changes in the relative position of the sensor 
and the workpiece. The MAST sensor is very inexpensive com- 
pared with commercially available seam tracking sensors. It can be 
used in systems to perform cost-effective small-lot manufacturing 
operations in a faster, more consistent manner. The MAST sensor 
is used in an automated system for dispensing braze paste during 
a rocket nozzle fabrication process. 


36656 (SAND-—93-1914C) Teleoperation with virtual force 
feedback. Anderson, R.J. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract AC04-76DP00789. 
(CONF-93091 99-2: Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium on optical tools for 
manufacturing and advanced automation, Boston, MA (United 
States), 7-10 Sep 1993). Order Number DE93019406. Source: 
OSTI; NTIS; GPO Dep. 

In this paper we describe an algorithm for generating virtual 
forces in a bilateral teleoperator system. The virtual forces are gen- 
erated from a world model and are used to provide real-time 
obstacle avoidance and guidance capabilities. The algorithm re- 
quires that the slaves tool and every object in the environment be 
decomposed into convex polyhedral Primitives. Intrusion distance 
and extraction vectors are then derived at every time step by ap- 
plying Gilbert’s polyhedra distance algorithm, which has been 
adapted for the task. This information is then used to determine 
the compression and location of nonlinear virtual spring-dampers 
whose total force is summed and applied to the manipulator/ 
teleoperator system. Experimental results validate the whole ap- 
proach, showing that it is possible to compute the algorithm and 
generate realistic, useful psuedo forces for a bilateral teleoperator 
system using standard VME bus hardware. 


36657 (SAND—93-1940C) Invigilation plans for monitoring 
the quality and reliability of continuously produced product. 
Prairie, R.R. (Sandia National Labs., Albuquerque, NM (United 
States)); Zimmer, W.J. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9310149-1: International Association of Science and Technology 
for Development conference on reliability, quality control and risk 
assessment, Cambridge, MA (United States), 13-15 Oct 1993). Or- 
der Number DE93019733. Source: OSTI; NTIS; GPO Dep. 

Part of the evaluation process that occurs during production of 
many complex components is performance testing of fabricated 
units as they are being produced. The results of these tests are 
used monitor the quality and reliability of the product and to con- 
tribute to the data base for reliability assessment. This paper 
presents an approach for designing plans for the evaluation of 
continuously produced product where the testing may be either de- 
structive or non-destructive. The philosophy of the plans is to 
initially test a string of consecutive units at the beginning of produc- 
tion to show that the design and manufacturing processes conform 
with the required reliability. Once the product has passed the initial 
testing, a sampling phase is begun. If the product continues pass, 
a reduced sampling rate phase is used. Failures in the initial phase 
or the first sampling phase cause the plans to revert to the initial 
phase restart. If a failure occurs during the reduced sampling, the 
estimated failure rate is checked for concordance with the reliability 
requirement. This check is made to allow for continuation of sam- 
pling if the cumulative number of failures is consistent with the 
reliability requirement. A selection of values for the parameters of 
the plans and a rule for determining concordance are presented. 
The parameters of the plans are related to the AQL and LTPD con- 
cepts of acceptance sampling and the average number of defective 
units passed before a defective unit is sampled and detected. 


36658 (SAND-93-2081C) Probabilistic analysis of mechani- 
cal systems. Priddy, T.G.; Paez, T.L.; Veers, P.S. Sandia National 
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Labs., Albuquerque, NM (United States). 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9310167-2: 64. shock and _ vibration 
symposium, Ft. Walton Beach, FL (United States), 25-28 Oct 1993). 
Order Number DE93041145. Source: OSTI; NTIS; GPO Dep. 

This paper proposes a framework for the comprehensive analy- 
sis of complex problems in probabilistic structural mechanics. Tools 
that can be used to accurately estimate the probabilistic behavior 
of mechanical systems are discussed, and some of the techniques 
proposed in the paper are developed and used in the solution of a 
problem in nonlinear structural dynamics. 


36659 (UCRL-CR-114004) MRS-137 Program  (W.O. 
121016): Final report. Maybee, J.C. Rocket Research Co., Red- 
mond, WA (United States). 24 Feb 1993. 218p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93040496. Source: OSTI; NTIS; GPO 
Dep. 

This report summarizes the results of the MRS-137 Program. 
The main task of this program was a hot fire test series of a bread- 
board propulsion system, which utilized a warm gas pump pair and 
Moog regulator, a 56 lbf thruster, gas generator, facility propellant 
tank, and Moog warm gas TCV assembly. The objective of this pro- 
gram was to demonstrate bootstrap star capability with automatic 
pumps, to determine pump frequency while the system is idling, 
and to demonstrate steady state operation of the thruster with con- 
tinuous automatic cycling of the pumps. A detailed test plan is 
supplied in Appendix A. The period of performance for this contract 
was July 1 through December 31, 1992. This program consisted of 
11 tasks which are summarized in Appendix B. In summary, the 
majority of the program objectives were successfully completed. 


36660 (UCRL-CR-114004-App.A-H) MRS-137 Program (W.O. 
121016): Appendices A-H. Lawrence Livermore National Lab., 
CA (United States); Rocket Research Co., Redmond, WA (United 
States). 24 Feb 1993. 146p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE93019563. Source: OSTI; NTIS; GPO Dep. 

These appendices for the Rocket Research Company MRS-137 
program report detail thruster, valve, pump and breadboard infor- 
mation. Contained are the system test plan,the program task list, 
design drawings, ATP-TCV and ATP-reg. data, 3-way valve blow- 
by analysis, test/service procedures, digital test data, and post-test 
dimensional inspection results for pumps S/N 3 and 4. 


36661 (UCRL-CR-114855) Robotic concepts for operation 
in barren terrain: Final report. Dowling, K. (Carnegie-Mellon 
Univ., Pittsburgh, PA (United States)). Lawrence Livermore Na- 
tional Lab., CA (United States); Carnegie-Mellon Univ., Pittsburgh, 
PA (United States). Jan 1993. 24p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93040539. Source: OSTI; NTIS; GPO Dep. 

We have performed a series of studies and configurations for 
robots that are capable of operating in rough barren terrains. The 
environments we are targeting are like those of the moon or other 
planets in the roughness and starkness of the terrains, the loose 
and hard materials that range from sandy slopes to boulder fields, 
and the extremes of temperature that are encountered in such 
places. We present a mission scenario, requirements and then 
present and evaluate a mechanism design. Additional subsystem 
issues of power, communication, sensing, and computing are all 
addressed with respect to these requirements. 


36662 (UCRL-ID-115107) Engineering techniques to obtain 
uniform heating of spherical metal objects in an induction fur- 
nace. Wilson, D.M.; Bishop, D.O.; Green, R.A.; Teruya, A.T. 
Lawrence Livermore National Lab., CA (United States). Aug 1993. 
26p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93040442. Source: 
OSTI; NTIS; GPO Dep. 

This report discusses the design, construction, and operation of 
furnace for the purpose of uniformly heating spherical metal test 
objects to temperatures near 1200°C. This is accomplished while 
maintaining overall object temperature uniformity of <10°C. 
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36663 (UCRL-JC—111060) Ash cloud aviation advisories. 
Sullivan, T.J. (Lawrence Livermore National Lab., CA (United 
States)); Ellis, J.S.; Schalk, W.W.; Nasstrom, J.S. Lawrence Liver- 
more National Lab., CA (United States). 25 Jun 1992. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48 ;AC08-88NV10617. (CONF-9107185-3: 
1. international symposium on volcanic ash and aviation safety, 
Seattle, WA (United States), 8-12 Jul 1991). Order Number 
DE93018087. Source: OSTI; NTIS; GPO Dep. 

During the recent (12-22 June 1991) Mount Pinatubo volcano 
eruptions, the US Air Force Global Weather Central (AFGWC) re- 
quested assistance of the US Department of Energy's Atmospheric 
Release Advisory Capability (ARAC) in creating volcanic ash cloud 
aviation advisories for the region of the Philippine Islands. Through 
application of its three-dimensional material transport and diffusion 
models using AFGWC meteorological analysis and forecast wind 
fields ARAC developed extensive analysis and 12-hourly forecast 
ash cloud position advisories extending to 48 hours for a period of 
five days. The advisories consisted of “relative” ash cloud concen- 
trations in ten layers (surface-5,000 feet, 5,000—10,000 feet and 
every 10,000 feet to 90,000 feet). The ash was represented as a 
log-normal size distribution of 10-200 um diameter solid particles. 
Size-dependent “ashfall” was simulated over time as the eruption 
clouds dispersed. Except for an internal experimental attempt to 
model one of the Mount Redoubt, Alaska, eruptions (12/89), ARAC 
had no prior experience in modeling volcanic eruption ash hazards. 
For the cataclysmic eruption of 15-16 June, the complex three- 
dimensional atmospheric structure of the region produced 
dramatically divergent ash cloud patterns. The large eruptions (> 
7-10 km) produced ash plume clouds with strong westward trans- 
port over the South China Sea, Southeast Asia, India and beyond. 
The low-level eruptions (< 7 km) and quasi-steady-state venting 
produced a plume which generally dispersed to the north and east 
throughout the support period. Modeling the sequence of eruptions 
presented a unique challenge. Although the initial approach proved 
viable, further refinement is necessary and possible. A distinct 
need exists to quantify eruptions consistently such that “relative” 
ash concentrations relate to specific aviation hazard categories. 


36664 (UCRL-JC—112604) Three dimensional ultrasonic 
imaging: An aging aircraft nondestructive inspection tool. 
Thomas, G.H.; Benson, S.; Crawford, S. Lawrence Livermore Na- 
tional Lab., CA (United States). Jul 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930722-14: Annual meeting of the Society of 
Photo-Optical Instrumentation Engineers (SPIE), San Diego, CA 
(United States), 11-16 Jul 1993). Order Number DE93018088. 
Source: OSTI; NTIS; GPO Dep. 

Ultrasonic nondestructive evaluation is a valuable technique for 
finding defects in aircraft structures. It can detect unbonds, corro- 
sion damage and cracks in various aircraft components. Ultrasonic 
nondestructive evaluation techniques interrogate materials with 
high frequency acoustic energy. A piezoelectric transducer gener- 
ates acoustic energy and converts returned acoustic energy into 
electrical signals which can be processed to identify the reflector. 
The acoustic energy propagates through the component and is re- 
flected by abrupt changes in modulus and/or density that can be 
caused by a defect. Ultrasonic nondestructive evaluation typically 
provides a two dimensional image of internal defects. These im- 
ages are either a planar view (C-scan) or a cross-sectional view 
(B-scan) of the component. The planar view is generated by raster 
scanning an ultrasonic transducer over the area of interest and 
capturing the peak amplitude of internal reflections. Depth informa- 
tion is generally ignored. The crass-sectional view is generated by 
scanning the transducer along a line and capturing the amplitude 
and time of flight for each internal reflection. The amplitude and 
time of flight information is converted into an image of the cross 
section of the component. By fusing the C-scan information with 
the B-scan information a three dimension image of the internal 
structure of the component can be produced. The three dimen- 
sional image can be manipulated by rotating and slicing to produce 
the optimal view of the internal structure. Visualizing defects in 
three dimensions aids the interpretation of the severity of defects 
and helps confirm the need to repair or replace components. 





36665 (UCRL-JC—113458) Pointing control design for au- 
tonomous space vehicle applications. Young, K.D. Lawrence 
Livermore National Lab., CA (United States). Mar 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-930781-2: 12. International Federation of 
Automatic Control (IFAC) world congress, Sydney (Australia), 19- 
23 Jul 1993). Order Number DE93019943. Source: OSTI; NTIS; 
GPO Dep. 

This paper addresses the design of pointing control systems for 
autonomous space vehicles. The function of the pointing control 
system is to keep distant orbiting objects within the field-of-view of 
an on-board optical sensor. We outline the development of novel 
nonlinear control algorithms which exploit the availability of on- 
board sensors. Simulation results comparing the performance of 
the different pointing control implementations are presented. 


36666 (UCRL-JC—113554) The PDQs of FAST: Simplifying 
function analysis for construction value studies. Sperling, R.B. 
Lawrence Livermore National Lab., CA (United States). 3 Jan 
1993. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9305252-1: Soci- 
ety of American Value Engineers (SAVE) international conference, 
Ft. Lauderdale, FL (United States), 4 May 1993). Order Number 
DE93018639. Source: OSTI; NTIS; GPO Dep. 

Three methods for simplifying FAST Diagrams are described 
which can encourage its use in construction-type value studies and 
bridge the gap between Information and Creativity. “Project-FAST,” 
“Dormant- FAST” and “Quick-FAST” are explained by examples 
which illustrate how the problem-solving capabilities of Function 
Analysis can be derived even from shorthand versions of FAST. 


36667 (UCRL-JC—113556) The VE/CAD synergism. Sperling, 
R.B. Lawrence Livermore National Lab., CA (United States). 19 
Mar 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9304134—2: 1993 
National Department of Energy (DOE)/contractors and facilities 
data acquisition and control user’s group meeting, Livermore, CA 
(United States), 13-16 Apr 1993). Order Number DE93019144. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Value Engineering (VE) and Computer-Aided Design (CAD) can 
be used synergistically to reduce costs and improve facilities de- 
signs. The cost and schedule impacts of implementing alternative 
design ideas developed by VE teams can be greatly reduced when 
the drawings have been produced with interactive CAD systems. 
To better understand the interrelationship between VE and CAD, 
the fundamentals of the VE process are explained; and example of 
a VE proposal is described and the way CAD drawings facilitated 
its implementation is illustrated. 


36668 (UCRL-JC—113744) Three-dimensional dynamic ther- 
mal imaging of structural flaws by dual-band infrared 
computed tomography. Del Grande, N.K.; Dolan, K.W.; Durbin, 
P.F.; Gorvad, M.R.; Kornblum, B.T.; Perkins, D.E.; Schneberk, 
D.J.; Shapiro, A.B. Lawrence Livermore National Lab., CA (United 
States). Apr 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930445— 
23: Society of Photo-Optical Instrumentation Engineers (SPIE) 
OE/aerospace science and sensing meeting, Orlando, FL (United 
States), 11-16 Apr 1993). Order Number DE93019575. Source: 
OSTI; NTIS; GPO Dep. 

We discuss three-dimensional (3D) dynamic thermal imaging of 
structure flaws using dual-band infrared (DBIR) computed tomogra- 
phy. Conventional thermography provides single-band infrared 
images which are difficult to interpret. Standard procedures yield 
imprecise (or qualitative) information about subsurface flaw sites 
which are typically masked by surface clutter. We use a DBIR 
imaging unique pioneered at LLNL to capture the time history of 
surface temperature difference for flash-heated targets. We relate 
these patterns to the location, size, shape and depth of subsurface 
flaws. We have demonstrated temperature accuracies of 0.2°C, 
timing synchronizations of 3 ms (after onset of heat flash) and in- 
tervals of 42 ms, between images, during an 8 s cooling (and 
hearing) interval characterizing the front (and back) surface 
temperature-time history of an epoxy-glue disbond site in a flash- 
heated aluminum lap joint. This type of disbond played a significant 
role in causing damage to the Aloha Aircraft fuselage on the aged 
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Boeing 737 jetliner. By ratioing DBIR images (near 5 and 10 mi- 
cron), we located surface temperature patterns (generated by weak 
heat flow anomalies at subsurface flaw sites) and removed the 
emissivity mask (from surface roughness variations). We compared 
measurements with calculations from the three-dimensional, finite 
element computer code: TOPAZ3D. We combined infrared, ultra- 
sound and x-ray imaging methods to characterize the lap joint 
disbond site spatial, bond quality, and material differences. 


36669 (UCRL-JC—113843) Geographos asteroid flyby and 
autonomous navigation study. Ng, L.C. (Lawrence Livermore 
National Lab., CA (United States)); Pines, D.J.; Patz, B.J.; Perron, 
D.C. Lawrence Livermore National Lab., CA (United States). 22 
Feb 1993. 17p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9302141-1: 
American Astronautical Society/American Institute of Aeronautics 
and Astronautics (AAS/AIAA) spaceflight mechanics meeting, 
Pasadena, CA (United States), 22-24 Feb 1993; AAS—93-178). Or- 
der Number DE93018661. Source: OSTI; NTIS; GPO Dep. 

Deep Space Program Science Experiment (DSPSE), also known 
as Clementine, is a collection of science experiments conducted in 
near-earth with the goal of demonstrating Strategic Defense Initia- 
tive Office (SDIO) developed technologies. The 785 Ib (fully fueled) 
spacecraft will be launched into low Earth orbit in February 1994 
together with a Star 37 solid kick motor and interstage. After orbit 
circulation using Clementine’s 110 lb Delta-V thruster, the Star 37 
will execute a trans-lunar injection burn that will send the space- 
craft toward lunar obit. The 110-Ib will then be used in a sequence 
of burns to insert Clementine into a trimmed, polar orbit around the 
moon. After a two month moon mapping mission, Clementine will 
execute burns to leave lunar orbit, sling-shot around Earth, and 
flyby the moon on a 9.4 million km journey toward the asteroid Ge- 
ographos. After about three months in transit, Clementine will 
attempt a flyby with a closest point of approach of 100 km from the 
asteroid on August 31, 1994. During its approach to Geographos, 
Clementine will be tracked by the Deep Space Network (DSN) and 
receive guidance updates. The last update and correction burn will 
occur about one day out of the flyby. Multiple experiments will be 
performed at key events during the mission that utilize Clemen- 
tine’s SDlO-derived resources, including its Star Trackers, UV/Vis 
camera, infrared sensors (NWIR and LWIR), and high resolution 
laser radar (HIRes/LIDAR). In addition to the evaluation of SDIO 
algorithms and sensors, high resolution imagery will be obtained 
while the spacecraft is in Earth orbit, lunar obit and during the Ge- 
ographos flyby. This paper describes the results of a study on the 
precision guidance, navigation, and intercept strategy for the flyby 
mission. 


36670 (UCRL-JC—115114) Overview of seismic base 
isolation systems, applications, and performance during earth- 
quakes. Trummer, D.J.; Sommer, S.C. Lawrence Livermore 
National Lab., CA (United States). Aug 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9310102-15: 4. energy natural phenomena 
hazards mitigation conference, Atlanta, GA (United States), 19-22 
Oct 1993). Order Number DE93040552. Source: OSTI; NTIS; GPO 
Dep. 

Seismic base isolation is a technique for mitigating the effects of 
earthquakes on structures. A structure is decoupled from the po- 
tentially damaging forces of an earthquake by placing a flexible 
isolation system between the structure and the ground. A data 
base has been created for the US Department of Energy which 
contains information about systems used to achieve seismic isola- 
tion, their applications in structures, and how they have performed 
during earthquakes. This paper will present an overview of the 
database. 


36671 (WSRC-MS—93-230) Glovebox oxygen monitoring 
system. Haggard, R. Westinghouse Savannah River Co., Aiken, 
SC (United States). [1993]. 11p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC09-89SR18035. 
(CONF-930896-2: 7. annual conference and equipment exhibit of 
the American Glovebox Society, Seattle, WA (United States), 16-19 
Aug 1993). Order Number DE93019273. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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This system is located in the Replacement Tritium Facility (RTF) 
at the Savannah River Site of the US Department of Energy. The 
basic system consists of an oxygen sensor module located inside 
the glovebox and a wall mounted panel located outside the glove- 
box that contains an electronics package that displays the oxygen 
level, displays alarms, and sends signals to a facility Distributed 
Control System (DCS). RTF is a new facility that will be used pri- 
marily to load and unload tritium reservoirs, and recycle the tritium 
for use in existing or new reservoirs. Tritium, an oderless, color- 
less, gas is a radioactive isotope of hydrogen that is used in 
modern thermonuclear weapons. Once on-line, RTF will replace 
other tritium facilities that have been in existence since the 1950's. 
Since the entire process at RTF is contained in nitrogen blanketed 
gloveboxes and features have been provided to recapture fugitive 
tritium, environmental releases and worker exposure to tritium will 
be reduced compared to the old facilities. 


36672 (WSRC-MS—93-234) Development of a _ hydride- 
based tritium transport vessel. Van Alstine, M.N.; Gromada, R.J. 
Westinghouse Savannah River Co., Aiken, SC (United States). 
[1993]. 27p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. (CONF-930702-50: 
Pressure vessels and piping conference, Denver, CO (United 
States), 25-29 Jul 1993). Order Number DE93019270. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report discusses Westinghouse Savannah River Company’s 
development of a hydride transport vessel (HTV) for Department of 
Energy bulk tritium shipments. The HTV contained 493 grams of 
uranium that provided capacity for 18 grams of tritium as solid ura- 
nium tritide. Transportation efficiency was significantly improved 
with the 0.75-lite HTV when compared to the existing 50-liter 
gaseous transport vessel. Elevated temperature restrictions associ- 
ated with tritium and uranium use were addressed. Design and 
construction compiled with ASME Boiler and Pressure Vessel Code 
Section Vill, Division 1, fabrication criteria of Section Ill for Class 1 
components, and NRC Regulatory Guide 7.6 stress criteria. Facility 
conditions included a maximum temperature of 600°C with a 65.2 
kPa internal gage pressure. Normal transport conditions were less 
stringent. 


36673 (WSRC-MS-—93-395) Glovebox withdrawals to her- 
metically sealed canisters. Purcell, J.A. Westinghouse Savannah 
River Co., Aiken, SC (United States). Jun 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. (CONF-930896-5: 7. annual conference and 
equipment exhibit of the American Glovebox Society, Seattle, WA 
(United States), 16-19 Aug 1993). Order Number DE93019277. 
Source: OSTI; NTIS; GPO Dep. 

Since the advent of gloveboxes, bagouts have been used to 
maintain complete containment of materials removed from the 
gloveboxes. In this operation, materials are pushed from within the 
box into a plastic bag attached to a bagport and the bag is then 
sealed and cut away from the bag stub which is left on the port. 
Another system uses canisters which are sealed to a transfer port 
on the glovebox. In this system, the canister body is sealed to the 
fixed port while the canister cover is sealed to an inward swinging 
door on the glovebox in a manner that avoids contaminating outer 
surfaces of either closure. The systems above use plastic or elas- 
tomer seals to provide short term high integrity containment. For 
long term containment (over 50 years) of certain materials, use of 
plastic and elastomer seals is unsatisfactory. These highly toxic and 
radioactive materials must be transferred directly from inert glove- 
boxes to metal canisters which must be sealed before separation 
from glovebox containment. This paper reviews several concepts 
which are under development. These concepts utilize a sphincter 
for mating the canister to the glovebox and various plans are used 
to seal a closure on the canister while sealed to the glovebox. 


36674 
boxes and contained safety-class components through 
substructure and sequential analysis. Estochen, E.G. Westing- 
house Savannah River Co., Aiken, SC (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO9-89SR18035. (CONF-9310102-8: 4. energy natural 
phenomena hazards mitigation conference, Atlanta, GA (United 


(WSRC-MS-93-414) Seismic qualification of glove- 
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States), 19-22 Oct 1993). Order Number DE93019827. Source: 
OSTI; NTIS; GPO Dep. 

For safety-class gloveboxes not having a primary confinement 
function, structural integrity of the safety system supporting struc- 
ture and not leak tightness is the main concern when evaluating 
seismic loading efforts. The following discussion provides an effi- 
cient organized approach to using a single finite element model to 
assure structural integrity, in response to design basis loads, for 
both the glovebox and its contained safety systems through sub- 
structuring and sequential analysis. Rather than present specific 
numerical results, a discussion of the approach currently being im- 
plemented at the Savannah River Site (SRS) will be given. 


36675 (WSRC-TR-93-195) Investigation of natural latex 
rubber gloves. Vessel, E.M. Westinghouse Savannah River Co., 
Aiken, SC (United States). 19 Mar 1993. 24p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO9- 
89SR18035. Order Number DE94001395. Source: OSTI; NTIS; 
GPO Dep. 

Seventy five percent of natural latex rubber gloves used in labo- 
ratories at the Savannah River Site are not reused. A cost analysis 
performed by the SRS Procurement Department determined that a 
net savings of $1,092,210 could be achieved annually by recycling 
latex rubber gloves. The Materials Technology Section, at the re- 
quest of the Procurement Department, examined some mechanical 
and chemical properties of latex rubber gloves manufactured by 
Ansell Edmont, which had been purchased by the site specifica- 
tions for protective clothing. It also examined mechanical properties 
of re-cycled gloves purchased by specifications and of “off the 
shelf” gloves manufactured by North Brothers Company. Finally, 
water vapor transmission studies, simulating tritium permeation, 
were performed on gloves from both manufacturers. These studies 
were performed to determine whether latex rubber gloves can be 
recycled or whether using only new, unwashed gloves is required 
in areas where tritium exposure is a possibility. The results of 
these studies indicate that the acceptable glove characteristics, 
required in the WSRC Manual 5Q1.11, Protective Clothing Specifi- 
cations, are not adversely affected after washing and drying the 
gloves manufactured by Ansell Edmont for seven cycles. Results 
also indicate that natural latex rubber gloves manufactured by 
North Brothers comply with most of the acceptable glove character- 
istics specified in the WSRC Manual 5Q1.11. Statistical analysis of 
the water vapor permeation data show that there is no correlation 
between permeation rates and the manufacturer. 
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Refer also to citation(s) 35553, 35554, 35569, 35580, 35581, 
35867, 36183, 36216, 36517, 36576, 37060, 37096, 37955, 37968, 
37969, 37970, 37971, 37972, 37973 


36676 (ANL—93/16) Experiment on fluidelastic instability of 
loosely supported tube arrays in crossflow. Chen, S.S.; Zhu, 
S.; Cai, Y. Argonne National Lab., IL (United States). Jun 1993. 
74p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93041255. Source: 
OSTI; NTIS; GPO Dep. 

A tube array supported by baffle plates in crossflow may be sub- 
jected to fluidelastic instability in the tube-support-plate-inactive 
mode. An experimental study is presented to characterize the tube 
motion. Three series of tests were performed to measure tube dis- 
placements as a function of flow velocity for different clearances. 
The motion was examined by root-mean-square values of tube dis- 
placements, power spectral densities, phase planes, Poincare 
maps, and Lyapunov exponents. The experimental data agree rea- 


sonably well with the analytical model, based on the unsteady flow 
theory. 


36677 (ANL/ES/CP-—79233) Performance comparisons of 
enhanced tubes with discrete and wavy disruption shapes. Ar- 
man, B.; Rabas, T.J. Argonne National Lab., IL (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930830-26: Na- 
tional conference and exposition on heat transfer, Atlanta, GA 





(United States), 8-11 Aug 1993). Order Number DE93019557. 
Source: OSTI; NTIS; GPO Dep. 

This paper presents comparisons of the friction factors and heat- 
transfer coefficients obtained with enhanced tubes with transverse 
discrete and almost transverse wavy two-dimensional disruptions. 
Both experimental data and numerical predictions were used for 
the comparisons. For the latter a two-layer turbulence model incor- 
porated in a body-fitted, finite-volume method was used. The 
disruption shape, discrete or wavy, depends on the manufacturing 
process. If an extrusion process is used, discrete disruptions (ribs) 
of various profiles are obtained that are separated from each other 
by a flat or unaltered inside diameter. If a spirally indenting process 
is used, a wavy proflie is obtained with a continuously varying 
inside diameter between two adjacent disruption peaks. These dis- 
ruptions are transverse or almost transverse to the tube axis and 
separated by a distance that exceeds the reattachment length. 
Based on these comparisons, the following conclusions are ob- 
tained: (1) the disruption shape is not an important correlating 
parameter for discrete disruptions, (2) only the friction factor is in- 
fluenced by the shape for wavy disruptions, and (3) there are major 
differences between both the friction-factor and heat-transfer per- 
formance of discrete and wavy disruptions with the same maximum 
disruption height and spacing. However, the most important finding 
is that the groove radius of spirally indented tubes should be in- 
creased because of the substantial reduction of the friction factor 
but only a small decrease in the thermal performance. Additional 
comparisons of predicted results were made to obtain a fundamen- 
tal understanding of the influence of these different shapes. 


36678 (ANL/FC/CP-78624) A parametric study of heat 
transfer within a planar thermosyphon. Clarksean, R.; Phillips, 
G. Argonne National Lab., Idaho Falls, ID (United States). [1993]. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930830-28: National confer- 
ence and exposition on heat transfer, Atlanta, GA (United States), 
8-11 Aug 1993). Order Number DE93019546. Source: OSTI; NTIS; 
GPO Dep. 

The results of a parametric study for a planar thermosyphon are 
presented. The thermosyphon consists of a “U-shaped” geometry, 
with the center portion of the “U” being a solid. The outer legs of 
the “U” are the flow channels. One of the outer surfaces of a chan- 
nel was held at a constant temperature. The remaining outer 
surfaces were considered adiabatic. The configuration described is 
characteristic of passive systems for radioactive waste storage and 
reactor safety systems. Parameters which were varied included the 
channel geometry, the thermal conductivity of the solid, and the Ra 
number. The average Nu number for the constant temperature sur- 
face decreased as the inlet channel width decreased, and as the 
thermal conductivity of the solid increased. A modified Ra number, 
defined as the Ra number divided by the length to gap ratio for the 
outer channel, is used in the paper. At low values of the modified 
Ra number, there is over an order of magnitude decrease in the 
average Vu number for a change in the inlet channel width from 1.0 
to 0.25. But as the value of the modified Ra number increases for 
any inlet channel width, the average Vu number results approached 
those of vertical parallel plates, independent of the inlet channel 
width and the thermal conductivity of the solid. The vertical parallel 
plate data is approached because the boundary layer flow near the 
heated plate is unaffected by the surface of the intervening solid. 


36679 (ANL/MCT/CP-78815) Boiling heat transfer in a 
small horizontal rectangular channel. Tran, T.N. (Argonne Na- 
tional Lab., IL (United States)); Wambsganss, M.W.; Jendrzejczyk, 
J.A.; France, D.M. Argonne National Lab., IL (United States). 
[1993]. 38p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. (CONF-930830-27: Na- 
tional conference and exposition on heat transfer, Atlanta, GA 
(United States), 8-11 Aug 1993). Order Number DE93019527. 
Source: OSTI; NTIS; GPO Dep. 

Compact heat exchangers have traditionally found wide applica- 
tion in the transportation industry, where they are used as 
evaporators and condensers in vapor compression cycles for air 
conditioning and refrigeration. Such heat exchangers possess nu- 
merous attractive features including high thermal effectiveness, 
small size, low weight, design flexibility, and pure counterflow, and 


42 ENGINEERING 
4204 Heat Transfer and Fiuid Flow 


they can accommodate multiple streams. Today, there is a 
widespread interest in expanding the range of application of com- 
pact heat exchangers to include phase-change heat transfer in the 
process industries, among others. An overall objective of this effort 
is to provide the basis for establishing design technology in this 
area. In the present study, small channel flow boiling heat transfer 
was extended to a rectangular channel (4.06 x 1.70 mm) using re- 
frigerant 12 (R-12). As with the circular tube studies, the flow 
channel wall was electrically heated providing a constant heat flux. 
Tests were performed over a quality range of 0.15 to 0.80, and 
large ranges of mass fluxes (50 to 400 kg/m*s) and heat flux (4 to 
34 kW/m*). Heat transfer was measured and results are compared 
with correlation predictions. 


36680 (CEA-CONF—-11453) Thermoconvection in a liquid 
metal. Application metal evaporation by an electron beam. Blu- 
menfeld, L.; Soubbaramayer. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. des Procedes d’Enrichissement. 
1993. 6p. (In French). (CONF-9305288—: Annual colloquium of the 
Societe Francaise des Thermiciens, Pau (France), 25 May 1993). 
Order Number DE94602968. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In the framework of uranium enrichment by laser isotope separa- 
tion, a simple analytic model is developed to calculate evaporation 
yield of a metal heated by an electron beam. Six energy sinks, in- 
cluding thermogravitation and thermocapillarity, and two interfacial 
phenomena are taken into account. The importance of free surface 
deepening under vapor pressure is evidenced. The model gives 
experimental flow rate with an error of 20 per cent. 


36681 (CONF-9305134—4-App.B) Dielectric studies of fluids 
with reentrant resonators: Appendix B. Goodwin, A.R.H.; 
Moldover, M.R. National Inst. of Standards and Technology, 
Gaithersburg, MD (United States). Thermophysics Div. [1993]. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract Al05-88ER13823. From 11. symposium on energy engi- 
neering sciences; Argonne, IL (United States); 3-5 May 1998. 
Order Number DE93019683. Source: OSTI; NTIS; GPO Dep. 

We have used a reentrant radio-frequency (rf) cavity as a res- 
onator operating near 375 MHz to measure changes in the 
dielectric constant of fluids within it. The utility of these measure- 
ments was demonstrated by determining the dipole moment of 
1,1,1,2,5,3-hexafluoropropane, a candidate replacement refrigerant 
(denoted R236ea) and by detecting the phase boundaries in the 
mixture ((I-x)CoHg + xCOz), for the mole fraction x = 0.492. The 
densities of the coexisting phases of the mixture, were determined 
using the Clausius-Mossotti relation which has errors on the order 
of 0.5 % in this application. To test the accuracy of the present 
techniques, the rf resonator was calibrated with helium and then 
used to redetermine the molar polarizability A, of argon. The 
results were in excellent agreement with published values. Our de- 
sign of the recent resonator makes it suitable for use with corrosive 
fluids at temperatures up to 400°C. 


36682 (DOE/ER/13032-2) Development of an electrical 
impedance computed tomographic two-phase flows analyzer: 
Annual technical report for program renewal. Jones, O.C. 
Rensselaer Polytechnic Inst., Troy, NY (United States). Center for 
Multiphase Research. May 1993. 156p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-90ER13032. 
Order Number DE93040687. Source: OSTI; NTIS; GPO Dep. 

This progress report details the theoretical development, numeri- 
cal results, experimental design (mechanical), experimental design 
(electronic), and experimental results for the research program for 
the development of an electrical impedance computed tomographic 
two-phase flow analyzer. 


36683 (EDF—-93-NB-00049) Phase distribution phenomena 
in upward cocurrent bubbly flows. A critical review of the ex- 
perimental and theoretical works. Grossetete, C. Electricite de 
France (EDF), 92 - Clamart (France). Sep 1992. 210p. (In French). 
Order Number DE94603398. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The most important and challenging problems in two-phase bub- 
bly flow today are related to the physical understanding and the 
modeling of multidimensional phenomena such as the distribution 
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of phases in space. We present here a critical review of the avail- 
able experimental and theoretical studies in gas-liquid adiabatic 
and non-reactive upward bubbly flows which have been carried out 
to define and improve the physical models needed to close the 
three-dimensional two-fluid model equations. It appears that: so 
far, the axial development of two-phase upward bubbly flows has 
not been handied thoroughly. Little is known about the way the 
pressure gradient as well as the gas-liquid mixing conditions affect 
the distribution of phases, the problems related to the closing of the 
two-fluid model equations are far from being solved. The physical 
models proposed seem often to be too much complex considering 
how little we know about the mechanisms involved, there are still 
very few multidimensional numerical models whose results have 
been compared with experimental data on bubbly flows. The 
boundary conditions introduced in the codes as well as the sensi- 
tivity of the results to the parameters of the codes are never 
precisely stated. To bridge some of those gaps, we propose to per- 
form an experimental and numerical study of the axial development 
of two-phase air-water upward bubbly flows in vertical pipes. 


36684 (EDF—93-NB-00050) Refined modelling of boiling cri- 
sis: critical review of literature and detailed presentation of 4 
theoretical models. Bricard, P. Electricite de France (EDF), 92 - 
Clamart (France). Dec 1992. 117p. (In French). Order Number 
DES4603399. Source: OSTI; NTIS (US Sales Only); INIS. 

Before undertaking specific studies devoted to the refined model- 
ling of boiling crisis (DNB type), a critical review of the available 
literature has been carried out. Mainly focused on the theoretical 
models developed by different authors, this analysis leads to the 
two following major insights: there is a crucial lack of reliable and 
physical information (visualizations, local measurements) in order 
to undoubtedly identify the basic mechanisms involved in the phe- 
nomenon, the physical formulation of the postulated mechanisms 
as well as their associated closure relationships fail due to the lack 
of validated constitutive laws and of local experimental data. Nev- 
ertheless, the WEISMAN’s and KATTO’s models are worth being 
investigated more thoroughly: influence of the different parameters 
and constitutive laws, implementation of new constitutive laws, 
tests on CHF data bank of well-known quality 


36685 (INIS-mf-13624, pp. No pagination) Flow pattern 
maps in two phase flow: present panorama. Del Valle Munoz, 
V.H. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)). Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 171p. (In Spanish). (CONF-9207219-: 6. Seminar of 
the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 15 
Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological spe- 
cialties. Topic 3: thermal fluids. Order Number DE94601187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this work is presented a general panorama on the condition 
that watch over the related understanding to the pattern maps of 
flux regimes in the two-phase flow. The revision that has been done 
no exhaustive treat of flux patterns observed in vertical and hori- 
zontal ducts. As resulting of this investigation, it has been to make 
evident the necessity of lighting up with precision the use of flux 
pattern maps that they are not framed respect to really two-phase 
flow, but that they correspond really to the simultaneous flux of a 
gas and a liquid un miscible flowing in adiabatic conditions. The 
case more common of late these is the relative to the air-water mix- 
ture. The observed necessity has generated in the Thermo fluids 
Department of National Institute of Nuclear Research the restless- 
ness of realizing experimental studies in this area. This in spite of 
being motive of research over 40 years and also of counting with a 
vast reported bibliography, on one the hand it has not conveyed to 
obtain representations of general character. And on the other hand 
it has origined a great confusion about the applicability of available 
information. In the same way it is described the advances devel- 
oped in the experimental studies in the field of forced convection, 
as to only phase as one in two phases. (Author) 


36686 (INIS-mf-13624, pp. No pagination) Modelling of 
flows with recirculation. Avila Rodriguez, R. (Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico)); Castillo Du- 
ran, R. Instituto de Investigaciones Electricas, Cuernavaca 
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(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 171p. (In Spanish). (CONF-9207219-: 6. Seminar of 
the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 15 
Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological spe- 
cialties. Topic 3: thermal fluids. Order Number DE94601187. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this work is presented the numeric solution of elliptic equa- 
tions of mass balance moment and energy which model the 
laminar and turbulent flows behavior with heat transfer. The turbu- 
lent terms of the equations are determined through the use of 
turbulence model K-E for high Reynolds numbers. The algorithm 
used is the concerning to control volumes with displaced meshes 
(Staggered-Grids) and the convective-diffusive terms are approxi- 
mated through a scheme hybrid type (Central/Donor-Cell). It is 
presented the modeling of the following kinds of flows. (A) Determi- 
nation of vortex zone of a confined turbulent flow passing over a 
plate. (B) Modelation of two opposed currents of turbulent flow that 
is mixed in the interior of a cavity. (C) Modelation of natural con- 
vective movement in the interior of a cavity. (Author). 


36687 (INIS-mf—13710, pp. 36-39) The plane mixing layer 
between parallel streams of different velocities and diffetent 
densities. Fiedier, H.E. (Technische Univ. Berlin (Germany)); Lum- 
mer, M.; Nottmeyer, K. Mar 1990. 168p. (CONF-9002222-: 6 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The problem investigated is often encountered in technical appli- 
cations. For its most basic configuration, the plane turbulent mixing 
layer, we use the notation as sketched in fig. 1. The influence of 
density inhomogeneities is twofold: (a) via buoyancy effects and 
(b) via inertia effects. The investigation described were aimed at 
studying the latter, while the former — by appropriate choice of pa- 
rameters - was essentially suppressed. (authors). 


36688 (INIS-mf—13710, pp. 42) Renormalization group anal- 
ysis of turbulence in rotating coordinate frame. Galperin, B. 
(Princeton Univ., NJ (United States)); Yakhot, V.; Orszag, S. Mar 
1990. 168p. (CONF-9002222-—: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TURBULENT FLOW/renormalization; 
RENORMALIZATION 
36689 (INIS-mf—-13710, pp. 49) Initial conditions influence 
on the characteristics of a separated boundary layer. Ginat, Z. 
(Tel Aviv Univ. (Israel)); Sokolov, M. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS 

Short communication. TURBULENT FLOW/hot wire anemome- 
ters 


36690 (INIS-mf-13710, pp. 62) Vortex reconnection, cas- 
cade and mixing turbulent flow. Hussain, F. (Texas Univ., 
Houston, TX (United States)). Mar 1990. 168p. (CONF-9002222-: 
6. international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (israel), 25 Feb - 2 mar 1990). in The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TURBULENT FLOW/turbulence; MIXING; 
TURBULENCE; VORTEX FLOW 


36691 (INIS-mf—13710, pp. 63) Vascular murmurs: Turbu- 
lent structure and wall pressure fluctuations. Hwang, N. (Texas 
Univ., Houston, TX (United States)). Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (israel), 25 Feb - 2 mar 1990). In The sixth 





international Beer Sheva seminar on MHD flows and turbulence: 


Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 


Short communication. TURBULENT FLOW/wall effects 


36692 (INIS-mf-13710, pp. 79) Mercury natural circulation 
system with internal and external boiling of thermodynamic 
fluid. Lesin, S. (Ben-Gurion Univ. of the Negev, Beersheba 
(Israel)); El-Boher, A.; Branover, H. Mar 1990. 168p. (CONF- 
9002222-—: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. LIQUID METALS/two-phase flow; MER- 
CURY; WATER 


36693 (INIS-mf-13710, pp. 100-101) Dissipation length 
scale dynamics. Naot, D. (Center of technological education, 
Holon (israel)); Yacoub, N.; Maron, M.D. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 
Short communication. TURBULENT FLOW/dissipation factor 


36694 (INIS-mf—13710, pp. 102-103) Towards quasi 
isotropic Turbulence model for magnetohydrodynamic shear 
flow. Naot, D. (Center of technological education, Holon (israel)); 
Tanny, J. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS ‘turbulent 
flow; FLOW MODELS; MAGNETOHYDRODYNAMICS 


36695 (INIS-mf-13710, pp. 104) Application of the renor- 
malization group theory of turbulence. Orszang, S.A. (Princeton 
Univ., NJ (United States)). Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TURBULENT FLOW/flow models; GROUP 
THEORY; RENORMALIZATION 


36696 (INIS-mf-13710, pp. 105) Water-air bubble grid tur- 
bulence. Panidis, T. (Patras Univ. (Greece). Dept. of Theoretical 
Physics); Papailiou, D.D. Mar 1990. 168p. (CONF-9002222-: 6. in- 
ternational Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TWO-PHASE FLOW/turbulent flow; AIR; 
FLOW RATE; WATER 


36697 


netic pumps for alkali metals: Status and perspectives. 
Poinsot, S. (CEA Centre d’Etudes de Cadarache, 13 - Saint-Paul- 
lez-Durance (France)); Rossignol, R.; Werkoff, F.; Marechal, A.; 
Rapin, J. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTROMAGNETIC PUMPS/alkali met- 
als; LIQUID METALS 


36698 (INIS-mf-13710, pp. 116-117) Low Reynolds number 
turbulent boundary layers in a disturbed environment. 
Reshotko, E. (Case Western Reserve Univ., Cleveland, OH (United 
States)). Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 


(INIS-mf-13710, pp. 112-113) Induction electro mag- 
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25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TURBULENT FLOW/boundary layers; 
REYNOLDS NUMBER 


36699 (INIS-mf-13710, pp. 128-129) Turbulent electrically 
induced vortex flow. Shcherbinin, E.V. (AN Latvijskoj SSR, Riga 
(Latvia). Inst. Fiziki). Mar 1990. 168p. (CONF-9002222-: 6. inter- 
national Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. VORTEX FLOW/electric fields; 
FLOW 


FLUID 
36700 (INIS-mf-13710, pp. 131) Renormalization group ap- 
proach to two-dimensional turbulence. Staroselsky, |. (Princeton 
Univ., NJ (United States)); Sukoriansky, S.; Yakhot, V. Mar 1990. 
168p. (CONF-9002222-: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TURBULENCE/renormalization; 
TURBULENCE; RENORMALIZATION; TWO-DIMENSIONAL CAL- 
CULATIONS 


36701 (INIS-mf-13710, pp. 139) Entropy production in tur- 
bulent jets with coherent structures. Thompson, C.A. (PROMON 
Engenharia SA, Rio de Janeiro, RJ (Brazil)); Pontes, J.R.M. Mar 
1990. 168p. (CONF-9002222-: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TURBULENT FLOW/entropy; PLASMA 
JETS; ENTROPY 


36702 (INIS-mf-13710, pp. 140-141) Two-phase flow mea- 
surements in reaction systems. Timnat, Y.M. (Technion-lsrael 
Inst. of Tech., Haifa (Israel). Aba Khoushy Medical School). Mar 
1990. 168p. (CONF-9002222—: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. TWO-PHASE FLOW/laser doppler 
anemometers; SPRAYS 
36703 (INIS-mf-13710, pp. 143) Structure and statistics of 
turbulence at Reynolds numbers around 1000. Vincent, A. 
(CERFACS, Toulouse (France)); Meneguzzi, M. Mar 1990. 168p. 
(CONF-9002222—: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 
REYNOLDS NUMBER 


TURBULENT FLOW/flow models; 


36704 (JAERI-M—93-069) Assessment of models in COBRA- 
TF code for liquid entrainments in film-mist flow. Okubo, 
Tsutomu (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Ezzidi, A.; Murao, Yoshio. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
123p. Order Number DE94701105. Source: OSTI; NTIS; INIS. 
Assessment calculations on the liquid entrainment and deposi- 
tion models in the film-mist flow of the COBRA-TF code have been 
performed, prior to apply the code to the analyses on the film dry- 
out phenomenon. Concerned experiments are basic ones 
conducted with a single tube test section under the adiabatic con- 
ditions. Although the calculated results of the liquid entrainment 
mass flow rates at the exit of the test section are in good agree- 
ments with the experimental data for the high pressures of 3.4 and 
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6.9 MPa, the results showed large discrepancies at the low pres- 
sures of 0.24 ~ 0.45 MPa. At the low pressures, its effect on fluid 
densities, especially the vapor density, is expected to become sig- 
nificant and should be included in the correlation. Therefore, an 
alternative set of Sugawara's entrainment and deposition correla- 
tion, which show good agreements at the low pressure, is also 
investigated by comparing to that of COBRA-TF. Those correla- 
tions include additional factors on the pressure effects, and hence, 
are considered to be promising ones to improve the capability of 
COBRA-TF. Although the practical applications to nuclear reactors 
may be considered to be in the high pressure range, many experi- 
ments utilized for the thermo-hydrodynamic model development are 
conducted in the low pressure range. Therefore, more efforts on 
the improvements of the models to get a good agreement at the 
low pressure are considered to be necessary. (J.P.N.). 


36705 (LA-UR-93-2505) Group-invariant solutions of hy- 
drodynamics and radiation hydrodynamics. Coggeshall, S.V. 
Los Alamos National Lab., NM (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-930978-1: Conference on the engineer- 
ing applications of computational fluid dynamics, London (United 
Kingdom), 7-8 Sep 1993). Order Number DE93018373. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Using the property of invariance under Lie groups of transforma- 
tions, the equations of hydrodynamics are transformed from partial 
differential equations to ordinary differential equations, for which 
special analytic solutions can be found. These particular solutions 
can be used for (1) numerical benchmarks, (2) the basis for 
analytic models, and (3) insight into more general solutions. Addi- 
tionally, group transformations can be used to construct new 
solutions from existing ones. A space-time projective group is used 
to generate complicated solutions from simpler solutions. Discus- 
sion of these procedures is presented along with examples of 
analytic of 1,2 and 3-D hydrodynamics. 


36706 (SAND—93-0305C) Wavefront sensors for optical di- 
agnostics in fluid mechanics: Application to heated flow, 
turbulence and droplet evaporation. Neal, D.R. (Sandia National 
Labs., Albuquerque, NM (United States)); O’Hern, T.J.; Torezynski, 
J.R.; Warren, M.E.; Shul, R.; McKechnie, T.S. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930722-35: Annual meeting of the Society of 
Photo-Optical Instrumentation Engineers (SPIE), San Diego, CA 
(United States), 11-16 Jul 1993). Order Number DE93040060. 
Source: OSTI; NTIS; GPO Dep. 

Optical measurement techniques are extremely useful in fluid 
mechanics because of their non-invasive nature. However, it is of- 
ten difficult to separate measurement effects due to pressure, 
temperature and density in real flows. Using a variation of a 
Shack-Hartmann wavefront sensor, we have made density mea- 
surements that have extremely large dynamic range coupled with 
excellent sensitivity at high temporal and spatial resolution. We 
have examined several classes of flow including volumetrically 
heated gas, turbulence and droplet evaporation. 


36707 (UCRL-ID—114993-App.B) HEMP 3D - a finite differ- 
ence program for calculating elastic-plastic flow. Wilkins, M.L. 
Lawrence Livermore National Lab., CA (United States). 26 
May 1993. 64p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93019585. Source: OSTI; NTIS; GPO Dep. 

The HEMP 3D program can be used to solve problems in solid 
mechanics involving dynamic plasticity and time dependent mate- 
rial behavior and problems in gas dynamics. The equations of 
motion, the conservation equations, and the constitutive relations 
are solved by finite difference methods following the format of the 
HEMP computer simulation program formulated in two space di- 
mensions and time. Presented here is an update of the 1975 report 
on the HEMP 3D numerical technique. The present report includes 
the sliding surface routines programmed by Robert Gulliford. 


36708 (UCRL-JC—112208) Direct simulation of shock- 
induced mixing layer. Greenough, J.A.; Bell, J.B. Lawrence 
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Livermore National Lab., CA (United States). Mar 1993. 12p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Contract IACRO 92-825;IACRO 93-817. (CONF- 
9303126-9: 4. international workshop on the physics of 
compressible turbulent mixing, Cambridge (United Kingdom), 29 
Mar - 1 apr 1993). Order Number DE93040498. Source: OSTI; 
NTIS; GPO Dep. 

The interaction of a shock wave with a dense fluid layer in three 
dimensions is investigated using direct numerical simulations. The 
underlying numerical method is a second-order Godunov scheme. 
This is coupled to an implementation of Adaptive Mesh Refinement 
which is used to manage the hierarchical grid structure. An anoma- 
lous shock refraction is formed as the initiating shock wave 
impinges on a quiescent thin dense gas layer. One of the two re- 
sulting centered waves from the refraction, the contact surface, 
serves as the site for initial deposition of primarily spanwise vorticity 
and represents the primary mixing layer instability. The other wave, 
the transmitted shock wave, through repeated interactions with the 
free-surface, forms a cellular structure within the dense layer. The 
initial interaction introduces three dimensional perturbations onto 
the slip surface. These perturbations are selectively enhanced, due 
to favorable velocity gradients over part of the cellular structures, 
and form large-scale counter-rotating streamwise vertical struc- 
tures. The structures characterize the secondary instability of this 
mixing layer. These vortices are quite unstable and transition to 
small-scales within a distance spanned by two of the cellular struc- 
tures behind the initiating shock. The transition location has been 
verified in physical experiments. The fine-scale structure contains 
evidence of hairpin vortices. The evolution of a conserved scalar is 
used to monitor mixing progress. Increases in the rate of mixing 
are directly tied to intensification events associated with the stream- 
wise vortices. Overall the large-scale streamwise structures provide 
an efficient mechanism for mixing the light and dense fluids. Analy- 
sis of time-series data from the calculation shows evidence of what 
are termed energetic smallscales. This is the characteristic signa- 
ture of the hairpin vortices undergoing intensification. 


36709 (WAPD-TM-1629) Particle image velocimetry. 
Ibrahim, B.B. Bettis Atomic Power Lab., West Mifflin, PA (United 
States). Jun 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC11-89PN38014. Order Number 
DE93040657. Source: OSTI; NTIS; GPO Dep. 

This document describes the development of a new flow visual- 
ization and measurement facility that incorporates a sheet of laser 
light and digital image enhancement and processing techniques. A 
simple bench test that was used to demonstrate the feasibility of 
such techniques is also described. This technique offers the advan- 
tages of real time visualization of flow and the ability to freeze the 
flow pattern at any instant in time. In this sense, the technique 
plays a role similar to that of large scale direct numerical simula- 
tion of flows on supercomputers. Therefore it will provide a better 
basis for code qualification than we have today. In addition, quanti- 
tative information about the flow field (e.g., the velocity vectors), 
both instantaneous and time-averaged, can easily be extracted 
from the still or video image with a high level of accuracy and in 
considerably shorter testing time. This is considered to be a very 
powerful tool for use in future computer model qualification. Be- 
cause of the capabilities of the cameras in magnifying the image, 
this technique is far superior to previous techniques when the test 
geometry is very small. 


36710 


(WSRC-MS-—93-137) Flowtran assessment for pre- 
dicting flow instability. Barbour, K.L.; Paul, P.K. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 10p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 


AC09-89SR18035. (CONF-931160—-1: American Nuclear Society 
(ANS) winter meeting, San Francisco, CA (United States), 14-19 
Nov 1993). Order Number DE93013691. Source: OSTi; NTIS; 
INIS; GPO Dep. 

FLOWTRAN is a thermal-hydraulic assembly code for simulating 
Savannah River Site (SRS) reactor assemblies and predicting flow 
instability. Reactor power and flow transient modelling is critical in 
determining safe operating limits at which a reactor could be shut 
down without damage to the fuel assemblies. FLOWTRAN models 





an individual assembly's thermal-hydraulic behavior and can deter- 
mine the operating power limit to avoid flow instability when the 
flow regime through the assembly is single-phase. Tests were con- 
ducted at Columbia University in 1988-89 with downward flow 
through single tubes to examine fluid flow instability. FLOWTRAN 
cannot predict actual flow instability because it cannot model two- 
phase flow. FLOWTRAN modelled the heated tubes to predict 
Onset of Significant Voiding (OSV) using the Saha-Zuber'’s correla- 
tion modified for SRS reactors; data analyses for the Columbia 
tests showed that the modified correlation OSV is a conservative 
predictor for downward flow instability. 


4205 Materials Testing 


Refer also to citation(s) 36333, 36407, 36419, 36427, 36580, 
36582, 36627, 36628, 36629, 36630, 36631, 36632, 36633, 36634, 
36635, 36636, 36637, 36638, 36639, 36640, 36641, 36642, 36643, 
36644, 36645, 36646, 36647, 36648, 36649, 36650, 36651, 36658, 
36931, 37040, 37043, 37049 


36711 (CEA-N-2710) Image reconstruction in single pho- 
ton emission computed tomography for radioactive waste 
testing. Pouletaut, P. CEA Centre d’Etudes de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. d’Electronique et d’instrumentation 
Nucleaire; Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. 
de Physique Corpusculaire. Feb 1993. 194p. (In French). (PCCF- 
T-—92-12.). Order Number DE94602276. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The aim of this study is to reconstruct by tomography the spatial 
distribution of the activity of an object which emits photons. First, 
an analysis of the imaging qualities of a tomograph in terms of 
physical parameters related to the measurement process is pro- 
posed. Then, an algorithm which evaluates, the self-attenuation of 
the emitted photons and corrects for the collimator aperture angle 
is developed; this computation corresponds to a subdivision of the 
object into voxels and to a parallel geometry of the projections. Two 
algebraic reconstruction methods have been studied; one using a 
regularized least-squares technique, the other using a bayesian ap- 
proach. We show by computer simulations the dependence of the 
reconstruction on the condition number of the self-attenuation 
matrix and on the estimation errors of this matrix. Then, the recon- 
struction is tested on experimental data; the images we reconstruct 
on a square grid of ten by ten voxels from one hundred twenty 
measurements show an accurate location of the sources; their ac- 
tivities are efficiently estimated when the collimator aperture angle 
is well taken into account in the self-attenuation matrix. 


36712 (EDF—93-NB-00048) Correlative study of scratch and 
wear behaviour of several surface treatments for uses in nu- 
clear industries. Guerout, F.; Zbinden, M.; Lina, A.; Clemendot, 
F.; Lelait, L.; Van Duysen, J.C. Electricite de France (EDF), 92 - 
Clamart (France). Jun 1992. 7p. Order Number DE94603437. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We have studied the scratch and wear behaviour of seven differ- 
ent surface treatments on an AISI 304L stainless steel substrate. 
These surface treatments have been elaborated by different pro- 
cesses: physical vapour deposition, ion nitriding, hypersonic 
projection and electrochemical deposition. The conventional 
scratch testing results show that the main surface damage feature 
is brittle cracking at the trailing edge of the indenter, but the crack- 
ing loads are broadly the same for all coatings considered here. 
So, we have carried out constant load scratch testing and analyzed 
the crack density inside of the track. The correlation between the 
crack density and the wear resistance, as measured in the GIBUS 
test, is satisfactory. This result shows the importance of the coating 
brittleness in the sliding-impact wear process. It is also necessary 
to adopt more precise and representative criterion for coating brit- 
tleness quantification. 


36713 (IS-T-1640) Quantitative evaluation of material com- 
position of composites using x-ray energy-dispersive NDE 
technique. Ting, J. Ames Lab., IA (United States). 1 Sep 1993. 
97p. Sponsored by USDOE, Washington, DC (United States); Fed- 
eral Aviation Administration, Washington, DC (United States); 
National Inst. of Standards and Technology, Gaithersburg, MD 
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(United States). DOE Contract W-7405-ENG-82. Order Number 
DE93041157. Source: OSTI; NTIS; GPO Dep. 

This technique worked well for determining the thickness and 
densities for composite components having the higher linear atten- 
uation coefficient; it accurately determined thickness of epoxy-resin 
and Al metal, and the denisty of bone, to < 4% in the graphite- 
epoxy, bone-plexigias, and Al-Al corrosion composites. Accuracy is 
dictated by the magnitude and uncertainty of the linear attenuation 
coefficient. Use of Ge detector and multichannel analyzer are lim- 
ited by inspection time (1 day for point measurement) and access 
limitation. Immediate development of a rapid in-service inspection 
tool is limited by the amplifier and MCA systems. The MCA should 
be replaced with a single-channel analyzer, and an electronic 
device should be built for monitoring the incoming signal for Pile- 
Up-Rejection. 


36714 (LA-SUB—93-289) Investigation of high strains at the 
bottom of the Los Alamos confinement vessel. Lewis, B.B. 
(APTEK, Inc., Colorado Springs, CO (United States)). Los Alamos 
National Lab., NM (United States); APTEK, Inc., Colorado Springs, 
CO (United States). 30 Sep 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE93040559. Source: OSTI; NTIS; GPO Dep. 

In helping Los Alamos to understand the vessel response of ex- 
plosive confinement vessels, APTEK has provided analysis of a 6 
foot diameter vessel subjected to a spherical explosive blast. Cor- 
relations between analysis and test were very good except at the 
bottom of the vessel. A beating response was seen in the tests 
which reinforced the primary response mode at the bottom of the 
vessel, possibly to the extent of causing local yielding at the bot- 
tom. The authors did not predict the beating response and could 
not explain its origin. Since both APTEK and LANL felt that under- 
standing these strains was important, they investigated the nature 
and possible origins of the response. They began a systematic 
study of the effects of various parameters of the problem. In sepa- 
rate analyses, they added boundary conditions, increased the 
mass of the ports by 10%, and included a row of 10% stiffer mate- 
rial to represent the weld. Of these, only the added boundary 
condition had a significant effect, and the boundary condition ap- 
plied (vertical fixity at the bottom of two opposite ports to simulate 
the slings used) caused the strains at the bottom to decrease. 
They also made a less refined quarter-symmetric model with three 
elements through the thickness to perform a modal analysis. They 
found mode shapes similar in character to the deformed shapes 
obtained from the dynamic response. They theorized that the pres- 
sure reflections in the vessel were exciting one of these modes in 
the test but not in the analysis. They changed the timing of the 
pressure reflections to coincide with the suspected secondary re- 
sponse mode. For a 15% change in the timing of the pressure 
pulses, and with no change in the magnitude of the pressure, they 
obtained an increase in vessel strains at the bottom of over 40%. 


36715 (SAND-93-0397C) PVDF gauge characterization of 
hypervelocity-impact-generated debris clouds. Boslough, M.B. 
(Sandia National Labs., Albuquerque, NM (United States)); Chha- 
bildas, L.C.; Reinhart, W.D.; Hall, C.A.; Miller, J.M.; Hickman, R.; 
Mullin, S.A.; Littlefield, D.L. Sandia National Labs., Albuquerque, 
NM (United States). [1993]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930676-38: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE93018831. Source: OSTI; NTIS; GPO 
Dep. 

We have used PVDF gauges to determine time-resolved stresses 
resulting from interaction between hypervelocity-impact-generated 
debris clouds and various target gauge blocks. Debris clouds were 
generated from three different impact configurations: (1) steel 
spheres impacting steel bumper sheets at 4.5 to 6.0 km/s, (2) alu- 
minum inhibited shaped-charge jets impacting aluminum bumper 
sheets at 11.4 kmvs, and (3) titanium disks impacting titanium 
bumper sheets at 7.6 to 10.1 kms. Additional data were collected 
from the various experiments using flash X-ray radiography, pulsed 
laser photography, impact flash measurements, time-resolved strain 
gauge measurements, and velocity interferometry (VISAR). Data 
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from these various techniques are in general agreement with one 
another and with hydrocode predictions, and provide a quantitative 
and comprehensive picture of impact-generated debris clouds. 


36716 (SAND-—93-0773) Experimental and numerical stud- 
ies of high-velocity impact fragmentation. Kipp, M.E.; Grady, 
D.E.; Swegle, J.W. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1993. 130p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93040205. Source: OSTI; NTIS; GPO Dep. 

Developments are reported in both experimental and numerical 
capabilities for characterizing the debris spray produced in penetra- 
tion events. We have performed a series of high-velocity 
experiments specifically designed to examine the fragmentation of 
the projectile during impact. High-strength, well-characterized steel 
spheres (6.35 mm diameter) were launched with a two-stage light- 
gas gun to velocities in the range of 3 to 5 km/s. Normal impact 
with PMMA plates, thicknesses of 0.6 to 11 mm, applied impulsive 
loads of various amplitudes and durations to the steel sphere. Mul- 
tiple flash radiography diagnostics and recovery techniques were 
used to assess size, velocity, trajectory and statistics of the impact- 
induced fragment debris. Damage modes to the primary target 
plate (plastic) and to a secondary target plate (aluminum) were 
also evaluated. Dynamic fragmentation theories, based on energy- 
balance principles, were used to evaluate local material deformation 
and fracture state information from CTH, a _ three-dimensional 
Eulerian solid dynamics shock wave propagation code. The local 
fragment characterization of the material defines a weighted frag- 
ment size distribution, and the sum of these distributions provides 
a composite particle size distribution for the steel sphere. The 
calculated axial and radial velocity changes agree well with experi- 
mental data, and the calculated fragment sizes are in qualitative 
agreement with the radiographic data. A secondary effort involved 
the experimental and computational analyses of normal and 
oblique copper ball impacts on steel target plates. High-resolution 
radiography and witness plate diagnostics provided impact motion 
and statistical fragment size data. CTH simulations were performed 
to test computational models and numerical methods. 


36717 (SAND—93-1518) A Sandia Technology Bulletin: 
Testing technology, July 1993. Sandia National Labs., Albu- 
querque, NM (United States). 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE93040197. Source: OSTI; NTIS; GPO Dep. 

Inside this issue various short articles on current testing technol- 
ogy research at Sandia National Laboratories. New techniques of 
imaging currents in integrated circuits are described. Geomaterials 
testing is improved with true axial loading under high pressure. 
Pyroshock simulation tests electronics for space and defense. Insu- 
lated cameras get pictures of extremely hot burning fuels. Solar 
cell testing is improved via spectral response and laser scanning. 
And missile launching accomplishments are presented. 


36718 (UCRL-JC—113253) Numerical modeling of nonintru- 
sive inspection systems. Hall, J.; Morgan, J.; Sale, K. Lawrence 
Livermore National Lab., CA (United States). Dec 1992. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9310164—2: International sym- 
posium on substance identification technoiogies, Innsbruck 
(Austria), 4-8 Oct 1993). Order Number DE93040536. Source: 
OSTI; NTIS; GPO Dep 

A wide variety of nonintrusive inspection systems have been 
proposed in the past several years for the detection of hidden con- 
traband in airline luggage and shipping containers. The majority of 
these proposed techniques depend on the interaction of radiation 
with matter to produce a signature specific to the contraband of 
interest, whether drugs or explosives. in the authors’ role as diag- 
nostic specialists in the Underground Test Program over the past 
forty years, L-Division of the Lawrence Livermore National Labora- 
tory has developed a technique expertise in the combined 
numerical and experimental modeling of these types of system. 
Based on their experience, they are convinced that detailed numer- 
ical modeling provides a much more accurate estimate of the 
actual performance of complex experiments than simple analytical 
modeling. Furthermore, the construction of detailed numerical 
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prototypes allows experimenters to explore the entire region of pa- 
rameter space available to them before committing their ideas to 
hardware. This sort of systematic analysis has often led to 
improved experimental designs and reductions in fielding costs. L- 
Division has developed an extensive suite of computer codes to 
model proposed experiments and possible background interactions. 
These codes allow one to simulate complex radiation sources, 
model 3-dimensional system geometries with “real world” complex- 
ity, specify detailed elemental distributions, and predict the 
response of almost any type of detector. In this work several 
examples are presented illustrating the use of these codes in mod- 
eling experimental systems at LLNL and their potential usefulness 
in evaluating nonintrusive inspection systems is discussed. 


4210 Combustion Systems 
Refer also to citation(s) 34836 
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Refer also to citation(s) 34963, 36530, 37095, 37096, 37097 


36719 (NEI-NO-367) Modeling wave - current interactions. 
Magnusson, A.K. Bergen Univ. (Norway). Apr 1993. 67p. Order 
Number DE94709756. Source: OSTI; NTIS. 

Effects of currents on waves have been studied with the third 
generation WAVEWATCH model in a test grid, using two different 
types of current fields and with varying wind speeds over one of 
the current fields. Deep water is assumed. Results from the two 
current fields appear to differ qualitatively. In the first case, (Grid 1) 
waves propagate obliquely (45°) into a “coastal” current, either a 
counter- or a with-current, while they are subject to the dynamical 
effects of wind generation and dissipation. In the second case, 
waves which are fully developed enter a region with strong 
counter-current on one side, and a strong with-current on the other 
side. The mean direction of the waves is initially parallel to the cur- 
rent direction. Grid 2 is used to test the impacts of currents at 
different wind speeds (7.5, 10, 15, 20 and 25 mys). The current 
gradient felt by waves entering both grids, is approximately the 
same in magnitude, but results on the waves are quite different 
qualitatively at same wind speeds. The wave heights do increase 
similarly due to the counter-current (or decrease in with-current). 
But, for the growing sea case in Grid 1, wave lengths become 
longer, while they become shorter in the experiments in Grid 2, at 
all wind speeds (when comparing results in the counter-currents). 
Still, the stepness increases in Grid 1, though much less than in 
Grid 2, as we would like to believe it should. A feature also seen in 
the growing sea case, is that refraction is as expected by kinemati- 
cal relations in the current gradient zone only. After the passage of 
this gradient zone, it seems that the dynamical processes of gener- 
ation and dissipation are so large compared to current refraction 
effects that the wave direction, immediately outside the gradient 
zone, turns towards the direction of the wind relative to the coordi- 
nate system moving with the current. 35 refs., 14 figs., 3 tabs. 
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Refer also to citation(s) 36127, 36265, 36443, 36451, 36465, 
36512, 36591, 36941, 37032, 37038, 37042, 37065, 37071, 37743, 
37896, 37897, 37900, 38004, 38005 


36720 (KCP-—613-5258) Process characterization and con- 
trol of hand-soldered printed wiring assemblies. Cheray, D.L.; 
Mandl, R.G. Allied-Signal Aerospace Co., Kansas City, MO (United 
States). Kansas City Div. Sep 1993. 42p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00613. 
Order Number DE93041290. Source: OSTI; NTIS; GPO Dep. 

A designed experiment was conducted to characterize the hand 
soldering process parameters for manufacturing printed wiring as- 
semblies (PWAs). Component tinning was identified as the most 
important parameter in hand soldering. After tinning, the soldering 
iron tip temperature of 700°F and the choice of operators influence 
solder joint quality more than any other parameters. Cleaning and 
flux/flux core have little impact on the quality of the solder joint. 





The need for component cleaning prior to assembly must be evalu- 
ated for each component. 


36721 (LA-SUB—93-188) LANL compact laser pumping sim- 
ulation: Final task report. Feldman, B.S. (Rockwell Power 
Services Co., Albuquerque, NM (United States)); White, J. Los 
Alamos National Lab., NM (United States); Rockwell Power Ser- 
vices Co., Albuquerque, NM (United States). 28 Sep 1987. 14p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (RI/RPS—87-232). Order Number 
DE93040584. Source: OSTI; NTIS; GPO Dep. 

Rockwell has been tasked with the objective of both qualitatively 
and quantitatively defining the performance of LANL Compact 
Laser coupling systems. The performance criteria of the system will 
be based upon the magnitude and uniformity of the energy distribu- 
tion in the laser pumping rod. Once this is understood, it will then 
be possible to improve the device performance via changes in the 
system's component parameters. For this study, the authors have 
chosen to use the Los Alamos Radiometry Code (LARC), which 
was previously developed by Rockwell. LARC, as an analysis tool, 
is well suited for this problem because the code contains the 
needed photometric calculation capability and easily handles the 
three-dimensionality of the problem. Also, LARC’s internal graphics 
can provide very informative visual displays of the optical system. 


36722 (LA-SUB-93-281) Short-wavelength chemical lasers 
driven by intense light source: Final report, 15 August 1985— 
15 August 1987. Berman, M.R. (McDonnell Douglas Research 
Labs., St. Louis, MO (United States)); Bragg, S.L. Los Alamos Na- 
tional Lab., NM (United States); McDonnell Douglas Research 
Labs., St. Louis, MO (United States). [1987]. 9p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93040563. Source: 
OSTI; NTIS; GPO Dep. 

The goal of this research effort has been to assess the possibility 
of producing a short-wavelength chemical laser system pumped by 
an intense light source. The lasing systems that we have concen- 
trated on are XeCl, which emits at 308 mn, and Xe2Ci, with a peak 
emission at 480 nm. The latter is favored in systems with high Xe 
concentrations. Both systems have been demonstrated to be effi- 
cient lasers when discharge or electron-beam pumping is utilized. 
We have considered pumping by an intense, blackbody (Planckian) 
light source. Thus, we have studied the excimer fluorescence yield 
over a wide range of excitation energies accessible with a 40,000 K 
blackbody (6.4 to > 12.8 eV) source. Several photochemical reac- 
tion channels have been identified in Xe/Clp mixtures that produce 
the desired excimers. The scaling of the fluorescence yield with re- 
actant pressure has been studied for each reaction mechanism. 
The reaction channels scale differently with reactant pressure, 
causing the scaling behavior of the total fluorescence output to be 
interrelated and complex. Quenching processes in the excimer sys- 
tems have been studied and a rate constant for quenching of 
Xe2Cl by CCl4, an alternative chlorine source, has been measured. 
The efficiency of coupling radiant energy into the excimer system 
via absorption by Clo or collision-induced absorption by Xe-Cl2 col- 
lision pairs in the vacuum-UV (VUV) region of the spectrum remain 
two major unknown factors in assessing the system performance. 


36723 (LA-UR-93-2545) Multiport solid-state imager char- 
acterization at variable pixel rates. Yates, GJ. (Los Alamos 
National Lab., NM (United States)); Albright, K.A.; Turko, B.T. Los 
Alamos National Lab., NM (United States). [1993]. 19p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930722-18: Annual meeting of the Society 
of Photo-Optical Instrumentation Engineers (SPIE), San Diego, CA 
(United States), 11-16 Jul 1993). Order Number DE93018366. 
Source: OSTI; NTIS; GPO Dep. 

The imaging performance of an 8-port Full Frame Transfer 
Charge Coupled Device (FFT CCD) as a function of several pa- 
rameters including pixel clock rate is presented. The device, model 
CCD- 13, manufactured by English Electric Valve (EEV) is a 512 x 
512 pixel array designed with four individual programmable bidirec- 
tional serial registers and eight output amplifiers permitting 
simultaneous readout of eight segments (128 horizontal x 256 ver- 
tical pixels) of the array. The imager was evaluated in Los Alamos 
National Laboratory's High-Speed Solid-State Imager Test Station 
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at true pixel rates as high as 50 MHz for effective imager pixel 
rates approaching 400 MHz from  multiporting. Key re- 
sponse characteristics measured include absolute responsivity, 
Charge-Transfer-Efficiency (CTE), dynamic range, resolution, 
signal-to-noise ratio, and electronic and optical crosstalk among the 
eight video channels. Preliminary test results and data obtained 
from the CCD-13 will be presented and the versatility/capabilities of 
the test station will be reviewed. 


36724 (LA-UR-93-2924) Measurement and correction of 
magnetic fields in pulsed slotted-tube microwigglers. Fortgang, 
C.M.; Warren, R.W. Los Alamos National Lab., NM (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930855—2: 15. 
international free electron laser conference, The Hague (Nether- 
lands), 23-27 Aug 1993). Order Number DE93040100. Source: 
OSTI; NTIS; GPO Dep. 

Pulsed electromagnetic microwigglers are capable of creating 
stronger fields with shorter periods than conventional wigglers. 
Wiggler field parameters of 1 Tesla and 5-mm period are achieved 
by passing ~25 kA down a slotted 3 mm outer diameter copper 
tube. The taut -wire technique is used to measure the wiggler mag- 
netic field in a small aperture (~1.7 mm) with the required spatial 
(0.1 mm) and temporal (~5 ys) resolution. The absence of mid- 
plane symmetry, in contrast to permanent magnet wigglers, causes 
unique problems in our microwigglers. We have measured strong 
dipole (bending) and quadrupole (defocusing) field errors with both 
de and time-dependent parts. The effects on the magnetic field of 
current redistribution caused by heating in the copper tube has 
been measured. We have identified causes for the various field er- 
rors and their sensitivities to fabrication tolerances. Improvements 
we have made towards meeting the required tolerances and our 
field-correction technique will be discussed. 


36725 (LA-UR-93-2957) Self assembly: An approach to 
terascale integration. Singer, S. Los Alamos National Lab., NM 
(United States). [1993]. 15p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9308138-2: 11. international invitational symposium on the 
unification of analytical, computational, and experimental solution 
methodologies, Danvers, MA (United States), 18-20 Aug 1993). Or- 
der Number DE93040104. Source: OSTI; NTIS; GPO Dep. 

Surely one of the most remarkable accomplishments of modern 
times has been the miniaturization of electronic components, start- 
ing with discrete transistors and leading to Very Large Scale 
Integrated (VLSI) Circuits which will soon contain almost 100 
million components in a few square centimeters. It led to an infor- 
mation processing industry that fuels almost every aspect of 
industrial societies and that has brought manifold benefits to their 
citizens. Although continuation of the miniaturization process is 
likely to produce even greater benefits, many experts are con- 
cerned that extrapolation of traditional silicon VLSI techniques will 
meet with increasingly severe difficulties. Some of these are 
fundamental in nature, e. g., granularity and fluctuations in semi- 
conductors and interconnects and proximity effects such as 
tunneling. The first major difficulty to be encountered will be a ris- 
ing cost of products due to increased complexity and difficulty of 
manufacturing and assembly. Such difficulties are likely to be seen 
in about 10 years when minimum component sizes are expected to 
decrease below 0.15—0.2 um. If alternatives to present VLS! tech- 
niques are to be available when needed, work on them must start 
now. At Los Alamos, we are exploring the feasibility of ultrasmall 
wires and switches that self-assemble themselves into computing 
elements and circuits. Their operation is based on the quantum 
properties of nanometer scale molecular clusters. This paper will 
describe our efforts in the development of these components and 
will summarize our work in four areas: (1) the development of con- 
ducting molecular wires, (2) conducting nanoparticle wires and 
switches based on the Coulomb Blockade principle, (3) the devel- 
opment of advanced architectures that benefit from the use of such 
components and that significantly advance the art of high perfor- 
mance computing, and (4) the development of novel methods for 
attaining sub-Angstrom 3-D non-destructive imaging. 


36726 (LA-UR-93-2961) Laser amplifier developments at 
Mercury. Rose, E.A.; Brucker, J.P.; Honig, E.M.; McCown, A.W.; 
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Romero, V.O.; York, G.W. Los Alamos National Lab., NM (United 
States). 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930616-36: 9. 
IEEE pulsed power conference, Albuquerque, NM (United States), 
21-23 Jun 1993). Order Number DE93040103. Source: OSTI; 
NTIS; GPO Dep. 

Electron-beam pumped laser amplifiers have been modified to 
address the mission of krypton-fluoride excimer laser technology 
development. Methods are described for improving the perfor- 
mance and reliability of two pre-existing amplifiers at minimal cost 
and time. Preliminary performance data are presented to support 
the credibility of the approach. 


36727 (LA-UR-93-3039) Demonstration of ultraviolet lasing 
with a low energy electron beam. O’Shea, P.G. (and others); 
Bender, S.C.; Byrd, D.A. Los Alamos National Lab., NM (United 
States). 10 Aug 1993. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
930855—-4: 15. international free electron laser conference, The 
Hague (Netherlands), 23-27 Aug 1993). Order Number 
DE93040192. Source: OSTI; NTIS; GPO Dep. 

We report on the design details of the first ultraviolet (UV) free- 
electron laser (FEL) oscillator driven by low-energy electrons from 
a radio-frequency linear accelerator. In our experiment we used a 
high-current, high brightness electon beam in combination with a 
wiggler of novel design to produce an FEL that lased at wave- 
lengths from 369-380 nm using 45.9-45.2 MeV electrons. In 
addition we performed a proof-of principle experiment that demon- 
strated the first ever photolithography on a_photoresist-coated 
silicon wafer using an FEL light source. 


36728 (LA-UR-93-3175) Initial performance of Los Alamos 
Advanced Free Electron Laser. Nguyen, D.C. (and others); 
Austin, R.H.; Chan, K.C.D. Los Alamos National Lab., NM (United 
States). [1993]. 18p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (CONF-930855-3: 
15. international free electron laser conference, The Hague 
(Netherlands), 23-27 Aug 1993). Order Number DE93040158. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Los Alamos compact Advanced FEL has lased at 4.7 and 
5.2 um with a 1-cm period wiggler and a high-brightness electron 
beam at 16.8 and 15.8 MeV, respectively. The measured electron 
beam normalized emittance is 1.7 «-mm-mrad at a peak current of 
100 A, corresponding to a beam brightness greater than 2 x 107 
A/m?rad?. Initial results indicate that the AFEL small signal gain is 
~8% at 0.3 nC (30 A peak). The maximum output energy is 7 mJ 
over a 2-ys macropulse. The AFEL performance can be signifi- 
cantly enhanced by improvements in the rf and drive laser stability. 


36729 (NREL/TP-451-5737) Microscopic origins of 
metastable effects in a-Si:H and deep defect characterization 
in a-Si,Ge:H alloys: Annual subcontract report, 1 February 
1992-31 January 1993. Cohen, J.D. (Oregon Univ., Eugene, OR 
(United States)). National Renewable Energy Lab., Golden, CO 
(United States); Oregon Univ., Eugene, OR (United States). Aug 
1993. 23p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-83CH10093. Order Number 
DE93018205. Source: OSTI; NTIS; GPO Dep. 

This report describes work to evaluate low-mobility-gap a- 
Si,Ge:H alloy films. Results are based on junction capacitance 
techniques of admittance spectroscopy, transient photocapacitance 
(and photocurrent), and drive-level capacitance profiling. Eight a- 
Si,Ge:H alloy samples grown by photo-CVD encompassed the 
range of optical gaps from 1.3 to 1.6 eV, and corresponding Ge 
fractions from about 20 to 60 at%. We employed junction capaci- 
tance techniques to determine deep defect energies and densities, 
Urbach band-tail energies, and yr products for holes. Electron mi- 
croprobe analysis provided accurate Ge fractions for our samples, 
thus enabling us to establish clear trends in measured electronic 
properties vs Ge fraction. We concluded that these photo-CVD 
samples exhibited equal or superior properties in terms of band-tail 
widths, and stable defect densities compared to any reported re- 
sults on a-Si,Ge:H samples grown by glow discharge. By assigning 
defect energy levels from analysis of transient subband-gap photo- 
capacitance and photocurrent spectra, we found clear evidence for 
two distinct defect subbands, one at roughly midgap and the other 
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in the upper half of the gap. The trapping lifetime related ur prod- 
ucts for holes decreased in direct proportion to the density of 
mid-gap defects in these samples. This appears to be the case re- 
gardless of whether we are dealing with stable defects or defects 
created by light-soaking. 


36730 (PPPL-CFP—2913) Applications of soft x-ray lasers. 
Skinner, C.H. Princeton Univ., NJ (United States). Plasma Physics 
Lab. [1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH03073. (CONF-930722-27: 
Annual meeting of the Society of Photo-Optical Instrumentation En- 
gineers (SPIE), San Diego, CA (United States), 11-16 Jul 1993). 
Order Number DE93019468. Source: OSTI; NTIS; INIS; GPO Dep. 

The high brightness and short pulse duration of soft x-ray lasers 
provide unique advantages for novel applications. Imaging of bio- 
logical specimens using x-ray lasers has been demonstrated by 
several groups. Other applications to fields such as chemistry, ma- 
terial science, plasma diagnostics, and lithography are beginning to 
emerge. We review the current status of soft x-ray lasers from the 
perspective of applications, and present an overview of the appli- 
cations currently being developed. 


36731 (SAND-92-1986) Improvement of the stability of the 
process for synthesizing chemically prepared varistor powder. 
Lockwood, S.J.; Thomas, E.V. Sandia National Labs., Albuquerque, 
NM (United States). Aug 1993. 34p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC04-76DP00789. 
Order Number DE94000345. Source: OSTI; NTIS; GPO Dep. 

Varistor material is currently supplied by a single commercial 
source. The chem-prep varistor process was developed as a 
backup/replacement. With the transfer of the process to the pro- 
duction facility, studies were made to verify that the process is 
stable in manufacturing. Process variables are the precursors ox- 
alic acid, NaOH, and ZnCliz. Process stability was determined by 
comparing assay uncertainty region with precipitant/ZnClz composi- 
tional region meeting electrical and physical property specifications. 
Assay variability was assessed by conducting a round robin; stan- 
dard deviations of repeated assays of the same sample was 0.1 
wt% by the same labs; 0.1-0.4 wt% among laboratories. A mixture 
experiment was then conducted to assess the effects of the precip- 
itants/ZnClp on breakdown field, nonlinearity coefficient, and bulk 
density. Results indicate that the chem-prep process can be stable; 
however the nominal target composition was on the edge of the 
composition region, and it was moved to the center of the large re- 
gion with acceptable electrical and physical properties. Tests of 
unpotted component rods made from the new composition met all 
specifications. 8 refs, 10 figs, 10 tabs. 


36732 (SAND—92-2759C) Spectrally and temporally re- 
solved laser emission from vertical cavity surface emitting 
lasers. Sinclair, M.; Gourley, P.L.; Brennan, T.M.; Hammons, B.E. 
Sandia National Labs., Albuquerque, NM (United States). [1992]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930586—7: Quantum electron- 
ics and laser science conference, Baltimore, MD (United States), 
2-7 May 1993). Order Number DE93019410. Source: OSTI; NTIS; 
GPO Dep. 

We have measured the laser emission spectra of several vertical 
cavity surface emitting lasers following pulsed laser excitation, with 
a time resolution of < 1 ps. Correlations between the observed 
pulse widths and cavity lifetimes were observed. 


36733 (SAND-—93-0114C) Ultrafast gas switching experi- 
ments. Frost, C.A.; Martin, T.H.; Patterson, P.E.; Rinehart, L.F.; 
Rohwein, G.J.; Roose, L.D.; Aurand, J.F.; Buttram, M.T. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930616-28: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93019071. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe recent experiments which studied the physics of ul- 
trafast gas breakdown under the extreme overvoltages which occur 
when a high pressure gas switch is pulse charged to hundreds of 
kV in 1 ns or less. The highly overvolted peaking gaps produce 
powerful electromagnetic pulses with risetimes < 100 ps which can 
be used for ultrawideband radar systems, particle accelerators, 





laser drivers, bioelectromagnetic studies, electromagnetic effects 
testing, and for basic studies of gas breakdown physics. We have 
produced and accurately measured pulses with 50 to 100 ps rise- 
times to peak levels of 75 to 160 kV at pulse repetition frequencies 
(PRF) to 1 kHz. A unique gas switch was developed to hold off 
hundreds of kV with parasitic inductance less than 1 nH. An ad- 
vanced diagnostic system using Fourier compensation was 
developed to measure single-shot risetimes below 35 ps. The com- 
plete apparatus is described and waveforms are presented. The 
measured data are compared with a theoretical model which pre- 
dicts key features including dependence on gas species and 
technology to practical systems antennas and bounded wave de- 
veloped a thyristor/pulse transformer based system using a highly 
overvolted cable switch. This pulser driving a Sandia-designed 
TEM cell, provides an ultra wideband impulse with < 200 ps rise- 
time to the test object at a PRF > Khz at > 100 kV/m E field. 


36734 (SAND-93-0153C) Results from long conduction 
time plasma opening switch experiments at Sandia National 
Laboratories. Savage, M.E. (Sandia National Labs., Albuquerque, 
NM (United States)); Simpson, W.W.; Usher, M.A. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930616-32: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93019063. Source: OSTI; NTIS; GPO Dep. 

Sandia National Laboratories is conducting research on Plasma 
Opening Switches (POS) with input current fluxing times of 200— 
250 nanoseconds. The opening switches that have been studied at 
Sandia employ auxiliary magnetic fields to control the switch 
plasma. Results will be presented from the latest series of experi- 
ments on the MITE pulser. Mite will presently deliver 650 kA in 250 
ns to a short at the opening switch position. the MITE experiment 
is unique because it uses a 15 ns long (one-way) transmission line 
for the storage inductor. This is important for efficiency when the 
POS is used to transfer energy into an inductive load. The dis- 
tributed storage inductor also allows pulse-shaping into resistive 
loads. We will discuss the plasma injection methods used and the 
effects of the magnetic fields. We will show results from operation 
of the switch into electron beam loads at voltages from 2 to 3 
megavolts. The load voltage risetime 15 to 30 nanoseconds. Im- 
portant to vacuum opening switch work is the electron flow 
downstream of the POS. We will show anode and cathode current 
measurements downstream of the switch and discuss how switch 
operation affects electron flow. 


36735 


(SAND—93-0241C) A breakdown model for the bipo- 
lar transistor to be used with circuit simulators. Keshavarz, 


A.A. (Alliance Technologies, Inc., Albuquerque, NM (United 
States)); Raney, C.W.; Campbell, D.C. Sandia National Labs., Al- 
buquerque, NM (United States). 1993. 22p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930854-2: 36. Midwest symposium on circuits and sys- 
tems, Detroit, MI (United States), 16-18 Aug 1993). Order Number 
DE93019422. Source: OSTI; NTIS; GPO Dep. 

A breakdown model for the output characteristics of the bipolar 
transistor (bjt) has been developed. The behavioral modeling capa- 
bility of PSPICE, a popular SPICE program (with Emphasis on 
Integrated circuits) was used to implement the macromodel. The 
model predicts bjt output characteristics under breakdown condi- 
tions. Experimental data was obtained to verify the macromodel. 
Good agreement exits between the measured and the simulated 
results. 


36736 (SAND-93-0385C) Case history: Failure analysis of 
a 16K ROM with a polysilicon gate defect. Mikawa, R.E.; Camp- 
bell, A.N. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 16p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-931191-2: 1993 
international symposium on testing and failure analysis, Los Ange- 
les, CA (United States), 15-19 Nov 1993). Order Number 
DE93019420. Source: OSTI; NTIS; GPO Dep. 

This case history presents the analysis of a very unusual CMOS 
2K x 8 read only memory (ROM) failure. The IC failure was 
discovered after a 1,000 hour, 150°C static life test. Elevated qui- 
escent power supply current was present that caused the IC to fail 
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parametric testing, but the IC was fully functional at the specified 
operating power supply voltage of 10 V. Functional failures were 
“forced” by operating the IC at below nominal voltage. Electron 
beam probing and dynamic voltage contrast imaging performed 
while the IC was in the functional failing mode indicated the 
presence of an electrical open circuit in the polysilicon gate inter- 
connect of a p-channel transistor. The IC was deprocessed down 
to the polysilicon and the defective gate was examined with a 
scanning electron microscope. An abrupt change in microstructure 
was observed at the location corresponding to the site of electrical 
discontinuity. Circuit simulations, performed using a series gate re- 
sistance to model the defective gate, showed that the gate signal 
to the p-channel transistor changed phase and high current was 
present if the gate resistance exceeded 1 x 10° ohms. The 
change in microstructure and increased gate resistance are 
consistent with a localized reduction of dopant (phosphorus) con- 
centration. During the life test, it is speculated that phosphorus 
segregated to the grain boundaries resulting in a net reduction of 
dopant atoms and a corresponding decrease in the conductivity of 
the polysilicon gate. This IC failure is apparently due to dopant 
segregation and carrier trapping at the grain boundaries in the 
polysilicon during the high temperature life test. 


36737 (SAND-93-0455) Optical diagnostic instrument for 
monitoring etch uniformity during plasma etching of polysili- 
con in a chlorine-helium plasma. Hareland, W.A.; Buss, R.J. 
Sandia National Labs., Albuquerque, NM (United States). Jun 
1993. 15p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. Order Number 
DE93019582. Source: OSTI; NTIS; GPO Dep. 

Nonuniform etching is a serious problem in plasma processing of 
semiconductor materials and has important consequences in the 
quality and yield of microelectronic components. In many plasmas, 
etching occurs at a faster rate near the periphery of the wafer, re- 
sulting in nonuniform removal of specific materials over the wafer 
surface. This research was to investigate in situ optical diagnostic 
techniques for monitoring etch uniformity during plasma processing 
of microelectronic components. We measured 2-D images of 
atomic chlorine at 726 nm in a chlorine-helium plasma during 
plasma etching of polysilicon in a parallel-plate plasma etching re- 
actor. The 3-D distribution of atomic chlorine was determined by 
Abel inversion of the plasma image. The experimental results 
showed that the chlorine atomic emission intensity is at a maxi- 
mum near the outer radius of the plasma and decreases toward 
the center. Likewise, the actual etch rate, as determined by pro- 
filometry on the processed wafer, was approximately 20% greater 
near the edge of the wafer than at its center. There was a direct 
correlation between the atomic chlorine emission intensity and the 
etch rate of polysilicon over the wafer surface. Based on these 
analyses, 3-D imaging would be a useful diagnostic technique for 
in situ monitoring of etch uniformity on wafers. 


36738 (SAND-—93-0456C) Localization of pellicle-induced 
open contacts using Charge-induced Voltage Alteration. Cole, 
E.l. Jr.; Soden, J.M. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
931191-1: 1993 international symposium on testing and failure 
analysis, Los Angeles, CA (United States), 15-19 Nov 1993). Order 
Number DE93019407. Source: OSTI; NTIS; GPO Dep. 

The recently developed Charge-Induced Voltage Alteration 
(CIVA) technique for localizing open metal conductors was used 
successfully to identify transistors with electrically open metal-1 
contacts to silicon. The transistors were in the I/O port circuitry of a 
failing microcontroller and were completely covered by a metal-2 
power bus. The root cause of the open contacts was a subtle 
scratch in the pellicle over the contact reticle. The scratch pre- 
vented full exposure of the photoresist, resulting in incomplete 
removal of the interlevel oxide in several contact windows. In addi- 
tion to this powerful new application of CIVA, a number of failure 
analysis techniques utilizing both the electrical and physical proper- 
ties of the failing microcontrollers were employed to identify and 
confirm the open contacts. These techniques are reviewed and 
recommendations are given for improved pellicle/reticle inspection. 
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36739 (SAND-93-1604C) Solder technology in the manu- 
facturing of electronic products. Vianco, P.T. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 72p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP007889. (CONF-930616-23: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93018842. Source: OSTI; NTIS; GPO Dep. 

The electronics industry has relied heavily upon the use of sol 
dering for both package construction and circuit assembly. The 
solder attachment of devices onto printed circuit boards and ce 
ramic microcircuits has supported the high volume manufacturing 
processes responsible for low cost, high quality consumer products 
and military hardware. Defects incurred during the manufacturing 
process are minimized by the proper selection of solder alloys 
substrate materials and process parameters. Prototyping efforts are 
then used to evaluate the manufacturability of the chosen material 
systems. Once manufacturing feasibility has been established, ser- 
vice reliability of the final product is evaluated through accelerated 
testing procedures 


36740 (SAND-93-1629C) Optically controlled current fila 
mentation in GaAs photoconductive semiconductor switches. 
Zutavern, F.J.; Baca, A.; Helgeson, W.D.; Hjalmarson, H.P. 
Loubriel, G.M.; McLaughlin, D.L.; O’Malley, M.W. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930616—29: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93019427. Source: OSTI; NTIS; GPO Dep. 

The use of focused laser beams and fiber optics to control the 
location and density of current filaments in GaAs photoconductive 
semiconductor switches (PCSS) is described in this paper. An 
intensified CCD camera is used to monitor the infrared photolumi- 
nescence of the filaments during fast initiation of high gain 
switching for several sizes of lateral GaAs PCSS (e. g. 0.5x5, 1x5, 
2.5x5, 2x30, and 15x20 mm?). The switches are triggered with 
either a focused, mode-locked, Nd:YAG laser (532 and 1064 nm) 
or fiber-optically coupled semiconductor laser diodes (~900 nm). 
The dependencies of the size, location, and density of the current 
filaments on the optical trigger, switch voltage, and switch current 
will be discussed. The impact of optically controlled current fila- 
ments on device design and lifetime is emphasized. Electro-optical 
switching amplification is demonstrated using the high gain switch- 
ing mode of GaAs (lock-on). A single semiconductor laser diode is 
used to trigger a small GaAs PCSS. This PCSS is used to drive a 
15-element laser diode array. Both electrical and optical pulse com- 
pression, sharpening, and amplification are achieved. Estimates for 
electrical and optical power gains are 8000 and 750 respectively. 


36741 (SAND-—93-1630C) Photoconductive Semiconductor 
Switches for pulsed power applications. Loubriel, G.M.; Zutav- 
ern, F.J.; Denison, GJ.; Helgeson, W.D.; McLaughiin, D.L.; 
O'Malley, M.W.; Buttram, M.T. Sandia National Labs., 
Albuquerque, NM (United States). [1993]. 22p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Contract F29601-91-C0046. (CONF- 
930616-31: 9. IEEE pulsed power conference, Albuquerque, NM 
(United States), 21-23 Jun 1993). Order Number DE93019411. 
Source: OSTI; NTIS; GPO Dep. 

Photoconductive Semiconductor Switches (PCSS) are being 
used in, or tested for, many different pulsed power applications as 
diverse as ultrawideband (UWB) transmitters and high current 
pulsers. Some aspects of the switches that are relevant to most of 
the applications are: switch lifetime (longevity), switch opening time 
(related to the lifetime of carriers in the semiconductor), switching 
jitter, and the required laser energy. This paper will emphasize the 
results that we have obtained with Si switches for UWB applica- 
tions. These include: measurement of switch longevity (a total of 80 
Coulombs or 40 C/cm for a 2 cm wide switch and 18.4 Coulombs 
or 73 Coulombs/cm for a 0.25 cm wide switch), switching at high 
repetition rates (up to 540 Hz), measurement of carrier lifetime de- 
cay rates (a fast one of a few ys, and a slow one of about 330 ps), 
and measurements on the effect of neutron irradiation on carrier 
lifetimes. The total charge switched seems to be the highest ever 
reported for a PCSS. We have used these Si switches in a variety 
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of circuits to produce: a monocycle with a period of about 10 ns 
corresponding to a center frequency of about 84 MHz, and ringing 
(many pulse) waveforms with periods of about 1 ns and 7.5 ns cor- 
responding to center frequencies of 770 MHz and 133 MHz. We 
will also discuss recent studies on the switching properties of GaP. 


36742 (SAND—-93-1639C) Photopumped x-ray laser re- 
search on Saturn. Nash, T.J.; Spielman, R.B: Vargas, M.; 
Ruggles, L. Sandia National Labs.. Albuquerque, NM (United 
States). [1993]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO04-76DP00789. (CONF-930722— 
25: Annual meeting of the Society of Photo-Optical instrumentation 
Engineers (SPIE), San Diego, CA (United States), 11-16 Jul 1993) 
Order Number DE93019430. Source: OSTI: NTIS; INIS; GPO Dep 
Using Saturn as a driver, we are pursuing both photoresonantly 
pumped and photoionization/recombination lasers. Our lasing tar- 
gets are gas cells with thin windows that are pumped by a z pinch 
2 cm away radiating 10 TW. In both schemes the lasant and gas fill 
is neon. We will present evidence for inversion in the sodium/neon 
photoresonant scheme but we have yet to detect the lasing transi- 
tion itself. To increase our chances of measuring this line we have 
introduced potassium into a sodium z-pinch and have eliminated 
oxygen from the gas cell windows. We have measured the spatial 
dependence of ionization balance across the gas cell, and this 
measurement is consistent with propagation of a shock front across 
the gas cell target. We have measured the Li-like neon 5f-3d tran- 
sition to increase more rapidly with fill pressure than all other 
measured lines. Based on this result we have performed experi- 
ments emphasizing the photoionization/recombination laser scheme 
that use a flat-field grazing incidence spectrometer to provide good 
spatial resolution of the 4f-3d, 4d-3p, and 5f-3d lines of Li-like 
neon. We have attempted a gain length measurement by imaging 
parallel to a baffle that varies the length of the target illuminated. 


36743 (SAND-93-1748C) Advanced failure analysis labora- 
tory equipment networking. Henderson, C.L.; Barton, DLL. 
Sandia National Labs., Albuquerque, NM (United States). 1993. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9308146—1: 1993 integrated 
diagram systems users conference, San Jose, CA (United States), 
24-26 Aug 1993). Order Number DE93019070. Source: OSTI; 
NTIS; GPO Dep. 

Today’s integrated circuits are so complex that it is often neces- 
sary to have access to the layouts and schematics when 
performing voltage contrast, cross sectioning, light emission, me- 
chanical probing, optical beam induced current, and even simple 
SEM and Optical Examination. To deal with these issues, Sandia 
National Laboratories is developing an advanced failure analysis 
laboratory networking scheme to provide computer control, layout 
navigation, schematic navigation, and report generation on each of 
the major pieces of failure analysis equipment. This concept is 
known as an Integrated Diagnostic Environment or IDE. An inte- 
grated diagnostic environment is an environment where failure 
analysis equipment is computer-controlled and linked by a high 
speed network. The network allows CAD databases to be shared 
between instruments, improving the failure analyst's productivity on 
each analysis task. At Sandia, we are implementing this concept 
using SUN Sparcstation computers running Schiumberger’s IDE 
software. To date, we have incorporated our electron beam prober 
and light emission system into the environment. We will soon add 
our scanning optical microscope and focused ion beam system and 
eventually add our optical microscope and microprobe station into 
the network. There are a number of issues to consider when 
implementing an Integrated Diagnostic Environment; these are dis- 
cussed in detail in this paper. 


36744 (SAND-93-1847C) Spatial patterns in semiconductor 
lasers. Khitrova, G. (Arizona Univ., Tucson, AZ (United States). 
Optical Sciences Center); Brown de Colstoun, F.; Lowry, C.W.; 
Wright, E.M.; Gibbs, H.M.; Brennan, T.M.; Hammons, B.E. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-931197-—1: Institute of Electri- 
cal and Electronics Engineers/Lasers and Electro-Optics Society 
(IEEE/LEOS) annual meeting, San Jose, CA (United States), 15-19 





Nov 1993). Order Number DE93040056. Source: 
GPO Dep. 

Spatial solitons occur when an intense pulse propagates in a 
self- focusing semiconductor gain medium. Injecting light into a 
vertical-cavity surface-emitting laser causes dramatic modifications 
of the phase and transverse output intensity profiles, including the 
appearance of phase defects. 


OSTI; NTIS; 


36745 (SAND—93-1881C) Magnetic force microscopy/ 
current contrast imaging: A new technique for internal current 
probing of ICs. Campbell, A.N.; Cole, E.l. Jr.; Dodd, B.A.; Ander- 
son, R.E. Sandia National Labs., Albuquerque, NM (United States). 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9309130-1: 4. 
European conference on electron and optical beam testing of elec- 
tronic devices, Zurich (Switzerland), 1-3 Sep 1993). Order Number 
DE93040754. Source: OSTI; NTIS; GPO Dep. 

This invited paper describes recently reported work on the appli- 
cation of magnetic force microscopy (MFM) to image currents in IC 
conductors [1]. A computer model for MFM imaging of IC currents 
and experimental! results demonstrating the ability to determine cur- 
rent direction and magnitude with a resolution of ~ 1 mA de and ~ 
1 yA ac are presented. The physics of MFM signal generation and 
applications to current imaging and measurement are described. 


36746 (UCRL-JC—-109470) Microchannel heatsinks for high 
average power laser diode arrays. Beach, R.; Benett, B.; Freitas, 
B.; Ciarlo, D.; Sperry, V.; Comaskey, B.; Emanuel, M.; Solarz, R.; 
Mundinger, D. Lawrence Livermore National Lab., CA (United 
States). Jan 1992. 39p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-920124— 
30: Society of Photo-Optical Instrumentation Engineers (SPIE) 
international symposium on laser spectroscopy, Los Angeles, CA 
(United States), 19-24 Jan 1992). Order Number DE93019382. 
Source: OSTI; NTIS; GPO Dep. 

Detailed performance results and fabrication techniques for an 
efficient and low thermal impedance laser diode array heatsink are 
presented. High duty factor or even CW operation of fully filled 
laser diode arrays is enabled at high average power. Low thermal 
impedance is achieved using a liquid coolant and laminar flow 
through microchannels. The microchannels are fabricated in silicon 
using a photolithographic pattern definition procedure followed by 
anisotropic chemical etching. A modular rack-and-stack architec- 
ture is adopted for the heatsink design allowing arbitrarily large 
two-dimensional arrays to be fabricated and easily maintained. The 
excellent thermal control of the microchannel cooled heatsinks is 
ideally suited to pump array requirements for high average power 
crystalline lasers because of the stringent temperature demands 
that result from coupling the diode light to several nanometers wide 
absorption features characteristic of leasing ions in crystals. 


36747 (UCRL-JC—112492) Generation of intense ultrashort 
x-ray pulses. Eder, D.C. (Lawrence Livermore National Lab., CA 
(United States)); London, R.A.; Rosen, M.D.; Strobel, G.L. 
Lawrence Livermore National Lab., CA (United States). Aug 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930722-29: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers (SPIE), San 
Diego, CA (United States), 11-16 Jul 1993). Order Number 
DE93019607. Source: OSTI; NTIS; GPO Dep. 

Modeling of x-ray emission from targets heated by an ultrashort- 
pulse high-intensity optical laser is discussed. One application, 
using the emitted x rays, is pumping inner-shell photo-ionized x-ray 
lasers. Short wavelength lasing (A < 15 A) requires fast rise-time 
1-3 key x rays to ionize inner K-shell electrons. It has been shown 
that structured targets, consisting of grooves on a solid material or 
a composite of clusters, have high absorption. We model grooved 
targets as an ensemble of exploding foils finding that the rise time 
of x rays is rapid enough for pumping inner-shell x-ray lasers. We 
show that simple atomic models can overestimate the energy in 
x-ray emission bands. High-Z materials are found to have the high- 
est conversion efficiency but mid-Z materials can be used to 
provide a band of emission at a particular energy. We show that 
the pondermotive inhibition of expansion has only a small effect on 
the x-ray emission. The emission of a Au plasma is found to be 
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appropriate for pumping inner-shell lasing at 14.6 A in Ne. The re- 
quired optical laser intensity is of order 10'? W/cm? using a 100 
fsec FWHM duration pulse. To produce a laser with a gain-length 
product of order 10 requires 5-15 J of optical energy. 


36748 (UCRL-JC—112493) Applications and source devel- 
opment for high-repetition rate x-ray lasers. Eder, D.C. (and 
others); Amendt, P.; Bolton, P.R. Lawrence Livermore National 
Lab., CA (United States). 30 Jul 1993. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930722-30: Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers (SPIE), San Diego, CA (United States), 
11-16 Jul 1993). Order Number DE93019547. Source: OSTI:; 
NTIS; GPO Dep. 

Many applications in material science, chemistry, and atomic 
physics require an x-ray source that has a repetition rate of 1 Hz to 
a few kHz. In these fields, a very wide range of photon energies is 
of interest. One application is time-resolved surface photoelectron 
spectroscopy and microscopy where low energy (< 1,J) pulses 
are required to avoid space charge effects but high-repetition rates 
(= kHz) provide the high average power which is needed to obtain 
the desired resolution. In pump-probe experiments, it is desirable 
to have the repetition rate of the x-ray source be comparable to the 
repetition rate of the corresponding IR, optical, or UV laser. We 
show that the very high-repetition rate of synchrotrons (1-—1000 
MHz) results in an inefficient use of x rays for these types of ex- 
periments and that a kHz repetition rate x-ray laser would be an 
excellent source for many experiments. For some applications, a 
slower repetition rate of order 1 Hz is adequate provide the energy 
per pulse is larger (~1 mJ). For example, in photoelectron spec- 
troscopy of free clusters, an x-ray laser can provide the required 
large number of nearly monoenergetic photons during the short 
time the clusters can be probed in each formation cycle. In the 
context of source development, we discuss conventional collisional 
x-ray laser schemes with mJ output pulses that can operate at Hz 
repetition rates using a high average power driving laser. The near 
term prospects for high-repetition rate x-ray lasing for photon ener- 
gies below 100 eV are very good with higher energy capabilities 
expected in the future. In addition, prospects of table-top size x-ray 
lasers with kHz repetition rates are presented. 


36749 (UCRL-JC—113183) High-power copper vapor lasers 
and their application to precision drilling and cutting. Warner, 
B.E.; Weber, P.D. Lawrence Livermore National Lab., CA (United 
States). 27 Jul 1993. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-931 197-2: 
Institute of Electrical and Electronics Engineers/Lasers and Electro- 
Optics Society (IEEE/LEOS) annual meeting, San Jose, CA 
(United States), 15-19 Nov 1993). Order Number DE93019951. 
Source: OSTI; NTIS; GPO Dep. 

High-power copper vapor lasers (CVLs) have been under devel- 
opment at Lawrence Livermore National Laboratory (LLNL) for 
more than 15 years in support of the DOE's Program in Laser Iso- 
tope Separation. The technology is now quite mature, having met 
many of its goals in system architecture, power, reliability, and 
maintainability. Over the past several years we have begun an ef- 
fort to utilize this technology in other industrial applications, such 
as metals processing, and have found a number of unique pro- 
cesses. In this paper we describe briefly the general characteristics 
of the CVL, our recent progress in developing the laser as an in- 
dustrial tool, and our progress in using the laser in precision drilling 
and cutting. 


36750 (UCRL-JC—114087) Substrate recovery of Mo-Si mul- 
tilayer coated optics. Stearns, D.G.; Baker, S.L. Lawrence 
Livermore National Lab., CA (United States). Jun 1993. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9305159-7: Optical Society of America 
(OSA) topical meeting on soft x-ray projection lithography, Mon- 
terey, CA (United States), 10-12 May 1993). Order Number 
DE93019610. Source: OSTI; NTIS; GPO Dep. 

Imaging optics in a soft x-ray projection lithography (SXPL) sys- 
tem must meet stringent requirements to achieve high throughput 
and diffraction limited performance. Errors in the surface figure 
must be kept to less than ~1 nm and the rms surface roughness 
must be less than 0.1 nm. The ML coatings must provide high 
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reflectivity (> 60%) at wavelengths in the vicinity of 13 nm. The re- 
flectivity bandpasses of the optics must be aligned within 0.05 nm. 
Each coating must be uniform across the surface of the optic to 
within 0.5%. These specifications challenge the limits of the current 
capabilities in optics fabrication and ML deposition. Consequently a 
set of qualified SXPL imaging optics is expected to be expensive, 
costing in the range of 100-250 k$. If the lifetime of the imaging 
optics is short, the replacement cost could significantly impact the 
economic competitiveness of the technology. The most likely failure 
modes for the imaging optics are mechanisms that degrade the ML 
coatings, but which leave the substrates intact. A potentially low 
cost solution for salvaging the imaging optics could be to strip the 
damaged ML coating to recover the substrate and then deposit a 
new coating. In this paper the authors report on the use of reactive 
ion etching (RIE) to remove Mo-Si ML coatings from precision opti- 
cal substrates. The goal of this work was to characterize the 
etching process both in the ML film and at the substrate, and to 


determine the effects of the etching on the surface figure and finish 
of the substrate. 


36751 (UCRL-JC—114416) Characterization and possible 
repair of defects in Soft X-ray Projection Lithography masks. 
Hawryluk, A.M. Lawrence Livermore National Lab., CA (United 
States). Jul 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9305159— 
4: Optical Society of America (OSA) topical meeting on soft x-ray 
projection lithography, Monterey, CA (United States), 10-12 May 
1993). Order Number DE93019147. Source: OSTI; NTIS; GPO 
Dep. 

Soft X-ray Projection Lithography (SXPL) is one promising tech- 
nique for the mass production of integrated circuits with minimum 
features sizes below 100 nm. Mask fabrication, inspection and re- 
pair processes are critically important to all forms of lithography, 
including SXPL which requires a reflection mask (a substrate 
coated with a x-ray multilayer coating and patterned with thin 
metallization layer). Processes for the repair of defects in the met- 
allization patterns have been developed, but at present, there exist 
no processes for the repair of defects in the multilayer coatings de- 
posited in LLNL’s magnetron sputter deposition facility, which 
produces state of the art x-ray multilayer mirrors. We also propose 


one possible process for the repair of defects in these multilayer 
coatings. 
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36752 (BNL-48724) National Synchrotron Light Source 
user's manual: Guide to the VUV and x-ray beamlines: Fifth 
edition. Gmuer, N.F. (ed.). Brookhaven National Lab., Upton, NY 
(United States). Apr 1993. 105p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. Order 
Number DE93019564. Source: OSTI; NTIS; INIS; GPO Dep. 

The success of the National Synchrotron Light Source is based, 
in large part, on the size of the user community and the diversity of 
the scientific and technical disciplines represented by these users. 
As evidence of this success, the VUV Ring has just celebrated its 
10th anniversary and the X-ray Ring will do the same in 1995. In 
order to enhance this success, the NSLS User's Manual: Guide to 
the VUV and X-Ray Beamlines - Fifth Edition, is being published. 
This Manual presents to the scientific community-at-large the cur- 
rent and projected architecture, capabilities and research programs 
of the various VUV and X-ray beamlines. Also detailed is the re- 
search and computer equipment a General User can expect to find 
and use at each beamline when working at the NSLS. The Manual 
is updated periodically in order to keep pace with the constant 
changes on these beamlines. 


36753 (INIS-mf—13604, pp. 10-14) New uses for the Tandem 
Van de Graaff Accelerator. Balcazar Garcia, M. (Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico)). Instituto Na- 
cional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1989. 95p. (In Spanish). (CONF-890541 1-: 
1. national meeting on accelerators., Salazar (Mexico), 25-26 May 
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1989). In Proceedings of the 1. national meeting on accelerators. 
Order Number DE94602067. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The Tandem Van de Graaff is a very high resolution magnetic 
separator whose application offers a rich and virgin field for 
research in other areas. This work presents some of the radioiso- 
topes of interest; their mechanisms of formation and _ this 
relationship with studies in solar activity variations in earth mag- 
netic fields, carbon cycle dynamics, archaeological dating, dating of 
aquifer deposits, solar influences on variations in earth climates 
and the mechanics of tectonic plates. Discussed are the advan- 
tages of the Tandem utilization as an isotope separator compared 
with conventional techniques. (Author). 


36754 (INIS-mf-13604, pp. 42-47) Analysis of surface with 
low energy ions. Oliver, A. (Universidad Nacional Autonoma de 
Mexico, Mexico City (Mexico). Inst. de Fisica); Miranda, J. Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1989. 95p. (In Spanish). (CONF-8905411-: 
1. national meeting on accelerators., Salazar (Mexico), 25-26 May 
1989). In Proceedings of the 1. national meeting on accelerators. 
Order Number DE94602067. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Nuclear techniques applied to element analysis presents different 
characteristics depending on projectile energy. It can seen ob- 
served than an energy (E ~ 1 MeV) exists which separate two 
regions for which sensitivity, information analysis and resolution in 
detection are different. For this work, we describe for the energy 
region E < 1 MeV, the advantage of the three most used tech- 
niques which are PIXE, RBS y RNR. (Author). 


36755 (INIS-mf—-13606) Programme and summaries of the 
2. national meeting on accelerators. Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City (Mexico); Sindicato Unico de 
Trabajadores de la Industria Nuclear (SUTIN), Mexico City (Mex- 
ico). 1991. 29p. (In Spanish). (CONF-9105428-: 2. national 
meeting on accelerators, Salazar (Mexico), 22-24 May 1991). Order 
Number DE94602209. Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes the programme and the 10 abstracts of 
the 2. Mexican national meeting on accelerators. A separate index- 
ing is provided for each abstract. 


36756 (INIS-mf-13606, pp. 12) Charge exchanger using 
carbon sheets. Fernandez, M. (instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico)); Ramirez, J. Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1991. 29p. (In Spanish). (CONF-9105428—: 
2. national meeting on accelerators, Salazar (Mexico), 22-24 May 
1991). In Programme and summaries of the 2. national meeting on 
accelerators. Order Number DE94602209. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Tandem type accelerator work on the principle of accelerate a 
negative ion toward a positive terminal: on reaching the negative 
ion to the terminal it is stripped from electrons: the resulting ion 
with positive charge is again accelerated toward ground potential. 
The traditional way to stripping the ions from electrons was to 
cross them through an oxygen ‘curtain’, nevertheless this way is 
not suitable for heavy or polarized ions, provided the gas increases 
much the energetic and angular dispersion of heavy ions beam 
and depolarizes to polarized ions. At present, the majority of tan- 
dem accelerators uses carbon sheets to carry out the stripping. It 
was construct a system of carbon sheets in order to replace the 
gas stripper originally supplied with Van de Graaff Tandem Acceler- 
ator, model EN property of National Institute of Nuclear Research. 
Some of the necessary characteristics for this kind of systems are: 
It have to be a container which can be evacuated at 10-® Torr 
pressures. It most stand external pressures of 15 atm. His weight 
should be as low as possible. It should be capable to change the 
position of sheets with a precision better than 0.5 mm. The system 
command is at ground potential while the system in the terminal 
could be until 6 Mv. (Author). 


36757 (INIS-mf—13606, pp. 15) Techniques for the implanta- 
tion of ions in microelectronics. A review. Calloja, W. (INAOE 





Tonantzintla, Puebla (Mexico). Departamento de Microelectronica); 
Aceves, M.; Linares, M.; Fuentes, S.; Fuentes, |.; Landa, M.; 
Zuniga, C.; Remolina, J.; Peykov, P. Instituto Nacional de Investi- 
gaciones Nucleares, Mexico City (Mexico); Sindicato Unico de 
Trabajadores de la Industria Nuclear (SUTIN), Mexico City (Mex- 
ico). 1991. 29p. (In Spanish). (CONF-9105428-: 2. national 
meeting on accelerators, Salazar (Mexico), 22-24 May 1991). In 
Programme and summaries of the 2. national meeting on accelera- 
tors. Order Number DE94602209. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The technique of ion implantation in the field of microelectronics 
is indispensable as tool for introducing dopant atoms in a semicon- 
ductor material surface. It is possible with sophisticated equipment 
for selecting and accelerating particle to control precisely the elec- 
tronic behavior of devices and integrated circuits. At National 
Institute of Astrophysics, Optics and Electronics a process has 
been developed for fabrication Metal Oxide Silicon integrated cir- 
cuits which utilized a medium powered ion implanter. In this work a 
review is given of the functions of a basic implanter which is 
required in making electronic devices and the technique we devel- 
oped in the department of microelectronics at National Institute of 
Astrophysics, Optics and Electronics. (Author). 


36758 (INIS-mf-13606, pp. 18) Accidents with linear accel- 
erators used in radiotherapy. Tovar Munoz, V.M. (instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)). 
Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico); Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico). 1991. 29p. (In Spanish). (CONF- 
9105428-: 2. national meeting on accelerators, Salazar (Mexico), 
22-24 May 1991). In Programme and summaries of the 2. national 
meeting on accelerators. Order Number DE94602209. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Linear accelerators used in medicine, in radiotherapy area, uses 
the radiation beam either as x rays or electrons or both for the 
treatment of malignant tumors. The reported accidents with linear 
accelerators are due to failures in the beam control, incorrect dose 
monitoring, bad flattening of the beam and incorrect selection of 
energy or direction of the beam. Due to this failures patients had 
suffer damages and even dead (Author). 


36759 (INIS-mf-13606, pp. 19) Dosimetry in linear accelera- 
tors of medical application. Moreno Torres, J. (Instituto Nacional 
de Cancerologia, Mexico City (Mexico)); Compos Garcia, G. Insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Sindicato Unico de Trabajadores de la Industria Nuclear (SUTIN), 
Mexico City (Mexico). 1991. 29p. (In Spanish). (CONF-9105428-: 
2. national meeting on accelerators, Salazar (Mexico), 22-24 May 
1991). In Programme and summaries of the 2. national meeting on 
accelerators. Order Number DE94602209. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In daily practice of radiotherapy it is necessary to supply patients 
high radiation doses: on the exactness of suministration of such 
doses depends the success or the failure of treatment. For this 
reason it is necessary to improve in every moment the certainty of 
measure the dose supplied by means of a high energy radiation 
beam. This work shows the methods used at present to measure 
the doses by means of gas ionization in an electron linear acceler- 
ator of high energy of medical application. The method starts with 
Bragg Gray theory, using it to obtain the dose by means of correc- 
tions of radiation beam when it crosses the measurement cavities. 
In the National Oncology Institute (Instituto Nacional de Cancerolo- 
gia) the method used at present for dose measurement is the IAEA 
protocol issued in 1987 which is follow in this work because one of 
its more important contributions is direct relationship of a sec- 


ondary laboratory of calibration with Medical Physics departments. 
(Author). 


36760 (INIS-mf-13606, pp. 20) Calculations of radiation 
doses in blood during radiotherapy treatment. Perez-Pastenes, 
M.A. (Universidad Nacional Autonoma de Mexico, Mexico City 
(Mexico). Inst. de Fisica); Brandan, M.E.; Moreno Torres, J.; Al- 
varez, J.L. Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Sindicato Unico de Trabajadores de la Industria Nu- 
clear (SUTIN), Mexico City (Mexico). 1991. 29p. (in Spanish). 
(CONF-9105428-: 2. national meeting on accelerators, Salazar 
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(Mexico), 22-24 May 1991). In Programme and summaries of the 
2. national meeting on accelerators. Order Number DE94602209. 
Source: OSTI; NTIS (US Sales Only); INIS. 

During radiotherapy treatment with X rays or gamma rays blood 
receives -due to circulation - a different dose to that one received 
by tumor. Even more, an individual blood cell can circulate by a ra- 
diation field more or less times that the average cell, and then it is 
not sufficient to specify an average dose in blood, but it is neces- 
sary to determine a dose distribution. In this work the dose 
distribution in lymphocites of cervix-uterine cancer patients sub- 
mited to radiotherapy with X rays of 6 to 15 Mv in the Instituto 
Nacional de Cancerologia (Oncology National Institute). The calcu- 
lations are based in the formalism presented in Ref. 1 taking 
acount the break up or fractioning and the number of fields in each 
treatment manner. Our interest in the problem appears in the de- 
sire to ‘calibrate’ as biological dosemeter an evaluation technique 
of genetic damage using samples of peripheric blood of radiother- 
apy patients. (Author). 


36761 (INIS-mf-13606, pp. 21) Importance of daily verifica- 
tion of radiation beams in a linear accelerator for clinical use 
as part of a program for quality control. Gonzalez, V.V. (Hospi- 
tal Universitario Dr. Jose E. Gonzalez, Universidad Autonomade 
Nuevo Leon (Mexico)); Elizondo, R.M.A. Instituto Nacional de In- 
vestigaciones Nucleares, Mexico City (Mexico); Sindicato Unico de 
Trabajadores de la Industria Nuclear (SUTIN), Mexico City (Mex- 
ico). 1991. 29p. (In Spanish). (CONF-9105428-: 2. national 
meeting on accelerators, Salazar (Mexico), 22-24 May 1991). In 
Programme and summaries of the 2. national meeting on accelera- 
tors. Order Number DE94602209. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Prescriptions in radiotherapy has her basis in the commitment 
between the possibility of tumoral control and the probability of in- 
duced complications variation of 5% in deposited dose will produce 
a change of 10% either in tumoral control or in produced complica- 
tions by treatment. For this reason the ‘International Commission 
on Radiation Units and Measurements’ (ICRU) has recommended 
a global precision of + 5% in what absorbed doses concern. The 
electronic fluctuation inherent to running of every linear accelerator, 
made extremely important, provided the required deposition of 
doses, the verification in a daily basis, the constancy of absorbed 
doses per monitored unit in the central axis, with respect to the last 
complete calibration and the symmetry and flattening of radiation 
beam, at least a time a weak, the above to fulfill satisfactorily with 
the international schemes of quality control in accelerators of clini- 
cal use. In this work how this practice is carry out in our institution 
is shown. (Author). 


36762 (INIS-mf-13606, pp. 22) Effects of ionization 
produced by partially blocked electron beams from a linear ac- 
celerator and by air space between the tumor patient and the 
applicator. Elizondo, R.M.A. (Hospital Universitario Dr. Jose E. 
Gonzalez, Universidad Autonomade Nuevo Leon (Mexico)); Gonza- 
lez, V.V. Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Sindicato Unico de Trabajadores de la Industria Nu- 
clear (SUTIN), Mexico City (Mexico). 1991. 29p. (in Spanish). 
(CONF-9105428—: 2. national meeting on accelerators, Salazar 
(Mexico), 22-24 May 1991). In Programme and summaries of the 
2. national meeting on accelerators. Order Number DE94602209. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Generally upon completing calibration of a linear accelerator, the 
factors for all the x-ray and electron energies are obtained in wa- 
ter. For certain types of tumors it is required that they be treated 
with electron beams but it is commonly found that the surface to 
be treated on the patient's body may not be plane that is not in the 
same way as the said radiation beam was calibrated. Besides, the 
factors found during calibration of the equipment are for plane sur- 
faces as well as for square areas which rarely coincide with 
anatomical areas to be treated. In this paper preliminary results are 
presented on how to block the primary radiation beam utilizing 
Lipowitz alloys (cerrobend) to conform to the therapeutic area. The 
factor found was directly affected by calibration as was also the 
fact that an air space may exist between the applicator and the tu- 
mor patient. (Author). 
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36763 (INIS-mf-13606, pp. 23) Situation of radiotherapy 
with linear accelerators in Mexico. Diaz Perches, R. (Hospital 
General, Mexico, D.F. (Mexico)). Instituto Nacional de Investiga- 
ciones Nucleares, Mexico City (Mexico); Sindicato Unico de 
Trabajadores de la Industria Nuclear (SUTIN), Mexico City (Mex- 
ico). 1991. 29p. (in Spanish). (CONF-9105428-: 2. national 
meeting on accelerators, Salazar (Mexico), 22-24 May 1991). In 
Programme and summaries of the 2. national meeting on accelera- 
tors. Order Number DE94602209. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is desirable the existence of supervoltage equipments with en- 
ergy of photons between 10 to 15 Mv and with electron beams of 
15 MeV. It is due to: A greater dose in deep is obtained which 
simplifies the technique to reach a higher dose. Radiation beam is 
clearness which permits to protect suitably the neighboring struc- 
tures. Differential absorption between bone and soft tissue is 
diminished avoiding necrosis and thus permitting that calculated 
dose corresponds to administered dose. Integral dose is dimin- 
ished, thus improving the tolerance to treatment and allowing 
treatment application with the proper dose in suitable time in order 
to obtain a better response. Lasting time of each treatment is 
shorter, which permits to reduce patient inmovilization during the 
same, that is particularly useful in cases of pain. To have an elec- 
tron beam permits to concentrate dose in the surface, protecting 
Suitabily the neighboring structures. Owing to, since 1964 we are 
fighting to improve the technology and implant those equipements 
in our country. To succeed in, it is necessary to augment the num- 
ber of persons interested in such activity and for that matter, the 
creation of academic and monetary stimulus are required. In Spite 
of, several equipements are already installed in our country which 
means necessarily a benefit to cancer patients requiring radiother- 
apy. (Author) 


36764 (INIS-mf-13606, pp. 24) Use of linear accelerators in 
Stereotaxical radiosurgery. Suarez Campos, JJ. (Hospital 
Central Militar (Mexico)). Instituto Nacional de Investigaciones Nu- 
cleares, Mexico City (Mexico); Sindicato Unico de Trabajadores de 


la Industria Nuclear (SUTIN), Mexico City (Mexico). 1991. 29p. (In 
Spanish). (CONF-9105428—: 2. national meeting on accelerators, 
Salazar (Mexico), 22-24 May 1991). In Programme and summaries 


of the 2. national meeting on accelerators. Order Number 
DE94602209. Source: OSTI; NTIS (US Sales Only); INIS 

The term stereotaxical radiosurgery was coined in 1951 by Lek- 
sell and defined as the controlled destruction, thus an unopened 
cranium of a small intracerebral area. Up to the present x-rays, 
gamma ray and neavy particle sources have been used. Heifetz, 
Colembo and Betti in 1984 were the first in reporting adaptation of 
a commercially used linear accelerator to stereotaxical radiation 
surgery. The material, method, results, advantages are described 
along with other previously mentioned alternatives and the devel- 
opment of a system of radio surgery through stereotaxy using a 
conventional linear accelerator in our country. (Author) 


36765 (LA-12595-PR) Accelerator Technology Division 
progress report, FY 1992. Schriber, S.O.; Hardekopf, R.A.; Heigh 
way, E.A. Los Alamos National Lab., NM (United States). Jul 1993. 
133p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract W-7405-ENG-36. Order Number DE93019206. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This report briefly discusses the following topics: The Ground 
Test Accelerator Program; Defense Free-Electron Lasers; AXY Pro- 
grams; A Next Generation High-Power Neutron-Scattering Facility; 
JAERI OMEGA Project and Intense Neutron Sources for Materials 
Testing; Advanced Free-Electron Laser Initiative; Superconducting 
Supercollider; The High-Power Microwave (HPM) Program; Neutral 
Particle Beam (NPB) Power Systems Highlights; Industrial Partner- 
ing; Accelerator Physics and Special Projects; Magnetic Optics and 
Beam Diagnostics; Accelerator Design and Engineering; Radio- 
Frequency Technology; Accelerator Theory and Free-Electron 
Laser Technology; Accelerator Controls and Automation; Very 
High-Power Microwave Sources and Effects; and GTA Installation, 
Commissioning, and Operations 


36766 (LA-SUB-93-287) Inverse Compton conversion: Fi- 


nal report. Weitz, R.L. (Science Applications International Corp., 
Albuquerque, NM (United States)). Los Alamos National Lab., NM 
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(United States); Science Applications International Corp., Albu- 
querque, NM (United States). 19 Nov 1990. 56p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93040567. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Inverse Compton conversion has been proposed as an alterna- 
tive to the bremsstrahlung conversion process as a method of 
transforming the kinetic energy of an electron beam into a directed 
beam of photons. An electron beam with incident electron kinetic 
energy E, enters a volume of dimension L containing a photon 
gas, which is characterized by a blackbody temperature E,,, and a 
density p.. The electrons will inverse-Compton scatter with individ- 
ual photons in the photon gas. In this process, energy is 
transferred to the photons, which are then emitted in the forward 
direction. The resultant photon beam could be used to deliver a 
radiation dose to a distant target. This report discusses the theoret- 
ical formulation of the problem, presents sample results, and 
describes the computer code developed to analyze this concept. 
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Refer also to citation(s) 35386, 36753, 36754, 36756, 36757, 
36758, 36759, 36760, 36761, 36762, 36763, 36764, 37276, 37468, 
37619, 37883, 37887, 37902, 37906 


36767 (ANL/APO/CP-80362) APS: Lighting up the future. 
Potent, V.J. Argonne National Lab., IL (United States). [1993]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-9309139—7: 20. American So- 
ciety for Quality Control (ASQC) national energy and environmental 
annual conference, Indian Wells, CA (United States), 19-22 Sep 
1993). Order Number DE93019840. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Work on the Advanced Photon Source (APS) at Argonne National 
Laboratory (ANL) involves the construction and supporting research 
and development for a national user facility for synchrotron radia- 
tion research in the x-ray region. The facility, when operational in 
1997, will provide super-intense x-ray beams for many areas of ba- 
sic research and will serve the entire US x-ray research community 
of several thousand users. This paper describes the pertinent fea- 
tures of the design, construction and planned operation of the 
facility; and the impact quality has had in these areas. In addition, 
the introduction of several quality management techniques such as 
total quality management, reliability/availability planning, and user 
interface are discussed concerning their status and success. 


36768 (ANL/APS/IN/VIB—92/5) Dynamic response of the 
APS storage ring basemat: Preliminary measurements. Jen- 
drzejezyk, J.A.; Wambsganss, M.W.; Smith, R.K. Argonne National 
Lab., IL (United States). Jun 1992. 43p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93019507. Source: OSTI; NTIS; GPO Dep. 

The objective of this paper is to measure the dynamic response 
of the storage ring basemat to ambient and forced excitation, and 
to identify any dynamic characteristics and/or responses of the 
basemat that could result in excessive vibration coupling of the 
storage ring quadrupole magnets. 


36769 (ANL/APS/IN/VIB—93/2) General vibration monitoring: 
Utility Building, August 1992. Jendrzejczyk, J.A.; Wambsganss, 
M.W.; Smith, R.K. Argonne National Lab., IL (United States). 1993. 
47p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE94001427. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This vibration data was generated from measurements made on 
8/12/92. The contents are self explanatory. They are baseline 
measurements and no exceptionally large vibration amplitude or re- 
sponse was observed. These measurements represent baseline 
measurements, i.e., measurements with no driving forces active, 
made on the utility building, a service building for the Advanced 
Photon Source at Argonne National Laboratory. 


36770 (ANL/APS/IN/VIB-93/5) General vibration monitoring: 
Coupling between a storage ring tunnel I-beam support struc 
ture and the tunnel/basemat. Jendrzejczyk, J.A.; Wambsganss, 
M.W.; Smith, R.K. Argonne National Lab., IL (United States). Mar 





1993. 48p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94001464. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of this study was to measure the coupling 
between a specific |-beam support structure, cantilevered from the 
infield side of the storage ring tunnel, and the storage ring tunnel/ 
basemat. The support structure is mechanically connected to the 
side of the tunnel. It has the potential for a large resonant 
response and coupling to the storage ring basemat through its me- 
chanical mounting or through the many pipes and ducts fastened 
to it. Impact excitation force was used to determine the lowest res- 
onant frequency of the structure. Ambient vibration was used as 
the excitation source for studying the coupling. 


36771 (BNL-49371) Preliminary Safety Analysis Report 
(PSAR), The NSLS 200 MeV Linear Electron Accelerator. Blum- 
berg, L.N.; Ackerman, A.I.; Dickinson, T.; Heese, R.N.; Larson, 
R.A.; Neuls, C.W.; Pjerov, S.; Sheehan, J.F. Brookhaven National 
Lab., Upton, NY (United States). 15 Jun 1993. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. Order Number DE93040034. Source: OSTI; NTIS; 
GPO Dep. 

The radiological, fire and electrical hazards posed by a 200 MeV 
electron Linear Accelerator, which the NSLS Department will install 
and commission within a newly assembled structure, are ad- 
dressed in this Preliminary Safety Analysis Report. Although it is 
clear that this accelerator is intended to be the injector for a future 
experimental facility, we address only the Linac in the present 
PSAR since neither the final design nor the operating characteris- 
tics of the experimental facility are known at the present time. The 
fire detection and control system to be installed in the building is 
judged to be completely adequate in terms of the marginal hazard 
presented - no combustible materials other than the usual cabling 
associated with such a facility have been identified. Likewise, elec- 
trical hazards associated with power supplies for the beam 
transport magnets and accelerator components such as the accel- 
erator klystrons and electron gun are classified as marginal in 
terms of potential personnel injury, cost of equipment lost, program 
downtime and public impact perceptions as defined in the BNL 
Environmental Safety and Health Manual and the probability of oc- 
currence is deemed to be remote. No unusual features have been 
identified for the power supplies or electrical distribution system, 
and normal and customary electrical safety standards as practiced 
throughout the NSLS complex and the Laboratory are specified in 
this report. The radiation safety hazards are similarly judged to be 
marginal in terms of probability of occurrence and potential injury 
consequences since, for the low intensity operation proposed - a 
factor of 25 less than the maximum Linac capability specified by 
the vendor - the average beam power is only 0.4 watts. The shield- 
ing specifications given in this report will give adequate protection 
to both the general public and nonradiation workers in areas 
adjacent to the building as well as radiation workers within the con- 
trolled access building. 


36772 (DOE/ER/40150—-235) Lattice design principles for a 
recirculated, high energy, SRF electron accelerator. Douglas, 
D.R. Southeastern Universities Research Association, Inc., New- 
port News, VA (United States). Continuous Electron Beam 
Accelerator Facility. Jun 1993. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-PR-93-013). Order Number DE93040871. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Issues critical to the design of a high energy (over 10 GeV), re- 
circulated, superconducting RF (SRF) based electron accelerator 
are discussed. These include injection energy, number of passes, 
type of linac focussing structure (constant gradient or constant fo- 
cal length), quantum excitation in recirculation arcs, method of 
beam separation for recirculation, and use of isochronous or non- 
isochronous transport. An example lattice for a 16 GeV SRF linac 
with a CEBAF-like footprint is presented. 


36773 (EGG-10617-1213) An aerial radiological survey of 
the Superconducting Super Collider Laboratory and surround- 
ing area, Waxahachie, Texas: Date of survey: July—August 
1991. Fritzsche, A.E. EG and G Energy Measurements, Inc., Las 
Vegas, NV (United States). Remote Sensing Lab. Feb 1993. 3ip. 
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Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO08-93NV11265. Order Number DE93019092. Source: 
OSTI; NTIS; INIS; GPO Dep. 

An aerial radiological survey was conducted over the Supercon- 
ducting Super Collider Laboratory (SSCL) site from July 22 through 
August 20,1991. Parallel lines were flown at intervals of 305 
meters over a 1,036-square-kilometer (400-square-mile) area sur- 
rounding Waxahachie, Texas. The 70,000 terrestrial gamma energy 
spectra obtained were reduced to an exposure rate contour map 
overlaid on a United States Geological Survey (USGS) map of the 
area. The mean terrestrial exposure rate measured was 5.4 uR/h 
at 1 meter above ground level. Comparison to ground-based mea- 
surements shows good agreement. No anomalous or man-made 
isotopes were detected. 


36774 (INIS-mf-13604) Proceedings of the 1. national 
meeting on accelerators. Aguilera, E.F. (ed.). Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Sindicato 
Unico de Trabajadores de la Industria Nuclear (SUTIN), Mexico 
City (Mexico). 1989. 95p. (In Spanish). (CONF-8905411-: 1. na- 
tional meeting on accelerators., Salazar (Mexico), 25-26 May 
1989). Order Number DE94602067. Source: OSTI; NTIS (US 
Sales Only); INIS 

The document includes 12 invited papers presented at the 1. 
National meeting on accelerators held between 25-26 May 1989 in 
Salazar (Mexico) . A separate abstract was prepared for each of 
these papers. 


36775 (INIS-mf-13619, pp. No pagination) Prototype of in- 
dustrial electrons accelerator. Lopez, V.H. (instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)); Valdovinos, A.M. 
Instituto de Investigaciones Electricas, Cuernavaca (Mexico); Insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Instituto Mexicano de Petroleo, Mexico City (Mexico). 1992. 89p. 
(in Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on 
technological specialities, Salazar (Mexico), 15 Jul 1992). In 6. 
Seminar of the IIE-ININ-IMP on technological specialties. Topic 10: 
industrial applications of radiation and control. Order Number 
DE94601190. Source: OSTI; NTIS (US Sales Only); INIS. 

The interest and the necessity of Mexico's industry in the use of 
irradiation process has been increased in the last years. As exam- 
ples are the irradiation of combustion gases (elimination of NO, 
and SOz) and the polymer cross-linking between others. At present 
time at least twelve enterprises require immediately of them which 
have been contacted by electron accelerators suppliers of foreign 
countries. The first project step consisted in to identify the elec- 
trons accelerator type that in can be constructed in Mexico with the 
major number of possible equipment, instruments, components and 
acquisition materials local and useful for the major number of 
users. the characteristics of the accelerator prototype are: acceler- 
ator type transformer with multiple secondary insulated and rectifier 
circuits with a potential of 0.8 MV of voltage, the second step it 
consisted in an economic study that permitted to demonstrate the 
economic feasibility of its construction. (Author). 


36776 (INIS-mf-13621, pp. No pagination) Design and con- 
struction of a nuclear magnetic resonator circuit. Cabrera Cruz, 
C.R. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)). Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 131p. (In Spanish). (CONF-9207219-: 6. Seminar of 
the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 15 
Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological spe- 
cialties. Topic 9: electronics, instrumentation and control. Order 
Number DE94602210. Source: OSTI; NTIS (US Sales Only); INIS. 

It is described the operation of a feedback circuit that it using the 
nuclear resonance phenomena and that covers a broad sweeping 
interval in frequency with a minimum adjustment of the circuit ele- 
ments and it produces an appropriate nuclear absorption for a sign 
relation at reasonable noise. The circuit is an oscillator amplifier 
modulated that it is based its sensibility and stability in an inductive- 
capacitive arrangement in parallel and always operate in resonant 
condition, in such a way that the quality factor of Q arrangement 
has been very elevated. Thus when the nuclear absorption occurs 


ERA Vol. 18, No. 12 335 





43 PARTICLE ACCELERATORS 
4301 Design, Development, and Operation 


it is producing a fall of Q effective. The oscillation amplitude is con- 
trollable and it maintains in a convenient value over the operation 
interval using control by feedback. The circuit uses a configuration 
‘Auto dyne Hop kin’ that it suffers as a follower of inductive charge, 
which have the main characteristic of to cause a negative resis- 
tance that it appears through the tuning circuit. It is introduced a 
control for feedback via two trajectories, the first by differential pair 
for to maintain the amplitude level in RF and the second for to 
stability a band wide interval in the modulation condition. It is nec- 
essary since the RF signal value must have a value to excite the 
specimen nucleus without to carry to saturate it and that the 
permanence in the absorption region was appropriate. Between ap- 
plications of the nuciear magnetic resonance phenomena we have 
the magnetic fields measurements, physicochemical molecular 
properties studies, training and medical instrumentation. (Author). 


36777 (JAERI-M—93-114) The specification and the opera- 
tion characteristics of the low energy accelerator in 
JAERI-TRCRE. Haruyama, Yasuyuki (Japan Atomic Energy Re- 
search Inst., Takasaki, Gunma (Japan). Takasaki Radiation 
Chemistry Research Establishment); Yotsumoto, Keiichi; Okamoto, 
Jiro. Japan Atomic Energy Research Inst., Tokyo (Japan). Jun 
1993. 52p. (In Japanese). Order Number DE94701193. Source: 
OSTI; NTIS; INIS. 

The low energy accelerator system of JAERI TRCRE is of a non 
scanned type electron accelerator, manufactured by NISSIN HIGH 
VOLTAGE Co., LTD. The system consists of an oil filled d.c.high 
voltage generator, semicylindrical acceleration chamber in which a 
linear cathode is supported coaxially, and the products handling 
conveyor. The high voltage generator and the acceleration cham- 
ber are connected by a flexible cable. A batch irradiation can be 
carried out using the conveyor in inert gases. The output of the ac- 
celerator is 300 kV, 100 mA and the beam width is 60 cm. The 
specification, the operation procedure, and the operation character- 
istics of the system are described. (author). 


36778 (LA-UR-93-2120) APT quarterly review meeting: Los 
Alamos APT presentations. Los Alamos National Lab., NM 
(United States). Jun 1993. 324p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9306231—: APT quarterly review meeting, Los Alamos, NM 
(United States), 7-9 Jun 1993). Order Number DE93040509. 
Source: OSTI; NTIS; INIS; GPO Dep. 

These presentations from the June 1993 quarterly meeting cover 
He-3 target/blanket design, experiment status, and accelerator de- 
sign. For the helium targets: physics, mechanical design and 
safety, engineering support, and tritium processing are described. 
Materials and thermal-hydraulics of planned experiments are dis- 
cussed. For the overall accelerator design: accelerator physics, 
engineering, rf power systems, power conditioning, beam transport 
and beam stops, operations and safety are outlined. Also, site lay- 
out and containment considerations are made. 


36779 (LA-UR-—93-2683) Radiation calculations using LA- 
HET/MCNP/CINDER90. Waters, L.S. Los Alamos National Lab., 
NM (United States). [1993]. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930168-8: Simulating accelerator radiation environments 
workshop, Santa Fe, NM (United States), 11-15 Jan 1993). Order 
Number DE93018298. Source: OSTI; NTIS; INIS; GPO Dep. 

The LAHET Monte Carlo code system has recently been ex- 
panded to include high energy hadronic interactions via the FLUKA 
code, while retaining the original Los Alamos versions of HETC and 
ISABEL at lower energies. Electrons and photons are transported 
with EGS4 or ITS, while the MCNP coupled neutron/photon Monte 
Carlo code provides analysis of neutrons with kinetic energies less 
than 20 MeV. An interface with the CINDER activation code is now 
in common use. Various other changes have been made to facili- 
tate analysis of high energy accelerator radiation environments and 
experimental physics apparatus, such as those found at SSC and 
RHIC. Current code developments and applications are reviewed. 


36780 


(LA-UR-93-3101) Performance of the high bright- 
ness linac for the Advanced Free Electron Laser Initiative at 
Los Alamos. Sheffield, R.L.; Austin, R.H.; Chan, K.D.C.; Gierman, 
S.M.; Kinross-Wright, J.M.; Kong, S.H.; Nguyen, D.C.; Russell, 
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S.J.; Timmer, C.A. Los Alamos National Lab., NM (United States). 
[1993]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930855-1: 15. 
international free electron laser conference, The Hague (Nether- 
lands), 23-27 Aug 1993). Order Number DE93040141. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The AFEL accelerator has produced beams of greater than 2 x 
1012 A/m? at 1 nC (brightness = 2*\/c*, with | greater than 100 A 
and « of than 2 x mm-mrad normalized ms emittance). The 1300 
MHz standing-wave accelerator uses on-axis coupling cells. The 
electron source is a photoinjector with a CsK2Sb photocathode. 
The photoinjector is an integral part of a single 11-cell accelerator 
structure. The accelerator operates between 12 and 18 MeV. The 
beam emittance growth in the accelerator is minimized by using a 
photoinjector, a focusing solenoid to correct the emittance growth 
due to space charge, and a special design of the coupling slots be- 
tween accelerator cavities to minimize quadrupole effects. This 
paper describes the experimental results and compares those re- 
sults with PARMELA simulation. The simulation code PARMELA 
was modified for this effort. This modified version uses SUPER- 
FISH files for the accelerator cavity fields, MAFIA files for the fields 
due to the coupling slots in the accelerator cells, and POISSON 
files for the solenoid field in the gun region. 


36781 (LBL-33868) Simulating a singularity-free universe 
outside the problem boundary in poisson. Halbach, K.; 
Schlueter, R. Lawrence Berkeley Lab., CA (United States). Jan 
1992. 41p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (LSGN-138;CONF- 
9202188-1: | Computational Accelerator Physics conference, 
Pleasanton, CA (United States), 22-23 Feb 1992). Order Number 
DE93019243. Source: OSTI; NTIS; INIS; GPO Dep. 

An exact analytical solution developed from the Dirichlet problem 
exterior to a circle is employed in the magnetostatics code POIS- 
SON to provide a boundary condition option which simulates a 
singularity-free universe external to the problem domain. Problems 
with domains of large unequal extents in perpendicular directions 
are treated by first conformally mapping the exterior of an ellipse 
onto the exterior of the unit circle. Problems exhibiting symmetry in 
one or two planes are modeled using a semi-circle or quarter- 
circle, respectively, in conjunction with the  singularity-free 
rest-of-universe boundary condition. 


36782 (LBL-34068) Energy and luminosity limits of hadron 
supercolliders. Barletta, W.A. Lawrence Livermore National Lab., 
CA (United States). May 1993. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-930511-377: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93019248. Source: OSTI; NTIS; INIS; GPO Dep. 

Extending the frontiers of experimental high energy physics in a 
manner that maximizes discovery potential requires the building ac- 
celerators of ever higher particle energies and luminosities. Both 
hadron and e*e~ colliders have been proposed for this role. Based 
on a self-consistent computational model, this paper explores the 
features of hadron supercolliders beyond the SSC. The application 
of the presently available accelerator technologies embodied in the 
designs of the LHC and SSC to an ELOISATRON operating at 100 
TeV per beam would yield a collider with a luminosity of 10°* cm—@ 
s~'. Even higher energies and luminosities are clearly possible. 
The paper concludes with an examination of the ultimate potential 
of synchrontron-based colliders to explore PeV energies. 


36783 (LBL-34069) Challenges on the high luminosity 
frontier of e* e~. Barletta, W.A. Lawrence Berkeley Lab., CA 
(United States). May 1993. 8p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(CONF-930511-—362: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93019231. Source: OSTI; NTIS; INIS; GPO Dep. 

For phi factories, tau-charm factories, and B factories to meet 
their respective luminosity goals, the circulating currents that typify 
e*e~ colliders must be raised an order of magnitude. At the same 
time the beam size at the interaction point must be decreased. The 
approaches to realizing these conditions include increasing the 





charge per bunch, increasing the number of bunches in the col- 
lider, increasing the crossing angle for rapid bunch separation, 
tilting the bunch with respect to the direction of motion at the inter- 
action point (“crab-crossing”), and minimizing the G6 function at the 
interaction point. The technological challenges implied by such 
strategies include the development of (1) novel rf-cavity designs to 
suppress higher order modes and to provide large rf-voltages for 
longitudinal focusing, (2) a new generation of powerful feedback 
electronics to control multi-bunch instabilities, and (3) vacuum 
chambers and pumping schemes suitable for operation with very 
high levels of synchrotron radiation. In high current colliders the 
design of the interaction region poses special problems of allowing 
rapid beam separation and avoiding excessive scattering of back- 
ground radiation into the detector. 


36784 (LBL-34335) Survey and alignment analysis for the 
ALS storage ring using computer spreadsheets. Keller, R. 
Lawrence Berkeley Lab., CA (United States). Jul 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (LSGN-143;CONF-9309204—2: 3. international 
workshop on accelerator alignments, Annecy (France), 28 Sep - 1 
oct 1993). Order Number DE93019254. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The general survey and alignment concept for the ALS is based 
on a network of fixed, three-dimensional monuments installed in 
the building floor, to which all accelerator component positions are 
referred. The survey of these monuments is performed separately 
for horizontal and vertical coordinates, following the scheme im- 
posed by the code PC-GEONET that is used for monument data 
analysis. For most of the accelerator objects the tasks of data ac- 
quisition, bundling, and transformations from observation-station 
into object coordinate-systems are being handied by the commer- 
cial software package ECDS rather than by PC-GEONET. This 
choice had to be made because no instrument stands are 
presently available at LBL that can be placed exactly over monu- 
ments and are high enough to permit observing the fiducials of 
installed magnets from above. Theodolites only are used with 
ECDS as observation instruments, and absolute scaling has to be 
provided by observing some object of precisely known length. To 
create ideal data and compute alignment values for all accelerator 
components, spreadsheets were developed by the author using the 
application EXCEL for Macintosh computers. Choice of a spread- 
sheet method rather than conventional programming techniques 
proved very convenient when in the course of this work the sheets 
had to be created and progressively modified under severe time 
pressure to include new effects and help redefine the observation 
procedures. With spreadsheets, varying input data formats coming 
from the survey crew could be easily accommodated, and adding 
numerous consistency checks as well as generating additional 
ideal data for special alignment tasks was possible with compara- 
tively little effort. Dedicated spreadsheets were created for each of 
the 12 curved sectors of the storage ring. In this paper, the main 
features of the spreadsheets are presented, and the alignment re- 
sults for lattice and corrector magnets are listed and discussed. 


36785 (SAND—93-0182C) Results of initial testing of the 
four stage RHEPP accelerator. Johnson, D.L.; Reed, K.W.; Har- 
jes, H.C. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 5p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract AC04-76DP00789. (CONF-930616-26: 9. IEEE 
pulsed power conference, Albuquerque, NM (United States), 21-23 
Jun 1993). Order Number DE93018849. Source: OSTI; NTIS; 
GPO Dep. 

The low power checkout of the Repetitive High Energy Pulsed 
Power (RHEPP) pulse forming line (PFL) and linear induction volt- 
age adder (LIVA) is complete. The accelerator has four LIVA 
cavities driven via coaxial cables from the PFL that utilizes mag- 
netic switching to provide a 250-kV, 60-ns output pulse. The PFL is 
repetitively charged by a ten stage Marx generator to operate from 
single shot to five Hz. Results from these tests of the initial four 
stage RHEPP accelerator are presented and compared with design 
simulations. Data from a resistive cavity load and from preliminary 
electron diode experiments are included. While core temperatures 
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remain low during five Hz operation, they are monitored and com- 
pared to extrapolated predictions from the design modeling. 
Performance of the Metglas magnetic switches and blocking cores, 
the voltage addition in the four LIVA cavities, and system efficien- 
cies are discussed. Sources of discrepancies from the original 
design models are identified, and improved models that account for 
the discrepancies are presented. Improved performance potential 
based on these models is discussed. Plans for future testing of the 
1-MV system up to 120 kW at 120 Hz and for the full system with 
ten LIVA cavities are presented. 


36786 (SLAC-PUB-6107) Infrared (IR) vs x-ray power gen- 
eration in the SLAC Linac Coherent Light Source (LCLS). 
Tatchyn, R. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). May 1993. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(SLAC/SSRL-0021 ;CONF-930511-411: International particle ac- 
celerator conference, Washington, DC (United States), 17-20 May 
1993). Order Number DE93040956. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The LCLS, a Free-Electron Laser (FEL) designed for operation 
at a first harmonic energy of 300 eV (A = 40A) in the Self- 
Amplified Spontaneous Emission (SASE) regime, will utilize 
electron bunches compressed down to durations of <0.5ps, or 
lengths of <150 x. It is natural to inquire whether coherent radia- 
tion of this (and longer) wavelength will constitute a significant 
component of the total coherent output of the FEL. In this paper a 
determination of a simple upper bound on the IR that can be gen- 
erated by the compressed bunches is outlines. Under the assumed 
operating parameters of the LCLS undulator, it is shown that that 
IR component of the coherent output should be strongly dominated 
by the x-ray component. 


36787 (SLAC-PUB-6233) Method to evaluate steering and 
alignment algorithms for controlling emittance growth. Adolph- 
sen, C.; Raubenheimer, T. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-93051 1-436: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93041004. Source: OSTI; NTIS; INIS; GPO Dep. 

Future linear colliders will likely use sophisticated beam-based 
alignment and/or steering algorithms to control the growth of the 
beam emittance in the linac. In this paper, a mathematical 
framework is presented which simplifies the evaluation of the effec- 
tiveness of these algorithms. As an application, a quad alignment 
that uses beam data taken with the nominal linac optics, and with 
a scaled optics, is evaluated in terms of the dispersive emittance 
growth remaining after alignment. 


36788 (SLAC-PUB-—6244) Overview of linear collider de- 
signs. Siemann, R.H. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Apr 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930511—434: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93041009. Source: OSTI; NTIS; INIS; GPO Dep. 

Linear collider design and development have become focused on 
a center-of-mass energy Ecy = 0.5 TeV and a luminosity L ~ 5 x 
1035 cm—*sec—'. There are diverse approaches to meeting these 
general objectives. The diversity arises from different judgements 
about the ease of developing new and improving existing 
technology, costs, extension to higher energies, experimental back- 
grounds and center-of-mass energy spectrum, and tolerances and 
beam power. The parameters of possible colliders are given in this 
paper. This report will focus on some of the common themes of 
these designs and the different between them. 


36789 (SLAC-PUB-6252) The Next Linear Collider Test Ac- 
celerator. Ruth, R.D. (and others); Adolphsen, C.; Bane, K. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930511- 
433: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93041012. 
Source: OSTI; NTIS; INIS; GPO Dep. 
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During the past several years, there has been tremendous 
progress the development of the RF system and accelerating struc- 
tures for a Next Linear Collider (NLC). Developments include 
high-power klystrons, RF pulse compression systems and damped/ 
detuned accelerator structures to reduce wakefields. In order to in- 
tegrate these separate development efforts into an actual X-band 
accelerator capable of accelerating the electron beams necessary 
for an NLC, we are building an NLC Test Accelerator (NLCTA). The 
goal of the NLCTA is to bring together all elements of the entire 
accelerating system by constructing and reliably operating an engi- 
neered model of a high-gradient linac suitable for the NLC. The 
NLCTA will serve as a testbed as the design of the NLC evolves. 
In addition to testing the RF acceleration system, the NLCTA is de- 
signed to address many questions related to the dynamics of the 
beam during acceleration. In this paper, we will report oil the status 
of the design, component development, and construction of the 
NLC Test Accelerator. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 36780, 36782, 36786, 36787, 36844, 
36846, 36884, 36889, 36909, 36913, 36916, 36921, 36922, 36926, 
36932, 36953, 36954, 36973, 36975, 37523, 37881, 37882, 37886, 
37898, 37899, 37989 


36790 (BNL-48538) Axial variations in the magnetic field 
of superconducting dipoles and quadrupoles. Ghosh, A.K.; 
Robins, K.E.; Sampson, W.B. Brookhaven National Lab., Upton, 
NY (United States). [1993]. 4p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930511-388: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040177. Source: OSTI; NTIS; INIS; GPO Dep. 

A periodic variation in the magnetic field along the axis has been 
observed in both quadrupole and dipole magnets made from su- 
perconducting cable. This oscillation is present in all components 
of the field and has a wavelength equal to the transposition length 
of the cable. In general the amplitude of these variations increases 
with magnet current and is not reversible. The residual field patten 
at zero current depends on the energizing cycle and increases with 
time spent at high field. The decay of the oscillations has a com- 
plex time dependence which contains some extremely long time 
constants. Unbalanced currents in the individual strands of the ca- 
ble appear to cause these effects and the field variations can only 
be completely erased by raising the magnet above its critical tem- 
perature. 


36791 (BNL-49342) Variation in a; saturation in SSC col- 
lider dipoles. Gupta, R.C.; Jain, A.K. Brookhaven National Lab., 
Upton, NY (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-930511-484: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94000440. Source: OSTI; NTIS; INIS; GPO Dep. 

Analysis of the variation in the saturation of the skew quadrupole 
(a1) is presented for the 15m long, 50mm aperture SSC collider 
dipole magnet prototypes built at BNL. The variations within a 
magnet are shown to be correlated with local top-bottom asymme- 
try in the iron yoke weight. On the other hand, magnet to magnet 
variations in the saturation of integral skew quadrupole are shown 
to be correlated with the geometric a. 


36792 (BNL-49365) Calculations of magnetic field for the 
end design of the RHIC arc dipole. Kahn, S.A.; Gupta, R.C.; 
Jain, A.K.; Morgan, G.H.; Thompson, P.A. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-93051 1-482: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93041150. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper describes the results of a 3D calculation of the mag- 
netic field in the end region of the RHIC arc dipole magnet. 
Multipole harmonics are obtained in the end regions of the magnet. 
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Comparisons of these harmonics are made to the measurements 
of harmonics on the actual magnets. 


36793 (BNL-49379) A simulation of modulational diffusion 
for the Fermilab Tevatron. Satogata, T. (Northwestern Univ., 
Evanston, IL (United States)); Peggs, S. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 14p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921077—10: Workshop on the stability of particle motion in 
storage rings, Upton, NY (United States), 19-24 Oct 1992). Order 
Number DE93040077. Source: OSTI; NTIS; INIS; GPO Dep. 

A summary of the requirements for modulational (thick-layer) dif- 
fusion to exist in a particle synchrotron is presented and applied to 
a simple tune-modulated collider model of the Fermilab Tevatron 
where the only nonlinearities present are two beam-beam kicks. 
For certain realistic tune modulation parameters and single-particle 
base tunes, amplitude growth is observed over timescales appro- 
priate to diffusive models. The character of this growth has 
qualitative features that are similar to those predicted by modula- 
tional diffusion models | but is significantly different in that the 
amplitude growth is exponential in time, not root-time as in classi- 
cal diffusion. Some possible explanations for this effect are briefly 
noted, and impact of the possible existence of such a mechanism 
on future Fermilab collider upgrades is mentioned. 


36794 (BNL-49382) A summary of studies of particle sta- 
bility at RHIC. Parzen, G. Brookhaven National Lab., Upton, NY 
(United States). [1992]. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
921077—12: Workshop on the stability of particle motion in storage 
rings, Upton, NY (United States), 19-24 Oct 1992). Order Number 
DE93040173. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes some studies of particle stability done at 
RHIC. The topics reported on include: Long-term tracking and the 
dynamic aperture; linear coupling effects and their correction; and 
tune spreads in the beam due to field multipoles in the magnets 
and their correction. 


36795 (BNL-49383) The effect of synchrobetatron coupling 
on the dynamic aperture. Parzen, G. Brookhaven National Lab., 
Upton, NY (United States). [1992]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921077—14: Workshop on the stability of particle motion in 
storage rings, Upton, NY (United States), 19-24 Oct 1992). Order 
Number DE93040175. Source: OSTI; NTIS; INIS; GPO Dep. 

The effect of synchrobetatron coupling on the dynamic aperture 
was studied by comparing the dynamic aperture for a particle with 
a large fixed Ap/p, no synchrotron oscillations present, with the 
dynamic aperture for a particle, with a synchrotron oscillation ampli- 
tude, of the same Ap/p. The particle with the synchrotron oscillation 
present was found to have a smaller dynamic aperture than the 
particle with the fixed Ap/p. It is suggested that this reduction in dy- 
namic aperture may be due to non-linear coupling between the 
longitudinal and transverse motions. For RHIC, whose lattice and rf 
were used in this study, the longitudinal phase space is much 
larger than the transverse phase space, by a factor of several 
thousand, and a small amount of coupling can cause considerable 
growth in the transverse motion. The effect is most pronounced at 
lower energies in RHIC, where larger momentum spread and 
transverse amplitudes are required. At 7 = 30 in RHIC, with a syn- 
chrotron oscillation amplitude of Ap/p = 0.005, the dynamic aperture 
is reduced by about 6 mm by the presence of the synchrotron os- 
cillations. The effect may be more important for RHIC than for 
other superconducting proton colliders, because of its relatively low 
energy and because of the importance of intrabeam scattering for 
heavy ions. This results in larger dynamic aperture requirements 
for RHIC both in transverse space and in momentum spread. 


36796 (BNL-49409) Exact physical model for magnets in 
storage rings. Maletic, D.; Ruggiero, A.G. Brookhaven National 
Lab., Upton, NY (United States). [1992]. 17p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-921077-9: Workshop on the stability of 
particle motion in storage rings, Upton, NY (United States), 19-24 
Oct 1992). Order Number DE93040039. Source: OSTI; NTIS; INIS; 
GPO Dep. 





In this report we try to make estimates of both kinematic and 
field effects on the stability of a particle motion, by employing a 
truly Maxwellian representation of the magnetic field in exact equa- 
tions of motion. For this purpose we adopt a simple FODO cell 
model, which repeats periodically to infinity. This model includes 
only quadrupoles and drifts, leaving out the bending magnets to 
avoid the problem of the trajectory curvature. We think this model 
is a physically consistent approximation of a storage ring. We de- 
rive several models with different levels of approximation and 
compare them by evaluating the importance of these effects. The 
relevance to long-term stability is being investigated in the mean- 
time by comparing the different models with extensive computer 
simulations. The results will be shown in a subsequent report. 


36797 (BNL-49410) Tracking experience with PATRIS at 
BNL. Milutinovic, J.; Ruggiero, A.G. Brookhaven National Lab., Up- 
ton, NY (United States). [1992]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921077-—7: Workshop on the stability of particle motion in 
storage rings, Upton, NY (United States), 19-24 Oct 1992). Order 
Number DE93040044. Source: OSTI; NTIS; INIS; GPO Dep. 

We present some of the results of our tracking investigations us- 
ing PATRIS. Both short-term and long-term tracking, using large 
numbers of particles, were performed and analyzed. When switch- 
ing from short-term (1000 turns) to long-term (the maximum 
achieved was 10 million turns) tracking mode, we observed a small 
(about 14%) reduction of the dynamic aperture. We also empirically 
confirmed that the distinction between short-term and long-term 
tracking becomes meaningful for a number of turns of the order of 
100,000 rather than 10,000, i.e, that 10° is the threshold which 
must be crossed to get any appreciable difference between a 
1000-turn run and a longer one. We have also found that a high 
density of initial conditions employed in tracking is somewhat more 
important for accurate determination of the dynamic aperture than 
a large number of turns. 


36798 (BNL-49411) Remarks on the differential algebraic 
approach to particle beam optics by M. Berz. Garczynski, V. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921077-8: Workshop on the 
stability of particle motion in storage rings, Upton, NY (United 
States), 19-24 Oct 1992). Order Number DE93040037. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The underlying mathematical structure of the differential alge- 
braic approach of M. Berz to particle beam optics is isomorphic to 
the familiar truncated polynomial algebra. Concrete examples of 
derivations in this algebra, consistent with the truncation operation, 
are given. 


36799 (DOE/ER/40150—-231) Measurement of longitudinal 
beam polarization by synchrotron radiation. Karabekov, |.P. 
(Yerevan Physics Inst., Erevan (Armenia)); Rossmanith, R. Contin- 
uous Electron Beam Accelerator Facility, Newport News, VA 
(United States). Jun 1993. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-84ER40150. (CEBAF- 
PR-93-014). Order Number DE93040862. Source: OSTI; NTIS; 
INIS; GPO Dep. 

A method to measure the longitudinal polarization of an electron 
beam using synchrotron radiation is proposed. Quantum theory 
predicts that a longitudinally polarized electron emits a slightly dif- 
ferent number of synchrotron photons into the space above and 
below the orbit plane. The degree of this asymmetry is proportional 
to the magnetic field strength and the ratio between photon and 
electron energy. For CEBAF (electron energy E. = 4 GeV and 100 
pA beam current), a dedicated bending magnet with the field 
strength of B = 6.25 T permits us to measure a 100% polarized 
beam with an accuracy of about 1% in one second when the mea- 
surement is performed with photons in the range between Emin = 
6.0 keV and E-ymax = 600 keV. The technique for measuring this 
asymmetry is also discussed. 


36800 (DOE/ER/40150—233) Field emitted electron trajecto- 
ries for the CEBAF cavity. Yunn, B.C.; Sundelin, R.M. 
Continuous Electron Beam Accelerator Facility, Newport News, VA 
(United States). Jun 1993. 5p. Sponsored by USDOE, Washington, 
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DC (United States). DOE Contract ACO5-84ER40150. (CEBAF- 
PR-93-025). Order Number DE93040861. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Electromagnetic fields of the superconducting 5-cell CEBAF cav- 
ity with its fundamental power coupler are solved numerically with 
URMEL and MAFIA codes. Trajectories of field emitted electrons 
following the Fowler-Nordheim relation are studied with a numerical 
program which accepts the URMEL/MAFIA fields. Emission sites 
and gradients are determined for those electrons which can reach 
the cold ceramic window either directly or by an energetic 
backscattering. The peak and average impact energy and current 
are found. The generation of dark current by field emitted electrons 
has also been studied, and its relevance to CEBAF operation is 
briefly discussed. 


36801 (FNAL/C—93/192) is the momentum space optimally 
used with the FODO lattices?. Trbojevic, D.; Ng, K.Y.; Lee, S.Y. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-921077-6: Workshop on 
the stability of particle motion in storage rings, Upton, NY (United 
States), 19-24 Oct 1992). Order Number DE93019902. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The available momentum space of a FODO lattice is determined 
by the maximum value of the dispersion function (6x = Dx p/p). In 
a regular FODO lattice the dispersion function oscillates between 
its maximum and minimum values, which are always positive. The 
maximum value of the dispersion function in a FODO cell of a fixed 
length depends on the cell phase difference. An example of a new 
lattice, in which the dispersion function is lowered to half its value 
in the same FODO cell, is presented. ne available momentum 
space in the new lattice is raised to twice that in the FODO lattice 
by allowing the dispersion function to oscillate between the same 
positive and negative values. The maxima of the dispersion func- 
tion in the new lattice have half the value of those within the 
regular 900 cells. 


36802 (IFVE-OEF-92-142) Conservation of beam polar- 
ization in IHEP proton’ synchrotrons. Ufimtsev, AG. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehn- 
ergij. 1992. 4p. (In Russian). Order Number DE94601193. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Conservation of proton beam polarization can be reached by the 
use of Siberian Snakes, as is known. Study results of acceleration 
possibility of polarized protons at the IHEP 70 GeV accelerators 
complex are summerized here. Possible ways of cancellation of 
depolarizing resonances in the booster U-1.5 and in the main syn- 
chrotron U-70 are considered. 6 refs. 


36803 (IFVE-OUNK-92-30) The effect vacuum chamber wall 
conductivity of an accelerator on the value of Coulomb shift of 
betatron frequencies. Balbekov, V.|. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Serpukhov (Russian Feder- 
ation). Inst. Fiziki Vysokikh Ehnergij. 1992. 14p. (in Russian). Order 
Number DE94601194. Source: OST!; NTIS (US Sales Only); INIS. 

The penetration of the beam magnetic field into the walls of a 
ring accelerator vacuum chamber provides an increase of Coulomb 
tune shifts from the head of a bunch, or bunch train to their tail. 
The effect can be practically important for accelerators with a low 
revolution frequency, mainly when there is a non regular orbite fill- 
ing by the beam. The general formulae for incoherent tune shifts 
and the numerical results for the UNK are obtained. 4 refs.; 5 figs. 


36804 (LBL-33225) Study of possible energy upgrade for 
the ALS and modeling of the “Real Lattice” for the diagnosis 
of lattice problems. Meddahi, M.; Bengtsson, J. Lawrence Berke- 
ley Lab., CA (United States). May 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(ESG-218;CONF-930511-393: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040286. Source: OSTI; NTIS; INIS; GPO Dep. 
We have studied change of expected performance of the Ad- 
vanced Light Source storage ring at LBL for the (design) nominal 
and maximum energy of 1.5 and 1.9 GeV respectively. Further- 
more, we have also studied a possible increase to 2.3 GeV by 
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modeling the change of dynamical aperture caused by saturation 
of the magnets. Independently, we have also modeled the beam’s 
trajectory at injection. Comparison with bpm data from early stor- 
age ring commissioning led to the diagnosis of a major lattice error 
due to a short in a quadrupole, which was rectified leading to 
stored beam of 60 turns 


36805 (LBL-33226) Study of transverse coupled bunch in- 
stabilities by using non-linear Taylor maps for the Advanced 
Light Source (ALS). Meddahi, M.; Bengtsson, J. Lawrence Berke- 
ley Lab., CA (United States). May 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(ESG-—219;CONF-930511-398: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040287. Source: OSTI; NTIS; INIS; GPO Dep. 
To study coherent bunch instabilities for the third generation light 
source, ALS, it is insufficient to rely on a linear map with radiation 
damping for the lattice to obtain the correct dynamics. We have 
implemented a code for transverse bunch instabilities, using a 4 
dimensional map for the lattice and wake field expansions for 
cavities and resistive wall effects. This model has been used to 
study the injection process and to determine the needed perfor- 
mance of the proposed feedback system for the storage ring. 


36806 (LBL—33270) Study of coupied-bunch collective ef- 
fects in the ALS. Byrd, J.M.; Corlett, J.N. Lawrence Berkeley 
Lab., CA (United States). May 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
(ESG-—228;CONF-930511-374: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93019236. Source: OSTI; NTIS; INIS; GPO Dep. 

We present an overview of the calculated longitudinal and trans- 
verse coupled-bunch (CB) growth rates using the measured RF 
cavity higher order mode (HOM) impedance for the Advanced Light 
Source (ALS), a 1.5 GeV electron storage ring for producing 
synchrotron radiation. We also describe a visual method of repre- 
senting the effective beam impedance and corresponding growth 
rates which is especially useful for understanding the dependence 
of growth rate on HOM frequency and Q, for determining the 
requirements of the CB feedback system, and for interpreting mea- 
sured beam spectra 


36807 (LBL-33278) Measurement and computation of the 
higher order modes of the ALS 500 MHz accelerating cavities. 
Corlett, J.N.; Byrd, J.M. Lawrence Berkeley Lab., CA (United 
States). May 1993. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(ESG—233;CONF-930511-372: International particie accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93019256. Source: OSTI; NTIS; INIS; GPO Dep. 

Higher order modes in the accelerating cavities are expected to 
drive coupled bunch instabilities in the ALS, which will be over- 
come by a bunch-by-bunch feedback system. Computations of the 
cavity higher order modes using the URMEL-T and MAFIA codes 
are presented. Damping of the higher order modes is achieved by 
filters in the high power feeder waveguide which is aperture cou- 
pled to the cavity. Measurements of the modes in an ALS 500 
MHz cavity are presented and compared with computed values for 
an isolated, un-damped cavity. The resources of the Lambertson 
Beam Electrodynamics Laboratory of the Center for Beam Physics 
at LBL were used to perform these studies 


36808 (LBL-33288) Longitudinal instability of an induction 
linac with acceleration. Smith, L.; Lee, E.P. Lawrence Livermore 
National Lab., CA (United States). May 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (HIFAN—573;CONF-93051 1-365: International particle 
accelerator conference, Washington, DC (United States), 17-20 
May 1993). Order Number DE93019249. Source: OSTI; NTIS; 
INIS; GPO Dep 

The question arises as to what effect acceleration, which so far 
has been ignored, has on the longitudinal instability of an induction 
linac. The answer is not much for the anticipated acceleration rate 
(1-2 MeV/m) and minimum e-folding distance for the instability 
(50-500 meters). However, total unstable growth is significantly re- 
duced over distances which are long enough for appreciable 
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acceleration to occur. The purpose of this note is to record a caicu- 
lation of the instability, including a constant acceleration rate. 
Some interesting features emerge — for example, the velocity of 
the head is a more convenient independent variable than axial po- 
sition and, for an initial sinusoidal perturbation of velocity in time, 
the number of oscillations along the pulse is constant; as the pulse 
shortens in nine the frequency increases. 


36809 (LBL-33873) Extraction and absorption of higher or- 
der modes in room temperature accelerators. Rimmer, R.A. 
Lawrence Berkeley Lab., CA (United States). Feb 1993. i4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00098 ;AC03-76SF00515. (CONF-930296—2: 
Workshop on microwave-absorbing materials for accelerators, 
Newport News, VA (United States), 22-24 Feb 1993). Order Num- 
ber DE93040118. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper describes methods for extracting and absorbing 
unwanted higher-order modes (HOMs) from normal-conducting ac- 
celerator structures. An introduction to the problems caused by 
HOMs is followed by a brief history of the development of tech- 
niques to suppress them, and some examples taken from existing 
and planned accelerators. These include damped radio frequency 
(RF) cavities for storage rings such as the proposed PEP-II B fac- 
tory and accelerating structures for future linear collider projects. 


36810 (LBL-34371) A 600 MeV cyclotron for radioactive 
beam production. Clark, D.J. Lawrence Berkeley Lab., CA (United 
States). 17 May 1993. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00098. (CONF- 
93051 1-395: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040298. Source: OSTI; NTIS; INIS; GPO Dep. 

The magnetic field design for a 600 MeV proton cyclotron is de- 
scribed. The cyclotron has a single stage, a normal conducting 
magnet coil and a 9.8 m outside yoke diameter. It has 8 sectors, 
with a transition to 4 sectors in the center region. The magnetic 
field design was done using 1958 Harwell rectangular ridge system 
measurements and was compared with recent 3-dimensional field 
calculations with the program TOSCA at NSCL. The center region 
4-8 sector transition focussing was also checked with TOSCA. 


36811 (SLAC-PUB-—6038) An integro-algebraic equation for 
high frequency wake fields in a tube with smoothly varying ra- 
dius. Warnock, R.L. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jan 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930269-23: Computational accelerator physics conference 
(CAP93), Pleasanton, CA (United States), 22-26 Feb 1993). Order 
Number DE93040940. Source: OSTI; NTIS; INiS; GPO Dep. 

A technique to find the longitudinal wake field at frequencies 
above or below the tube cut-off is described. The round tube is infi- 
nite in length, and has an arbitrary, smooth variation of radius over 
a finite interval. A system of integro-algebraic equations enforces 
the boundary conditions on the wall and the outgoing wave condi- 
tion at infinity. The first step in an iterative solution of the system, 
valid for variations of tube radius with small derivative, yields a 
convenient formula for the impedance as a double integral. At low 
frequencies the formula gives Yokoya's result plus corrections that 
can be large. For high frequencies in the case of several wall un- 
dulations it gives a sequence of finite-Q resonances. To avoid the 
limitations of the iterative method, a numerical solution of the sys- 
tem is carried out. 


36812 (SLAC-PUB-6105) A field-based technique for the 
longitudinal profiling of ultrarelativistic electron or positron 
bunches down to lengths of <10 microns. Tatchyn, R. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). May 
1993. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (SLAC/SSRL—-0019;CONF- 
93051 1-419: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040954. Source: OSTI; NTIS; INIS; GPO Dep. 

Present and future generations of particle accelerating and stor- 
age machines are expected to develop ever-decreasing electror/ 
positron bunch lengths, down to 100 py and beyond. In this paper a 
method for measuring the longitudinal profiles of ultrashort (1000 y 





10 4) bunches, based on: (1) the extreme field compaction at- 
tained by ultrarelativistic particles, and (2) the reduction of the 
group velocity of a visible light pulse in a suitably-chosen dielectric 
medium, is outline 


36813 (SLAC-PUB-6114) Electron beam depolarization in a 
damping ring. Minty, M. Stanford Linear Accelerator Center, 
Menio Park, CA (United States). Apr 1993. 3p. Sponsored by 
JSDOE, Washington, DC (United States). DOE Contract AC03- 

6SF00515. (CONF-930511-408: International particle accelerator 
conierence, Washinaton, DC (United States), 17-20 May 1993). Or- 
der Number DES93040962. Source: OSTI; NTIS; INIS; GPO Dep. 

Depolarization of a polarized electron beam injected into a 
damping ring is analyzed by extending calculations conventionally 
applied to proton synchrotrons. Synchrotron radiation in an electron 
ring gives rise to both polarizing and depolarizing effects. In a 
damping ring, the beam is stored for a time much less than the 
time for self polarization. Spin flip radiation may therefore be ne- 
glected. Synchrotron radiation without spin flips, however, must be 
considered as the resonance strength depends on the vertical be- 
tatron oscillation amplitude which changes as the electron beam is 
radiation damped. An expression for the beam polarization at ex- 
traction is derived which takes into account radiation damping. The 
results are applied to the electron ring at the Stanford Linear Col- 
lider and are compared with numerical matrix formalisms. 


36814 (SLAC-PUB-—6117) The preservation of low emit- 
tance flat beams. Raubenheimer, T.O. Stanford Linear Accelerator 
Center, Mento Park, CA (United States). Apr 1993. 5p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511—406: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040964. Source: OSTI; NTIS; INIS; GPO Dep. 

Many future linear collider designs require beams with very small 
transverse emittances and large emittance ratios «x >> ey. In this 
paper, we will discuss issues associated with the preservation of 
these small emittances during the acceleration of the beams. The 
primary sources of transverse emittance dilution in a high energy 
linear accelerator are the transverse wakefields, the dispersive er- 
rors, RF deflections, and betatron coupling. We will discuss the 
estimation of these effects and the calculation of tolerances that 
will limit the emittance dilution with a high degree of confidence. 
Since the six-dimensional emittance is conserved and only the pro- 
jected emittances are increased, these dilutions can be corrected if 
the beam has not filamented (phase mixed). We discuss methods 
of correcting the dilutions and easing the tolerances with beam- 
based alignment and steering techniques, and non-local trajectory 
bumps. Finally, we discuss another important source of luminosity 
degradation, namely, pulse-to-pulse jitter. 


36815 (SLAC-PUB-—6122) Perturbation theory of broadband 
impedances. Heifets, S. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-401: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040968. Source: OSTI; NTIS; INIS; GPO Dep. 

A perturbation theory for broadband impedance calculations has 
been developed, ailowing evaluation of impedances for an acceler- 
ating structure of a rather arbitrary shape. General formulas are 
given for the longitudinal and transverse impedances. The method 
is checked by calculating impedances and comparing results with 
those for structures previously studies. Several new results, includ- 
ing impedance of a taper, are presented. 


36816 (SLAC-PUB-6124) Study of a detuned accelerating 
section with the computer program PROGON. Heifets, S.A.; 
Kheifets, S.A. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Apr 1993. 2p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
930511—400: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040970. Source: OSTI; NTIS; INIS; GPO Dep. 

The longitudina! coupling impedance for a number of lower pass- 
bands, bunch to bunch energy variation due to longitudinal wake 
fields, the beam loading compensation, some effects of production 
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errors, and the rf pulse transmission through a detuned disk loaded 
accelerating section with finite wall conductivity have been studied 
using the computer program PROGON. 


36817 (SLAC-PUB-6153) Multibunch beam break-up in de- 
tuned structures. Thompson, K.A.; Adolphsen, C.; Bane, K.L.F 
Stanford Linear Accelerator Center, Menio Park, CA (United 
States). May 1993. 3p. Sponsored by USDOE, Washington, DC 
(United State_). DOE Contract AC03-76SF00515. (CONF-930511— 
478: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93041056. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A key problem in next-generation linear collider design utilizing 
multibunching is the control of multibunch beam break-up. One 
method of controlling the break-up is detuning, i.e., varying the 
frequency of the transverse deflecting modes by varying the cell di- 
mensions within the accelerating structures. In this case, the beam 
breakup is sensitive to the resonances between the bunch fre- 
quency and some of the deflecting mode frequencies. It is also 
sensitive to errors in the fabrication and alignment of the accelerat- 
ing structures. We examine these effects in the context of the 
SLAC NLC design. 


36818 (SLAC-PUB-6154) Simulation and compensation of 
multibunch energy variation in NLC. Thompson, K.A.; Ruth, 
R.D. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). May 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930511— 
479: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93041057. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The SLAC NLC design for a next-generation linear collider uti- 
lizes multibunching (acceleration of a train of bunches on each RF 
fill) to increase the luminosity and energy efficiency. It is necessary 
to control the energy spread of the beam, in order to minimize 
chromatic emittance dilution and be within the energy acceptance 
of the final focus. It is anticipated that the NLC may run with bunch 
trains having length equal to a substantial fraction of the filling 
time. Multibunch energy simulation methods and compensation 
schemes appropriate to this regime are presented. 


36819 (SLAC-PUB-—6164) Full-turn symplectic map from a 
generator in a Fourier-spline basis. Berg, J.S. (Stanford Linear 
Accelerator Center, Menlo Park, CA (United States)); Warnock, 
R.L.; Ruth, R.D.; Forest, E. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (LBL-34037;CONF-930511—481: International particle 
accelerator conference; Computational accelerator physics confer- 
ence (CAP93), Washington, DC (United States); Pleasanton, CA 
(United States), 17-20 May 1993; 22-26 feb 1993; CONF-930269— 
24). Order Number DE93041062. Source: OSTI; NTIS; INIS; GPO 
Dep. 

Given an arbitrary symplectic tracking code, one can construct a 
full-turn symplectic map that approximates the result of the code to 
high accuracy. The map is defined implicitly by a mixed-variable 
generating function. The generator is represented by a Fourier se- 
ries in angle variables, with coefficients given as B-spline functions 
of action variables. It is constructed by using results of single-turn 
tracking from many initial conditions. The method has been applied 
to a realistic model of the SSC in three degrees of freedom. Orbits 
can be mapped symplectically for 10” turns on an IBM RS6000 
model 320 workstation, in a run of about one day. 


36820 (SLAC-PUB-6191) A formula for the high frequency 
longitudinal impedance of a tube with smoothly varying ra- 
dius. Warnock, R.L. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Apr 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-93051 1-457: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93041078. Source: OSTI; NTIS; INIS; GPO Dep. 

A formula for the longitudinal coupling impedance at frequencies 
above or below the tube cut-off is derived. The round tube is infi- 
nite in length, and has an arbitrary, smooth variation of radius over 
a finite interval. 
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36821 (SLAC-PUB-6205) Analysis of higher order optical 
aberrations in the SLC final focus using Lie Algebra tech- 
niques. Walker, N.J.; Irwin, J.; Woodley, M. Stanford Linear 
Accelerator Center, Menlo Park, SA (United States). Apr 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-930511-438: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93040986. Source: OSTI; 
NTIS; INIS; GPO Dep 

The SLC final focus system is designed to have an overall de- 
magnification of 30:1, with a § at the interaction point (6*) of 5 
mm, and an energy band pass of ~0.4%. Strong sextupole pairs 
are used to cancel the large chromaticity which accrues primarily 
from the final triplet. Third-order aberrations limit the performance 
of the system, the dominating terms being Ujog¢ and Us4g_ terms 
(in the notation of K. Brown). Using Lie Algebra techniques, it is 
possible to analytically calculate the soave of these terms in addi- 
tion to understanding their origin. Analytical calculations (using Lie 
Algebra packages developed in the Mathematica language) are 
presented of the bandwidth and minimum spot size as a function of 
divergence at the interaction point (IP). Comparisons of the analyti- 
cal results from the Lie Algebra maps and results from particle 
tracking (TURTLE) are also presented. 


36822 (SLAC-PUB-6208) Beam dispersion measurements 
with wire scanners in the SLC final focus systems. Emma, P.; 
McCormick, D.; Ross, M.C. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). May 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-461: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
= . Source: OSTI; NTIS; INIS; GPO Dep. 
A method is de 

izontal and vertical momentum dispersion of the electron and 
positron beams as they pass through the chromatic correction 
sections (CCS) of the SLC final focus systems. The method is ad- 
vantageous since it cleanly separates betatron components of the 
beam size from dispersive components, can be measured during 
beams machine conditions in a minute or two, 

ures the energy-position correlation within the 


om di 
standard colliding 
and directly meas 
beam 


36823 (SLAC-PUB-6213) Sigma matrix reconstruction in 
the SLC final focus. Raimaondi, P.; Emma, P.J.; Toge, N.; 
Walker, N.J.; Ziemann, V. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). May 1993. 2p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-448: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040994. Source: OSTI; NTIS; INIS; GPO Dep. 

The knowledge of the Beam Parameters at the entrance of the 
SLC final focus is important for modeling the final focus optics and 
predicting spot sizes and angular divergences at the interaction 
point (IP). It is also an important diagnostic for measuring possible 
anomalous emittance growth in the SLC Arcs. Reported here is a 
technique for measuring ail the independent beam parameters at 
the beginning of the final focus. Use is made of the spot size mea- 
surements at wire scanners as a function of quadrupole strengths. 
Results for the SLC 1993 run are presented. 


36824 (SLAC-PUB-6214) Experimental study of crossing 
angle collision. Chen, T. (Stanford Linear Accelerator Center, 
Menlo Park, CA (United States)); Rice, D.; Rubin, D.; Sagan, D.; 
Tigner, M. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). May 1993. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9305 11-447 International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040995. Source: OSTI; NTIS; INIS; GPO Dep. 

The non-linear coupling due to the beam-beam interaction with 
crossing angle has been studied. The major effect of a small 
(~12mrad) crossing angle is to excite 5Q,+Q,=integer coupling 
resonance family on large amplitude particles, which results in bad 
lifetime. On the CESR, a small crossing angle (~2.4mr) was cre- 
ated at the IP and a reasonable beam-beam tune-shift was 
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achieved. The decay rate of the beam is measured as a function of 
horizontal tune with and without crossing angle. The theoretical 
analysis, simulation and experimental measurements have a good 


agreement. The resonance strength as a function of crossing angle 
is also measured. 


36825 (SSCL-634) Studies of local horizontal-vertical 
betatron coupling in the Fermilab Main Ring. Bourianoff, G. (Su- 
perconducting Super Collider Lab., Dallas, TX (United States)); 
Sun, N.; Tsironis, G.P.; Kourbanis, |. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Sep 1993. 7p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE94001076. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We give preliminary evidence that local horizontal-vertical beta- 
tron coupling can be detected using digital signal processing 
techniques. We use the Fermilab Main ring to perform a number of 
local detection experiments using UDAS. For the data analysis we 
use straightforward FFT’s as well as more sophisticated parametric 
estimation techniques. We show that the latter enables the detec- 
tion of local coupling with some accuracy. 


36826 (SSCL-639) Real-time modeling of transverse 
emittance growth due to ground motion. Shiltsev, V.D. (Super- 
conducting Super Collider Lab., Dallas, TX (United States)); 
Parkhomchuk, V.V. Superconducting Super Collider Lab., Dallas, 
TX (United States). Sep 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE94001074. Source: OSTI; NTIS; INIS; GPO Dep. 

Ground motion noise at frequencies around 1 kHz causes growth 
of transverse emittance of the Superconducting Super Collider 
(SSC) collider beams. The effect was quantitatively investigated 
using real-time signals from seismometers installed at the tunnel 
depth and on the surface. The SSC beam was modeled as an en- 
semble of oscillators with a spread of betatron frequencies. The 
effect of transverse feedback on emittance growth was investi- 
gated. 


36827 (UCID—20622-92-2, pp. 31) Beamline upgrades. Hus- 
sain, Z.; Tobin, J.; Frahm, R.; Wong, J. Lawrence Livermore 
National Lab., CA (United States). Mar 1993. In Chemistry and ma- 
terials science progress report: Second half, FY 1992. 71p. Order 
Number DE93014364. Source: OSTI; NTIS. 

Progress in this thrust area includes the installation of a new slit 
system in the VUV beamline 8-1 at SSRL. The goal is to convert 
this TGM station to the highest resolution beamline of its type. A 
similar slit experiment is planned for beamline 8-2, which will later 
be moved to the ALS to accomodate experiments requiring a bright 
synchrotron radiation source. The feasibility of a permanent quick- 
scanning capability has been re-evaluated and successfully 
demonstrated on beamline 10-2 at SSRL. A similar installation may 


be possible on the EXAFS beamline X11-A at the Brookhaven 
NSLS. 
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Refer also to citation(s) 36359, 36360, 36361, 36362, 36471, 
36724, 36728, 36734, 36791, 36807, 36812, 36820, 36822, 36823, 
36958, 36963, 36964, 36965, 36967, 36968, 36972, 36974, 36975, 
36977, 36982, 36992, 36993, 37013, 37275, 37422, 37881, 37882, 
37884, 37885, 37888 


36828 (ANL/PHY/CP-—78581) Measurement of pzz of the 
laser-driven polarized deuterium target. Jones, C.E. (Argonne 
National Lab., IL (United States)); Coulter, K.P.; Holt, R.J.; Poelker, 
M.; Potterveld, D.P.; Kowalczyk, R.S.; Buchholz, M.; Neal, J.; van 
den Brand, J.F.J. Argonne National Lab., IL (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Contract PHY-9019983. 
(CONF-930544—5: Conference on polarized ion sources and polar- 
ized gas targets, Madison, WI (United States), 23-27 May 1993). 
Order Number DE9301 8996. Source: OSTI; NTIS; INIS; GPO Dep. 

The question of whether nuclei are polarized as a result of H-H 
(D-D) spin-exchange collisions within the relatively dense gas of a 





laser-driven source of polarized hydrogen (deuterium) can be ad- 
dressed directly by measuring the nuclear polarization of atoms 
from the source. The feasibility of using a polarimeter based on the 
D +T — n+ *He reaction to measure the tensor polarization of 
deuterium in an internal target fed by the laser-driven source has 
been tested. The device and the measurements necessary to test 
the spin-exchange polarization theory are described 


36829 (ANL/PHY/CP-79498) A target concept for intense 
radioactive beams in the '°?Sn Region. Nolen, J.A. Jr. Argonne 
National Lab., IL (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930534-6: 3. international conference on radioactive nu- 
clear beams, East Lansing, MI (United States), 24-27 May 1993). 
Order Number DE93019012. Source: OSTI; NTIS; INIS; GPO Dep. 

To produce intense secondary beams of radioactive isotopes, 
primary beams of up to 100 kW are being proposed at some facili- 
ties. There are plans to test production targets with 800 MeV 
protons at such higher power at the Rutherford Appleton Labora- 
tory. In this paper the use of high energy neutrons as a possible 
alternative is presented. The concept is to generate an intense 
beam of neutrons in a well-cooled target with a primary deuteron 
beam. The neutrons have a high cross section tor producing fis- 
sion fragments in a thick uranium target which is coupled to the ion 
source for the secondary beams. The effective target thickness is 
large and the power dissipated in the ISOL target is relatively 
small, which should lead to intense beams of neutron-rich, 
intermediate-mass isotopes such as '9*Sn. 


36830 (ANL/XFD/CP—79798) Postbuckling behavior of win- 
dows subjected to synchrotron radiation x-rays. Wang, Z.; 
Kuzay, T.M.; Sharma, S.K. Argonne National Lab., IL (United 
States). [1993]. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930824— 
5: Synchrotron radiation instrumentation, Gaithersburg, MD (United 
States), 23-26 Aug 1993). Order Number DE93041168. Source: 
OSTI; INIS; NTIS; GPO Dep. 

Analyses performed on two Be windows (250 and 100 yum thick) 
show that the additional postbuckling strength still exists after initial 
window buckling and this part can be used by a thin window de- 
sign in the working stage. However, the load factor to complate 
failure is not as big as the load factor to failure of a uniformly com- 
pressed window (the case for a thick window where buckling stress 
is larger than yielding stress of the window material). That is, the 
load factor of a thin window to collapse is not as large as that of a 
thick window without buckling. Hence, unless there is a special 
need for a thin window, buckling of the windows in normal working 
stage should not be recommended. Although shakedown was not 
considered, a similar conclusion can be expected for that case. 


36831 (ANL/XFD/CP-79800) Filter and window behavior for 
the Advanced Photon Source beamline front end. Wang, Zhibi; 
Kuzay, T.M.; Shu, Deming; Dejus, R. Argonne National Lab., IL 
(United States). [1993]. 14p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930824—-1: Synchrotron radiation instrumentation, Gaithersburg, 
MD (United States), 23-26 Aug 1993). Order Number DES93019749. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Synchrotron x-ray windows are vacuum separators and are usu- 
ally made of thin beryllium metal. Filters are provided upstream to 
absorb the soft x-rays so that the window is protected from over- 
heating, which could result in failure. The filters are made of thin 
carbon products or sometimes beryllium, the same material as the 
window. Because the window is a vacuum separator, understanding 
its potential structural failure under thermal load is of utmost impor- 
tance. The planned insertion devices and bending magnets for the 
Advanced Photon Source (APS) generate very high heat fluxes. To 
guarantee the integrity of the filter and window, extensive investi- 
gations have been carried out on both components. The material 
selection for filters and windows from among the possible candi- 
date materials was investigated first. Then a series of thermal and 
structural analyses were performed on the filter and window. Re- 
sults are presented from power absorption, analytical results from 
thermal, and structural analyses as well as application of the failure 
criteria suggested by Wang and Kuzay to the filters and windows. 
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36832 (ANL/XFD/CP-80611) Intensity interferometry at the 
X13A undulator beamline. Gluskin, E. (Argonne National Lab., IL 
(United States)); McNulty, |.; Yang, L.; Randall, K.J.; Johnson, E.D. 
Argonne National Lab., IL (United States). 17 Aug 1993. 14p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930824—2: Synchrotron radiation instru- 
mentation, Gaithersburg, MD (United States), 23-26 Aug 1993). 
Order Number DE93040272. Source: OSTI; NTIS; INIS; GPO Dep. 

We are constructing a soft x-ray intensity interferometer and an 
undulator based beamline to demonstrate intensity interferometry in 
the x-ray region. The 10-period soft x-ray undulator at the NSLS 
provides the necessary coherent flux; the X13A beamline is de- 
signed to preserve the spatial coherence of the bright x-ray beam 
and provide sufficient temporal coherence using a horizontally de- 
flecting spherical grating monochromator. Using the interferometer, 
which consists of an array of small slits, a wedge-shaped beam- 
splitter and two fast microchannel plate detectors, we expect to 
measure the spatial coherence of the undulator beam and therefore 
the size of the source in the vertical plane. Details of the bean-dine 
design and the interferometer experiment are discussed. 


36833 (ANL/XFD/CP-80642) Low-cycle-fatigue behavior of 
copper materials and their use in synchrotron beamline com- 
ponents. Wang, Z.; Nian, T.; Ryding, D.; Kuzay, T.M. Argonne 
National Lab., IL (United States). [1993]. 16p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930824-3: Synchrotron radiation instrumentation, 
Gaithersburg, MD (United States), 23-26 Aug 1993). Order Number 
DE93040271. Source: OSTI; NTIS; INIS; GPO Dep. 

The third generation synchrotron facilities such as the 7-GeV Ad- 
vanced Photon Source Project (APS) generate x-ray beams with 
very high heat loads and heat flux levels. The front-end and beam- 
line components are required to sustain total heat loads of 5 to 15 
kW and heat flux levels exceeding 400 W/mm?. Grazing geometry 
and enhanced heat transfer techniques are used in the design of 
such components to reduce heat flux levels below the 30 W/mm? 
level, which is sustainable by the special copper materials routinely 
used in the component design. Although the resulting maximum 
surface temperatures can be sustained, the structural stresses and 
the fatigue issues remain viable concerns for the copper, particu- 
larly under brazing or bonding of the parts. Brazing and bonding 
are almost always utilized in the design of the components, and 
the drastically lowered yield stress of the annealed copper sub- 
jected to bonding temperatures above 400°C is a real concern. 
Such materials with reduced post-bonding stress levels easily 
reach yield point under thermal stresses during ordinary use on the 
beamline. The resulting plastic deformation in each load cycle may 
cause low-cycle-fatigue problems. The two common copper materi- 
als are OFHC and Glidcop. This paper critically reviews the 
available literature for low-cycle-fatigue properties, of OFHC at the 
elevated temperatures typically found in synchrotron operations. 


36834 (BNL-48141) Quench propagation study for the 
BNL-built, full-length, 50mm aperture SSC model dipoles. Mu- 
ratore, J. (and others); Anerella, M.; Cottingham, G. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-930537-106: 5. annual international industrial 
symposium on the Super Collider and exhibition, San Francisco, 
CA (United States), 6-8 May 1993). Order Number DE93040172. 
Source: OSTI; NTIS; INIS; GPO Dep. 

As part of the program to build and test SSC 50mm aperture 
prototype dipole magnets, a series of seven full-length dipoles 
were built and tested at BNL. Important part of the testing program 
was the study of quench propagation velocity and hot spot temper- 
ature over a range of experimental conditions in order to 
characterize the safety of the conductor during quenches experi- 
enced under different circumstances. Such studies are important 
tools in design, implementation, and verification of quench protec- 
tion strategies in superconducting accelerator magnets. This 
investigation was facilitated by artificially inducing quenches under 
controlled experimental conditions with spot heaters placed at care- 
fully chosen locations on the magnet coils. Such studies were done 
as part of the 15m-long magnet test program and were performed 
on five of the magnets in the series. All were equipped with spot 
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heaters on an inner coil, and two of these also had spot heaters on 
an outer coil. Therefore, in addition to the studies in the inner coils 
it was also possible to study quench propagation in the outer coils, 
where slower quench velocities and higher conductor temperatures 
are expected, in comparison to that in the inner coils. In sponta- 
neous quenches, where there may be no voltage taps, it is not 
possible to measure the conductor hot spot temperature. It ts 
straightforward to measure the number of MIITs generated, since 
only the magnet current and voltage need be measured. The con- 
cept of MIITs then becomes a valuable diagnostic tool which can 
characterize the temperature behavior of a conductor during 
quench and can be used to determine limits for safe operation of 
the coil. With spot heaters placed at known locations and closely 
bracketed by voltage taps, hot spot temperature can be measured 
Research such as is described in this paper is therefore important 
in order to determine the validity of the MIITs approach and to es- 
tablish a correlation between temperature and MIITs 


36835 (BNL-48532) Improved cable insulation for super- 
conducting magnets. Anereila, M. (Brookhaven National Lab 
Upton, NY (United States)); Ghosh, A.K.; Kelly, E.; Schmaizie, J.; 
Willen, E.; Fraivillig Ochsner, J.; Parish, D.J. Brookhaven Na 
tional Lab., Upton, NY (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-93051 1-392: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040171. Source: OSTI; NTIS; INIS; GPO Dep 
Several years ago, Brookhaven joined with DuPont in a 
cooperative effort to develop improved cable insulation for SSC su- 
perconducting dipole magnets. The effort was supported by the 
SSC Central Design Group and later the SSC Laboratory. It was 
undertaken because turn-to-turn and midplane shorts were rou 
tinely being experienced during the assembly of magnets with coils 
made of the existing Kapton/Fiberglass (K/FG) system of Kapton 
film overwrapped with epoxy-impregnated fiberglass tape. Dissec- 
tion of failed magnets showed that insulation disruption and 
punch-through was occurring near the inner edges of turns close to 
the magnet midplane. Coil pressures of greater than 17 kpsi were 
sufficient to disrupt the insulation at local high spots where wires in 
neighboring turns crossed one another and where the cable had 
been strongly compacted in the keystoning operation during cable 
manufacture. In the joint development program, numerous combi- 
nations of polyimide films manufactured by DuPont with varying 
configurations and properties (including thickness) were subjected 
to tests at Brookhaven. Early tests were bench trials using 
wrapped cable samples. The most promising candidates were used 
in coils and many of these assembled and tested as magnets in 
both the SSC and RHIC magnet programs currently underway. The 
Kapton Cl (Cl) system that has been adopted represents a suitable 
compromise of numerous competing factors. It exhibits improved 
performance in the critical parameter of compressive punch-through 
resistance as well as other advantages over the K/FG system 


36836 


(BNL-48536) Large aperture quadrupoles for RHIC 
interaction regions. Gupta, R. (and others); Anerella, M.; Ganetis 
G. Brookhaven National Lab., Upton, NY (United States). 1993. 4p 


Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. {CONF-930511-410: International par- 
ticle accelerator conference, Washington, DC (United States) 
17-20 May 1993). Order Number DE93040455. Source: OSTI; 
NTIS; INIS; GPO Dep 

The ultimate luminosity performance of the Relativistic Heavy lon 
Collider (RHIC) depends on the field quality in the large aperture 
(130 mm) superconducting quadrupoles in the interaction regions. 
In this paper we discuss the design features that are incorporated 
to obtain a good field quality. Coil midplane gap and pole shims 
may be adjusted to remove certain field harmonics due to system- 
atic errors in construction. Iron tuning shims will be inserted at 
eight strategic locations in the assembled magnets to correct the 
measured values of harmonics in each magnet. The performance 
of two prototype magnets and upgrades under consideration will be 
discussed 


36837 (BNL-48537) “B” series RHIC arc quadrupoles. 


Thompson, P. (and others); Anerella, M.; Ganetis, G. Brookhaven 
National Lab., Upton, NY (United States). [1993]. 4p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-930511-387: international particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040163. Source: OSTI; NTIS; INIS; GPO Dep. 

A series of pre-production superconducting quadrupoles has 
been constructed at Brookhaven National Laboratory. These maa- 
nets have an operating gradient of 71 Telsa/meter with a coil bore 
of 80 mm. The eight magnets are exact prototypes of the 
quadrupoles which will be used in the arcs. These magnets were 
tested and measured and met the accelerator specifications 


36838 (BNL-48768) RHIC Beam Position Monitor Assem- 
blies. Cameron, P.R.; Grau, M.C.; Ryan, W.A.; Shea, T.J.; Sikora, 
R.E. Brookhaven Nationai Lab., Upton, NY (United States). [1993] 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH00016. (CONF-93051 1-384: international par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93040042. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Design calculations, design details, and fabrication techniques 
for the RHIC BPM Assemblies are discussed. The 69 mm aperture 
single plane detectors are 23 cm long short-circuited 50 ohm strip 
transmission lines subtending 80 degrees. They are mounted on 
the sextupole end of the Corrector-Quadrupole-Sextupole package 
and operate at liquid helium temperature. The 69 cm aperture was 
selected to be the same as that of the beampipe in the CQS pack- 
age, de 23 cm length is a compromise between mechanical 
stability and electrical sensitivity to the long low-intensity proton 
and heavy ion bunches to be found in RHIC during commissioning, 
and the 80 degree subtended angle maximizes linear aperture. 
The striplines are aligned after brazing to maintain electrical-to- 
mechanical centers within 0.1 mm radius, eliminating the need for 
individual calibration. Because the cryogenic feedthrus isolate the 
UHV beam vacuum only from the HV insulating vacuum, and do 
not see liquid helium, a replaceable mini-ConFiat design was cho- 
sen to simplify fabrication, calibration, and maintenance. 


36839 (BNL-49313) Development of the alternate entry 
port for the ATF. Parsa, Z. Brookhaven National Lab., Upton, NY 
(United States). May 1993. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CAP—100- 
ATF-93C;CONF-930511-386: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040165. Source: OSTI; NTIS; INIS; GPO Dep. 

We discussed a second entry port for the Accelerator Test Facil- 
ity (ATF) injection system at Brookhaven National Laboratory, 
which consists of a photocathode rf gun and a straight - ahead 
beamline directly into the 50 MeV linac. The proposed second en- 
try port should improve the beam quality and lower the emittance 
needed for FEL (Free Electron Laser), and laser - acceleration ex- 
periments. A discussion on the laser driven high brightness 
photoelectrons through the primary entry port (a low energy 180 de- 
grees achromatic double bend transport line) now in operation, and 
a beam analysis for the proposed secondary port is also given 


36840 (BNL-49346) Heat leak testing of a superconducting 
RHIC dipole magnet at Brookhaven National Laboratory. De- 
Lalio, J.T.; Brown, D.P.; Sondericker, J.H. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 7p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC02-76CH00016. (CONF-930703-29 International cryogenic 
engineering conference and international cryogenic materials con- 
ference, Albuquerque, NM (United States), 12-16 Jul 1993). Order 
Number DE93040168. Source: OSTI; NTIS; INIS; GPO Dep. 
Brookhaven National Laboratory is currently performing heat load 
tests on a superconducting dipole magnet. The magnet Is a proto- 
type of the 360, 8 cm bore, arc dipole magnets that will be used in 
the Relativistic Heavy lon Collider (RMC). An accurate measure- 
ment of the heat load is needed to eliminate cumulative errors 
when determining the REUC cryogenic system ioad requirements. 
The test setup consists of a dipole positioned between two 
quadrupoles in a common vacuum tank and heat shield. Piping 
and instrumentation are arranged to facilitate measurement of the 
heat load on the primary 4.6 K magnet load and the secondary 55 
K heat shield load. Initial results suagest that the primarv heat load 
is well below design allowances. The secondary load was found to 





be higher than estimated, but remained close to the budgeted 
amount. Overall, the dipole performed to specifications. 


36841 (BNL-49370) An_ injection scheme for the 
Brookhaven ATF utilizing space-charge emittance growth com- 
pensation. Gallardo, J.C.; Kirk, H.G. Brookhaven National Lab., 
Upton, NY (United States). May 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CAP—96-ATF-93C;CONF-930511-385: International particle accel- 
erator conference, Washington, DC (United States), 17-20 May 
1993). Order Number DE93040041. Source: OSTI; NTIS; INIS; 
GPO Dep. 

We consider possible configurations for injection of 
photocathode-produced electron beams straight into linear acceler- 
ating sections. A slightly convergent beam into the linac is required 
for maximum transmission through the linac sections and therefore 
a solenoid pair is considered. We describe strategies for placing 
the rf gun injector and the strength of the solenoids so as to mini- 
mize the emittance growth of the beam as it traverses the linac 
sections. The simulation codes PARMELA and TRACE 3-D were 
used for this design study. 


36842 (DOE/ER/40150—230) Automated measurement of 
cavity frequency and cavity tuning at CEBAF. Li, Rui; Simrock, 
S.N.; Yunn, Byung C. Southeastern Universities Research Associa- 
tion, Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. Jun 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-PR-93-011). Order Number DE93040863. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We propose a method here which allows the measurement of 
the cavity resonance frequency in a frequency range up to +5 kHz 
from the operating frequency. This is achieved by phase modula- 
tion of the incident signal with noise to drive the cavity with a broad 
band spectrum. The cavity resonance frequency can then be deter- 
mined from the response signal of the field probe, which has a 
narrow frequency spectrum due to the high loaded Q of the cavity 
of 6.6x 10®, corresponding to a cavity bandwidth of 125 Hz. 


36843 


(FNAL/C—92/387) Use of an INR-style bunch-length 
detector in the Fermilab Linac. McCrory, E.S. (Fermi National 
Accelerator Lab., Batavia, IL (United States)); Schmidt, C.W.; Fes- 
chenko, A.V. Fermi National Accelerator Lab., Batavia, IL (United 
States). [1993]. 5p. Sponsored by USDOE, Washington, DC 


(United States). DOE Contract AC02-76CH03000. (CONF- 
9208109-89: 16. international LINAC conference, Ottawa 
(Canada), 23-28 Aug 1992). Order Number DE93019402. Source: 
OSTI; NTIS; INIS; GPO Dep. 

device to accurately measure the phase extent of a linac beam 
is being developed for use in the Fermilab 400 MeV Linac Up- 
grade. Prototypes have been and are being tested. We have 
attempted to improve the original design from the Institute for Nu- 
clear Research in Moscow (INR) to increase the resolution for 
adequate operation at 805 MHz. The device incorporating a new 
arrangement of lens and deflector, reported previously, cannot 
achieve the desired resolution. This paper describes the operation 
and the strengths and weaknesses of the three types of bunch- 
length detectors (BLDs) and the measurements made at this time. 
The differences among these devices is delineated by the relative 
position of the rf deflector and the electrostatic einsel lens, as fol- 
lows: INR—Lens before deflector; Fermilab—Lens after deflector; H- 
beam; and FNAL/INR-Lens and deflector combined. To satisfy the 
goals of commissioning the new linac, a resolution of about 5 pi- 
coseconds (1° at 805 MHz) is desired. 


36844 (FNAL/C—93/220) Techniques for measurement of 
dipole endfields with a rigid integrating coil. Glass, H.D. Fermi 
National Accelerator Lab., Batavia, IL (United States). Jul 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-930511-382: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93019389. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The endfield is often one of the most critical regions in conven- 
tional accelerator magnets. While the magnetic field structure of 
dipole ends can be complicated, it can be well described by a few 
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parameters which include the effective magnetic length, L.y, and 
the integrated harmonics. Both of these parameters can be mea- 
sured using a rigid coil which measures f Bdl in the endfield 
region as a function of insertion depth z and transverse displace- 
ment x. We employ a data analysis technique which uses these 
measurements to remove body field contributions to the end field 
integral, resulting in the effective integrated endfield shape. A least 
squares polynomial fit is then used to estimate the harmonic 
coefficients up to decapole. We also present the technique for mea- 
suring Ly as a function of magnet current. These measurement 
techniques were successfully used in a study to finalize the design 
of the endpacks for the Fermilab Main Injector Dipole. The tech- 
niques are sufficiently general to be useful for other applications, 
such as the testing of the SSC Medium Energy Booster endpacks. 


36845 (FNAL/C—93/228) Simulation of slow extraction in 
the Main Injector. Mishra, C.S.; Harfoush, F.A.; Johnstone, J. 
Fermi National Accelerator Lab., Batavia, IL (United States). Aug 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-930511-483: _Interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE94000577. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Recent modifications to the tracking code TEAPOT have allowed 
us to simulate both ramp and slow extraction in the Fermilab Main 
Injector at 120 GeV/c. This calculation includes all the magnetic 
field and alignment errors. Preliminary results from this calculation 
are presented here and compared with other calculations. Further 
studies to optimize the strength and ramp of the extraction ele- 
ments are in progress. 


36846 (FNAL/C—93/230) Correction schemes to improve 
the dynamical aperture of the Main Injector. Mishra, C.S.; Har- 
foush, F.A. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-93051 1— 
488: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE94000594. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Tracking simulations have revealed that the dominant factors lim- 
iting the dynamical aperture of the Main Injector are the large 
octupole component and the random errors in the recycled Main 
Ring quadrupoles. This paper describes a correction scheme that 
reduces the effect of these errors on the performance of the Fermi- 
lab Main Injector, especially for the slow extraction operation. 


36847 (FNAL-TM—1792) Tevatron injection timing. Saritepe, 
S.; Annala, G. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jun 1998. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE93019385. Source: OSTI; NTIS; INIS; GPO Dep. 

Bunched beam transfer from one accelerator to another requires 
coordination and synchronization of many ramped devices. During 
collider operation timing issues are more complicated since one 
has to switch from proton injection devices to antiproton injection 
devices, Proton and antiproton transfers are clearly distinct 
sequences since protons and antiprotons circulate in opposite di- 
rections in the Main Ring (MR) and in the Tevatron. The time 
bumps are different, the kicker firing delays are different, the kick- 
ers and lambertson magnets are different, etc. Antiprotons are too 
precious to be used for tuning purposes, therefore protons are 
transferred from the Tevatron back into the Main Ring, tracing the 
path of antiprotons backwards. This tuning operation is called “re- 
verse injection.” Previously, the reverse injection was handled in 
one supercycle. One batch of uncoalesced bunches was injected 
into the Tevatron and ejected after 40 seconds. Then the orbit clo- 
sure was performed in the MR. In the new scheme the lambertson 
magnets have to be moved and separator polarities have to be 
switched, activities that cannot be completed in one supercycie. 
Therefore, the reverse injection sequence was changed. This in- 
volved the redefinition of TVBS clock event $D8 as MRBS $D8 
thus making it possible to inject 6 proton batches (or coalesced 
bunches) and eject them one at a time on command, performing 
orbit closure each time in the MR. Injection devices are clock event 
driven. The TCLK is used as the reference clock. Certain TCLK 
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events are triggered by the MR beam synchronized clock (MRBS) 
events. Some delays are measured in terms of MRBS ticks and 
MR revolutions. See Appendix A for a brief description of the beam 
synchronized clocks. 


36848 (FNAL-TM-—1852) Linac BPM cable phase matching. 
Arthur, J. Fermi National Accelerator Lab., Batavia, IL (United 
States). 6 Aug 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. Order Number 
DE94000573. Source: OSTI; NTIS; INIS; GPO Dep. 

This report explains the method chosen to phase match cables, 
it's accuracy and the effects of mismatched cables on the position 
output of the Linac Beam Position Module. 


36849 (FNAL-TM-—1854) Comments about the use of a Zig- 
Zag transformer to reduce the neutral current created by 
unbalanced nonlinear loads. Beverly, L.; Hance, R.; Kristalinski, 
A.; Visser, A. Fermi National Accelerator Lab., Batavia, IL (United 
States). Sep 1993. 29p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO2-76CH03000. Order Number 
DE94000622. Source: OSTI; NTIS; INIS; GPO Dep 

The subject of AC line currents with high harmonic content and 
the potential for overloaded neutral wires caused by the non-linear 
loading of electronic power supplies has become one of the most 
popular and at the same time a very complex topic among electri- 
cal engineers. Different solutions are offered for this problem. 
Some examples are specially designed K-rated AC distribution 
transformers, delta connected primary windings, and L-C tuned fil- 
ters. All of the above methods have some limitations. For instance, 
a K-rated transformer does not eliminate harmonics, but transmits 
them into the feeder. Neutral currents that flow from various loads 
to the K-rated transformer are still very high. These K-rated trans- 
formers are more expensive and are larger in physical size than 
conventional transformers. The delta connected primary of a power 
distribution transformer can only eliminate triplen harmonics for 
balanced loads. Neutral currents caused by the loads are not elimi- 
nated. The primary side circuit breaker may also not protect a 
transformer against overcurrents because the circuit breaker will 
not see the triplen harmonic current that is circulating in the 
primary of the transformer. L-C filters can create undesirable reso- 
nances, which will lead to an increase in harmonic currents. 
Another solution is to use a number of small Zig-Zag transformers 
to reduce the neutral current. This is attractive for the following 
reasons: relatively low cost, simplicity, ease of installation on exist- 
ing distribution systems, ability to keep neutral currents local thus 
eliminating the need for larger neutral wires, and the ability to im- 
prove the fundemental load current balance as well. 


36850 (FNAL-TM—1857) A beam sweeping system for the 
Fermilab antiproton production target. Bieniosek, F.M. Fermi 
National Accelerator Lab., Batavia, IL (United States). Aug 1993. 
35p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO2-76CH03000. Order Number DE94000589. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In the Main Injector era beam intensities high enough to damage 
the antiproton production target will be available. In order to con- 
tinue to operate with a tightly-focused primary beam spot on the 
target, and thus maintain yield, it will be necessary to spread the 
hot spot on the target by use of a beam sweeping system. This 
report summarizes the requirements for such a system, and ad- 
dresses the issues involved in the design of a sweeping system. 


36851 (IFVE-OLU-92-28) Design experience and testing re- 
sults of pulse multibeam planar generating triode tube. 
Voronin, V.V. (and others); Voronin, V.I.; Golovanov, A.|. Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1992. 12p. (In Russian). Order Number DE94601201. Source: 
OSTI; NTIS (US Sales Only); INIS 

The results of prototype design of a new powerful generating 
tube are presented. The construction and manufacturing features 
are described. The measurement results of the triode static and 
dynamic characteristics are presented. At the 148.5 MHz operating 
frequency the power 220 kW was obtained in a pulse with duration 
150 psec. 12 refs.; 8 figs. 
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36852 (IFVE-OP-91-30) Crystallooptics of high-energy +- 
beams. 1.y7-beam polarimetry. Maisheev, V.A.; Mikhalev, V.L.; 
Frolov, A.M. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Serpukhov (Russian Federation). Inst. Fiziki 
Vysokikh Ehnergij. 1991. 15p. (In Russian). Order Number 
DE94601204. Source: OSTI; NTIS (US Sales Only); INIS. 

A possibility of using the double refraction of high energy 
photons in a single crystal as spin anisotropic madia in the mea- 
surements of linear and circular polarization of hard photons, as 
well as for the experimental determination of the dynamic charac- 
teristics of dichroism of these media (Re(n-tilde) and of Jm(n-tilde) 
parts of their refractive factors at different energies of photons, is 
considered). 16 refs.; 3 figs. 


36853 (INS—977) Development of 2.45GHz compact ECR 
ion sources with permanent magnets. Tojyo, E.; Ohshiro, Y.; 
Oyaizu, M.; Shirakabe, Y. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. May 1993. 9p. Order Number DE94707691. 
Source: OSTI; NTIS; INIS. 

Two kinds of new compact ECR ion sources have been devel- 
oped by use of permanent magnets only, for the purpose of 
acceleration tests of the 25.5MHz INS split coaxial RFQ linac and 
the 50MHz one. Confined magnetic fields of sources are 
constructed by permanent magnets only. In this paper design pa- 
rameters, structures, magnetic field distributions and extracted 
beam properties of these sources are described briefly. (author). 


36854 (JINR-5-56-92, pp. 16-29) Designing of the magnetic 
system by the solution of invesrse problem. Zhidkov, E.P.; 
Lima, S.; Polyakova, R.V.; Yudin, |.P. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. In JINR rapid com- 
munications. Collection no. 5. 62p. Order Number DE94602230. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The problem of searching for the design of the magnetic system 
for creation of a magnetic field with the required characteristics in 
the given area is solved. 8 refs.; 2 figs.; 1 tab. 


36855 (KAERC—206/90) Investigation on the sealed-off 
neutron tube using the spark ion source. Zang Gwong Hi. Min- 
istry of Atomic Energy, Pyongyang (Korea, Democratic People’s 
Republic of). Research Center for Atomic Energy. May 1992. 6p. 
(In Korean). Order Number DE94602227. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The new ion source that has three spark electrodes, was de- 
scribed. It can give |, of 100~300A at U,=10215kV and 
U,=12kV. Several spark electrodes that circularly operate, were 
arranged along the surface of a cylindrical ceramic insulator, result- 
ing in significant increase of the life-time of this source. The new 
neutron tube that has been proofed to 200 kV, was developed and 
a pulsed yield of the tube was 1.2x10’ neutrons. (author). 


36856 (KEK-PROC—92-4, pp. 9-20) Vacuum system for 
super-accelerator SSC. Ishimaru, Hajime (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japan- 
ese). (CONF-9203224—-: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

The superconducting super collider in USA is the experimental 
installation for high energy physics planned as the proton-proton 
collision ring of 20 TeV using superconducting magnets, which be- 
gins the construction in 1993, and is expected to be completed in 
2000. The ring is that of race track type, the radius of the circular 
part is 15 km, and the circumference is about 86 km. The constitu- 
tion of the SSC is explained. The collision ring is a superhigh 
vacuum system, 94% of which is at liquid helium temperature, and 
6% is at normal temperature. As to the vacuum of the beam cham- 
ber of the SSC, the required pressure, the gas release due to 
synchrotron radiation, the buildup of hydrogen (pressure bump), 
neutralization, the impedance and the heat generation of the beam 
chamber are discussed. The extremely low temperature of 4.5 K 
and the superhigh vacuum of 10~'° Torr are maintained in the 
beam chamber, and its design is explained. The cryogenic system 





and heat insulation vacuum, the problems of the vacuum system 
and the proposal by the author are described. (K.|.). 


36857 (KEK-PROC-—$2-4, pp. 30-37) Vacuum system of 
KEK-B factory. Kanazawa, Kenichi (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)); Suetsugu, Yusuke. National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. 
(In Japanese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

B factory is the accelerator for obtaining the knowledge on CP 
break by making the resonance state of T(4S) using the collision of 
electron-position, and investigating the decay process of B mesons 
arising from the T(4S). The measurement of the flight distance till 
B mesons decay becomes the central matter. It is necessary to be 
observed in the system of the moving T(4S). KEK, SLAC and Cor- 
nell University are going to promote concretely B factories in the 
world, and the constitution of that in KEK is explained. In this re- 
port, the case of utilizing the TRISTAN MR tunnel is described. 
The main parameters of the KEK B factory are shown. The design 
of the vacuum system is how to cope with the synchrotron radia- 
tion. At the design current value and the pressure of 10~7Pa, the 
beam life in vacuum of more than 10 h can be assured. The ex- 
haust system, the chamber material and the collision point are 
reported. It is necessary to forecast considerably accurately the de- 
tailed program of vacuum rise and the decrease of gas release 
rate due to synchrotron radiation. (K.1.). 


36858 (KEK-PROC—92-4, pp. 47-59) Vacuum system of 
damping ring in KEK linear collider test facility. Terunuma, 
Nobuhiro (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Kanazawa, Kenichi. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). 
(CONF-9203224—: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

As the future plan of high energy elementary particle experiment, 
there is the Japan linear collider (JLC) project. This is to accelerate 
electrons and positrons up to 750 GeV with a linear accelerator, 
and by colliding them head on, to study on 1.5 TeV elementary 
particle reaction. As for linear colliders, it is advantageous that the 
background of reaction is very little, and the more clear and preci- 
sion study can be realized. In order to realize this linear collider, 
the further research and development of accelerators are indis- 
pensable, and at present the construction of the accelerator test 
facility is in progress in KEK. It is expected to start the operation in 
1994. The outline of the ATF is explained. The realization of ul- 
tralow emittance beam is the objective of the damping ring. The 
state of emittance due to the collision of beam with residual gas is 
explained. The design of the vacuum chamber is described on the 
wiggler and the deflection chamber, the vacuum components and 
so on. The effect of synchrotron radiation on chamber temperature 
and pressure is shown. (K.I.). 


36859 (KEK-PROC—92-4, pp. 60-63) Vacuum of PFring and 
transition of beam life. Takiyama, Yoichi (National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan)); Hori, Yoichiro; Kobaya- 
shi, Masanori. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (In Japanese). (CONF-9203224—: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

The 2.5 GeV PFring of the synchrotron radiation experiment fa- 
cility in National Laboratory for High Energy Physics stored beam 
for the first time in February, 1982, and since then, the reinforce- 
ment of the light absorber, the replacement of deflection 
electromagnet ducts, the heightening of the brightness of the light 
source, the installation of the insertion type light source and others 
have been carried out. This time, the change in the vacuum of the 
PFring was shown with graphs by using the mean value of 48 BA 
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gauges installed for monitoring PFring vacuum. Moreover, from the 
change of pressure in the place where new beam ducts were in- 
stalled in 1991, the state of seasoning of the beam ducts is 
reported. The main gas release in the PFring is due to the light re- 
lease by synchrotron radiation, and the pressure in the PFring is 
proportional to storage beam current. The transition of the mean 
vacuum value, the pressure in the new ducts and the change of 
beam life are reported. (K.1.). 


36860 (KEK-PROC—92-4, pp. 69-74) Present status of vac 
uum system of TARN-2. Chida, Katsuhisa (Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study); Aragaki, Ryoji; Tanabe, Tetsumi; 
Tomizawa, Masahito; Katayama, Ichiro; Yoshizawa, Morio; 
Yoshizawa, Jun; Xu, H.J.; Mizobuchi, Akira. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japan- 
ese). (CONF-9203224—-: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

TARN-2 is the synchrotron which was constructed after TARN-1 
was disassembled, for the purpose of accelerating heavy ions, 
storing and cooling them. Since the beam circulating test in 1989, 
the experiments of acceleration, storage, electron cooling, beam 
taking-out and so on have been carried out, using the beams of P, 
D,He-3, alpha and others. The circumferential length of this ring is 
78 m, but the vacuum exhaust system uses the titanium sublima- 
tion pump, ion pump and turbo molecular pump which were used 
for TARN-1. The mean vacuum at the time of ordinary experiment 
is 10—-'° Torr. In 1991, for the experiment of the storage and elec- 
tron cooling of heavy ion beam, the vacuum exhaust system was 
strengthened. The transition of the ring operation pressure is 
shown. The vacuum indication system was made by using PC 
9800. The vacuum system of TARN-2 has been operated almost 
smoothly. As the problems for hereafter, the improvement of the 
pump system for further heightening vacuum, the uniform high 
temperature baking of the whole, the improvement of the transport 
system and others are pointed out. (K.I.). 


36861 (KEK-PROC-—92-4, pp. 143-153) Beam impedance of 
bellows in TRISTAN vacuum system. Koizumi, Harunori 
(Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo (Japan)); 
Miyazaki, Mitsunari; Terunuma, Nobuhiro; Momose, Takashi; Ishi- 
maru, Hajime. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (In Japanese). (CONF-9203224—: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

The vacuum system of TRISTAN in National Laboratory for High 
Energy Physics experienced various problems due to RF wave and 
wall current arising by beam running during its six years operation. 
To these problems, at present the countermeasures have been 
empirically taken, such as the holes in the exhaust system are 
made small, RF shield is attached to the bellows, RF contact is 
provided for the flange part and so on, thus obstruction does not 
occur in the beam operation. In order to carry out the design taking 
these effect in consideration, it was decided to examine the RF 
power and to obtain the quantitative data of beam impedance and 
others. The data acquisition is carried out by the calculation with a 
large computer and the evaluation test using a test chamber piece. 
In this paper, first the problems actually occurred in the incidence 
storage ring and the electron-positron collision ring of TRISTAN are 
explained, and next, as the example of calculation with a large 
computer, the results of the calculation of the impedance of bel- 
lows in both storage ring and collision ring are shown. The trend of 
impedance change due to the shape change of bellows and gas- 
kets was able to be grasped. (K.I.). 


36862 (KEK-PROC—92-4, pp. 160-174) Deformation and 
repair of septum chamber in electron incidence part of accu- 
mulation ring (AR) of TRISTAN. Miyazaki, Mitsunari 
(ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo (Japan)); 
Takeda, Hiroshi; Maehara, Hiroshi; Terunuma, Nobuhiro; Momose, 
Takashi; Ishimaru, Hajime. National Lab. for High Energy Physics, 
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Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224—-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS 

Since January, 1991, the incidence efficiency of beam of the ac- 
cumulation ring (AR) of TRISTAN lowered in the incidence mode 
operation. As the result of investigation in October, 1991, it was 
confirmed that the septum chamber in electron incidence part de- 
formed, therefore, the temporary repair was carried out with thin 
plates, and the efficiency was improved. At the time of the winter 
beam shutdown in 1991, the major repair of deformation was car- 
ried out, and as the result, the incidence efficiency returned to the 
normal. The construction and the arrangement of the septum 
chamber, the deformation of the septum chamber, the principle 
and the procedure of the repair, the simulation test of the deforma- 
tion, the repair works and so on are reported. The deformation of 
the septum chamber was examined on the bending stress and the 
shearing stress due to twisting. (K.I.) 


36863 (KEK-PROC-—S2-4, pp. 213-217) Research and devel- 
opment in KEK B-factory: Trial manufacture of copper beam 
ducts. Suetsugu, Yusuke (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Kanazawa, Kenichi; Katane, Mamoru; 
Torii, Tsuneo; Kakiuchi, Syunji; Kobari, Toshiaki. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In 
Japanese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

The collision ring in KEK B-factory is composed of the high en- 
ergy ring (HER) for 8 GeV electrons and the low energy ring (LER) 
for 3.5 GeV positrons. In order to realize high luminosity, the maxi- 
mum beam current is 1.1 A in the HER and 2.6 A in the LER, thus 
experiment is carried out with large current which was never used 
so far for collision rings. Accordingly, the synchrotron radiation gen- 
erated by beam becomes high intensity. The main SR parameters 
of both rings are shown. In order to remove the generated heat ef- 
ficiently, duct materials must have good thermal conductivity. As to 
aluminum and copper, the example of the calculation of the highest 
temperature and the maximum thermal stress on the surface for the 
incident power of SR and the allowable stress at that temperature 
is shown. At least in the wiggler part where thermal input is large, 
copper beam ducts must be used. The trial manufacture of copper 
beam ducts is reported on their structure, material, the method of 
working and joining. The subjects for hereafter are shown. (K.1.) 


36864 (KEK-PROC—92-4, pp. 218-225) Extremely high vac- 
uum cryopump totally made of metals. Yagi, Nobuaki (Daikin 
Kogyo Co. Ltd., Osaka (Japan)); Awaihara, Masaru; Yamamoto, Hi 
royasu. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1992. (In Japanese). (CONF-9203224—: 8. meeting 
on ultra high vacuum techniques for accelerators and storage 
rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 
8th meeting on ultra high vacuum techniques for accelerators and 
storage rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

For the pumps for forming extremely high vacuum, in addition to 
the sufficient effective exhausting capacity, the cleanness of the 
pumps themselves is important. In order to solve the problem of 
pollution, the extremely high vacuum cryopump totally made of 
metals was developed with new concept, and extremely high vac- 
uum was attained relatively easily. The requirement as extremely 
high vacuum pumps, the features of the principle of cryopumps 
such as attainable pressure, effective exhausting speed and clean- 


ness, the construction, and the experiment using the new pump 
are reported. (K.1.) 


36865 (KEK-PROC-—92-4, pp. 226-233) Hydrogen exhausting 
characteristics of cryopumps in ultrahigh vacuum region. 
Kurokawa, Yujiro (ULVAC Corp., Chigasaki, Kanagawa (Japan)); 
Takeuchi, Kyoko; Tuzi, Yutaka; Furuya, Shinji; Morimoto, Hidetoshi. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
May 1992. (In Japanese). (CONF-9203224-: 8. meeting on ultra 
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high vacuum techniques for accelerators and storage rings, 
Tsukuba (Japan), 12-13 Mar 1992). in Proceedings of the 8th 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

In the ultrahigh vacuum system which was sufficiently heated 
and degassed, since the main composition of the remaining gas is 
hydrogen, therefore for the vacuum pumps operated in ultrahigh 
vacuum region, the excellent characteristics of exhausting hydro- 
gen are demanded. In the mechanical cryopumps which have been 
used as the pumps for ultrahigh vacuum, the noncondensing gas 
with high vapor pressure such as hydrogen and neon is exhausted 
by adsorbing it to mostly active carbon. In order to measure the 
exhaust speed of the pump in ultrahigh vacuum region, conduc- 
tance modulation method is effective. In this research, an iris valve 
having the shape of camera iris was used as the variable conduc- 
tance, and the characteristics of exhausting hydrogen near the 
attained pressure of a cryopump were attempted to be measured 
by the conductance modulation method. The principle of the con- 
ductance modulation method, the vacuum system, the iris valve 
and the experimental results are reported. (K.I.). 


36866 (KEK-PROC-—92-4, pp. 234-245) Evaluation test in 
10-2 Torr extremely high vacuum of cryopump made in ex- 
USSR. Goto, Nobuaki (National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan)); Momose, Takashi; Ishimaru, Hajime; Fi- 
latov, D.L.; Larin, M.P. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224—-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

The performance evaluation of a cryopump made in USSR, to 
which special surface treatment was applied, was carried out. The 
surface area inside the pump is about 4400 cm®, the dimensions of 
the pump are 250 mm in diameter and 500 mm in length, and the 
cryosurface is at the liquid helium temperature. The total capacity 
of the liquid helium vessel is about 6 liters. The main material of 
the pump is titanium. The attained pressure with the pump alone 
by attaching a blank flange to the exhaust port reached 10-° Pa 
without baking, about 30 hours after liquid helium was let in, and 
after 1400 hours, 2 x 10~-'° Pa was shown. On all the internal sur- 
faces of the pump, aluminum was vapor deposited, and the crystal 
grain size is 2 - 3 um, and the deposited film thickness is 2 - 3 
um. The surface roughness is Rmax = 0.16 wm. The quantity of 
helium evaporation is 0.075 liter/day in terms of liquid. This pump 
can be used for two and a half months by filling helium once. The 
cryopump, the vapor deposition method of metals, the evaluation 
experiment and the surface analysis are reported. (K.1.) 


36867 (KEK-PROC-—92-4, pp. 246-248) Exhaust speed 
measurement of Ta getter pump in 10~'° Pa region by con- 
ductance modulation method and its analysis method. Terada, 
Keiko (Tokyo Univ. (Japan). Inst. of Industrial Science); Okano, Tat- 
suo; Arai, Takao; Takeuchi, Kyoko; Tuzi, Yutaka. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (in 
Japanese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan) 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

By using the conductance modulation type pressure balance 
measuring equipment, the exhaust speed of a pump and gas emis- 
sion rate were measured in ultrahigh vacuum region. Moreover, the 
calibration of the sensitivity of a quadrupole type mass analyzer 
was carried out by the conductance modulation method. The out- 
line of the conductance modulation method is explained. The 
conductance modulation type pressure balance measuring equip- 
ment consists of a vacuum vessel, variable conductance 
mechanism, gas introduction mechanism, and rough exhausting 
system. In the measurement this time, a tantalum getter pump was 
used. The components of the experimental setup are explained. 
When exhausting was carried out with the Ta getter pump at 77 K, 
and the remaining gas was analyzed with the quadrupole type 





mass analyzer, the pressure was 3 x 10-'° Pa. The remaining 
gases were hydrogen, methane, carbon monoxide and carbon 
dioxide. The results are summarized. (K.I.). 


36868 (KEK-PROC—92-4, pp. 249-255) Vacuum performance 
of turbo molecular pumps coping with extremely high vacuum 
(EL-processed product). Enosawa, Hideki (Seiko Seiki Co. Ltd., 
Narashino, Chiba (Japan)); Suda, Hiroyuki; Urano, Tomoaki; Ishi- 
maru, Hajime. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (in Japanese). (CONF-9203224—: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

By the EL processing which can form thin dense surface oxide 
layer on the surface of aluminum alloys, the main components of a 
TMP were made, and the vacuum performance was evaluated, 
therefore, it is reported. The parts to which the EL processing was 
applied were rotating blades, stationary blades, stationary blade 
spacers and casing, which are arranged on high vacuum side. The 
casing was made of aluminum alloy having good gas emission 
characteristics instead of stainless steel. The specification of the 
TMP is shown. The attained pressure was compared between a 
standard pump and the EL-processed pump, and the attained 
pressure with tandem pumps was measured. The results are re- 
ported. (K.I.). 


36869 (KEK-PROC—92-4, pp. 263-268) Effect of thermal his- 
tory on copper gaskets. Yamamoto, Yoshinori (Hitachi Cable, 
Ltd., Tokyo (Japan)); Nagai, Yasuchika; Abe, Gen; Saito, Yoshio; 
Sato, Yoshihiro. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (In Japanese). (CONF-9203224—: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

The improvement of the reliability in the tightness of flange joints 
is indispensable for the development of vacuum technology. At 
present in the joints for ultrahigh vacuum system, the method of 
sealing by pressing oxygen-free copper gaskets with knife-edge 
type flanges has been used widely. In such joints, when baking is 
carried out under high temperature condition of about 500 degC, 
the tightness deteriorates to cause leak. This is because oxygen- 
free copper recrystallizes and softens by high temperature heating, 
and the stress applied by tightening the flanges is released. As 
one method of solving this problem, the copper alloys which are 
hard to recrystallize have been used as gaskets. This time, as for 
the joints using copper alloy gaskets and oxygen-free copper 
gaskets, by examining the deformation and the state of work hard- 
ening of the gaskets, the difference in the sealing ability and the 
difference in the endurance against thermal history due to the dif- 
ference of materials were investigated. The gaskets used were 
oxygen-free copper of initial hardness 65 Hv and Cu-0.02%Zr alloy 
of initial hardness 65 and 85 Hv. The sealing in normal tempera- 
ture state, after thermal history and so on are reported. (K.1.). 


36870 (KEK-PROC—92-4, pp. 269-279) Trial manufacture 
and test of gaskets applicable to flanges of knife-edge type 
and V-grooved type. Obara, Kenjiro (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Murakami, Yoshio. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). 
(CONF-9203224—: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

In the sealing mechanism using gaskets, the close contact of 
flanges and gaskets controls the sealing performance. The degree 
of close contact can be evaluated by the conductance of the 
minute channels formed between flanges and gaskets, and the 
equation for representing the conductance is given. The relation of 
the conductance with tightening force and the ratio of gasket form 
is shown. It was found that the increase of the contact width of 
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flanges and gaskets is more effective for reducing the conductance 
than the increase of tightening force. It is important to maintain 
sealing against baking and mechanical stress in use. New type 
gaskets were made for trial, and the performance was tested by 
using conventional knife-edge type flanges and new V-grooved 
type flanges. The gaskets of new type, the V-grooved type flanges, 
and the thermal cycle test, the loading test and the repeated use 
test are reported. Six types of the new type gaskets with different 
thickness and width did not show significant difference in the leak 
test. (K.I.). 


36871 (KEK-PROC—92-4, pp. 280-287) Sealing performance 
of metal packings for NW 25. Nakagawa, Mitsuru (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Momose, 
Takashi; Ishimaru, Hajime. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (in Japanese). (CONF- 
9203224-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

For the vacuum seals in the rough exhaust system of the inci- 
dent accumulation ring (AR) and the electron-positron collision ring 
(MR) of the TRISTAN in National Laboratory for High Energy 
Physics, NW 25 type nitril O-rings have been used. For preventing 
the deterioration of sealing performance due to the hardening of 
rubber by radiation damage, at present the exchange of the rubber 
O-rings is carried out once every year. There are about 200 rough 
exhaust systems and more than 2000 sealing parts in the rings, 
therefore, the works of exchanging them at one time are laborious. 
In future, the possibility of the rise of beam intensity and the in- 
crease of radiation level is large. Therefore, the metal packings 
matching the NW 25 type O-rings were taken up, and the compar- 
ing test of sealing performance and others was carried out. The 
metal packings tested were four types, and the setup for the leak 
test is shown. The sealing performance due to tightening torque, 
the possibility of continuous use, the effect of flaws and the com- 
parison of costs are reported. (K.|.). 


36872 (KEK-PROC—92-4, pp. 356-369) Electric discharge 
cleaning method of vacuum chamber applying PIG discharge: 
Cleaning by oxygen plasma. Saito, Masao (Ebara Research Co., 
Ltd., Fujisawa, Kanagawa (Japan)); Ota, Nobuhiko; Uramoto, 
Joshin; Kanazawa, Kenichi; Momose, Takashi; Ishimaru, Hajime. 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
May 1992. (In Japanese). (CONF-9203224—: 8. meeting on ultra 
high vacuum techniques for accelerators and storage rings, 
Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 8th 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

At the time of the initial operation of electron storage rings, the 
emission of large quantity of gas occurs from the inner walls of 
beam ducts, and serious obstruction is caused in the operation. 
This gas emission cannot be reduced by usual heating degassing 
treatment. At present also in National Laboratory for High Energy 
Physics, the plan of the next reconstruction of the TRISTAN accel- 
erator is investigated, and it is desirable to establish the surface 
treatment method to reduce such gas emission. As the surface 
treatment method of this kind, so far alkali washing and glow dis- 
charge cleaning have been carried out, but they have some 
demerits. Therefore, the authors have developed the electric dis- 
charge cleaning method that can maintain discharge even at low 
pressure, and can clean in a short time without damaging walls, so 
that emitted gas can be exhausted effectively. As the reaction gas, 
oxygen is used, and by the chemical sputtering of the oxygen radi- 
cals generated by discharge, hydrocarbon contaminants are 
cleaned. The experiment is reported. (K.1.). 


36873 (KEK-PROC-—92-4, pp. 370-379) Photodesorption 
characteristics of pure aluminum treated with oxygen plasma. 
Ota, Nobuhiko (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Saito, Masao; Kanazawa, Kenichi; Momose, 
Takashi; Ishimaru, Hajime. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224—: 8. meeting on ultra high vacuum techniques for 
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accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

In the electron or positron storage ring like TRISTAN, syn- 
chrotron radiation is emitted, and when it hits beam ducts, the gas 
emission called photodesorption is caused. This gas emission ex- 
erts large influence to the storage life of electrons, therefore, the 
study on this photodesorption has been carried out in a number of 
laboratories which have storage rings. Generally the gases emitted 
by photodesorption are mostly Hz, CO and COs. This time, as for 
the pure aluminum, to the surface of which the chemical dry clean- 
ing using oxygen plasma was applied, the photodesorption 
characteristics were measured, and the interesting results were 
obtained, therefore, those are reported. The oxygen plasma pro- 
cessing apparatus, the sample of the extruded chamber which has 
the nearly same form as that of the present deflection chamber, 
the setup for measuring gas emission, the equation for calculating 
photodesorption coefficient, and the results of the oxygen plasma 
processing experiment and the primary and secondary irradiation 
experiments, and the cleaning effect of oxygen plasma processing 
are reported. (K. |.). 


36874 (KEK-PROC—92-4, pp. 390-394) Effect of photoelec- 
trons to photodesorption. Matsumoto, Manabu (Hitachi Ltd., 
Tokyo (Japan)); Kobari, Toshiaki; Kobayashi, Masanori; Hori, 
Yoichiro. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1992. (In Japanese). (CONF-9203224—: 8. meeting 
on ultra high vacuum techniques for accelerators and storage 
rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 
8th meeting on ultra high vacuum techniques for accelerators and 
storage rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

In photodesorption, photoelectrons take part by electron light 
impact desorption in addition to high energy light-stimulated des- 
orption, and according to which is dominant, the way of thinking 


and the means of reducing desorption are different. It was already 
reported that by obstructing the photoelectrons scattering from an 
irradiated surface with an electric field, emitted gas decreased to 1/ 
3. In this study, in order to understand the effect of photoelectrons 
to photodesorption more in detail, photoelectron yield (number of 
photoelectrons/number of irradiated photons) and the energy de- 


pendence of emitted gas quantity were investigated. The 
experimental setup, the sample of a duct with targets, and the ex- 
perimental results on desorption coefficient and photoelectron yield 
are reported. Both desorption coefficient and photoelectron yield 
changed due to light energy, and had the peaks in relatively low 
energy region. Both peak energies are nearly equal, accordingly, it 
is considered that the increase of the desorption coefficient in low 
energy region is mainly due to the effect of electron impact desorp- 
tion by photoelectrons. (K.I.). 


36875 (KEK-PROC—92-4, pp. 395-402) Applicability of 
chemical decomposition of adsorbed water to ultrahigh vac- 
uum. Tatenuma, Katsuyoshi (STEM (Japan)); Momose, Takashi; 
Ishimaru, Hajime. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (In Japanese). (CONF-9203224-: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

In ultrahigh vacuum, as the method of removing adsorbed water 
that exerts large influence to attainable pressure and the time for 
exhaust, the method of chemically removing water was devised. 
This method of removing adsorbed water is based on the principle 
of chemically dissociating the oxygen-hydrogen bond of water 
molecules and exhausting the decomposed products to the outside 
of a vacuum system in gaseous state. In order to find out the feasi- 
bility of this method, first, the preliminary experiment was carried 
out by using organic silane compounds, dichloropropane and halo- 
gen gas, which are water-decomposing chemicals, and those 
chemicals were injected into the vacuum equipment made of alu- 
minum alloy. As the result, it was found that the time required for 
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the desorption of adsorbed water and exhaust was greatly re- 
duced. If this technology is realized, as the method of substituting 
for baking used so far, it becomes possible to attain ultrahigh vac- 
uum condition quickly in the equipment which is difficult to bake, 
such as large equipment and complex piping. (K.I.). 


36876 (KEK-PROC—92-4, pp. 403-414) Introduction of sam- 
ples into ultrahigh vacuum of 10-'° Pa. Odaka, Kenji (Hitachi 
Ltd., Tokyo (Japan)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224—-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

By using the introduction system of three-chamber construction, 
the introduction of samples from in the atmosphere into 10-'° Pa 
was investigated, and the prospect that the introduction can be 
done within four hours. After conveying samples frorn the treatment 
chamber at 3 x 10—® Pa to the main chamber at 7 x 10-'° Pa, the 
pressure in the main chamber returned to the original value within 
30 min. At this time from the linear introduction machine and the 
manipulator, CH4, CO and CO, were emitted. For the main 
chamber, a turbo molecular pump that can exhaust CH, must be in- 
stalled in combination, besides a titanium sublimation pump. (K.I.). 


36877 (KEK-PROC-92-4, pp. 415-417) Effects of materials 
and surface treatment on gas emission characteristics of ul- 
trahigh vacuum vessels. Ogata, Junichi (NKK Corp., Tokyo 
(Japan)); Yoshinaga, Yoichi; Ebata, Akira; Toyama, Akira; Kobaya- 
shi, Masanori. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (In Japanese). (CONF-9203224—: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

Various vacuum vessels were made, and the effects that the sur- 
face treatment and the materials exert to the quantity of emitted 
gas in ultrahigh vacuum were investigated. The construction of the 
measuring system for emitted gas is shown. As for the effect of 
surface treatment, the buffing, electrolytic polishing and mirror 
polishing of SUS 304, as for the effect of materials, SUS 304, spe- 
cially vacuum-method SUS 316 and BN precipitation steel by 
electrolytic polishing, and the effect of baking parameters, namely, 
temperature, time and pressure, were tested. The heating history 
of samples is shown. The results are reported. After the baking for 
about 72 h, the difference in the rate of gas emission due to the 
difference in the surface treatment was hardly observed. The effect 
that the materials of vacuum vessels exerted to the rate of gas 
emission was considerably large. (K.I.). 


36878 (KEK-PROC—92-4, pp. 429-435) Measurement of rate 
of gas emission in adhesives for polyimide film windows. 
Makita, Tomoko (Japan Atomic Energy Research Inst., Tokyo 
(Japan)); Konishi, Takayuki; Otsuka, Hideo; Fujita, Toshiaki; Ono, 
Hideo; Kobayashi, Katsumi. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224—-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
in Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

Polyimide film is the candidate for the window of the synchrotron 
radiation facility. The outgassing properties of polyimide film and six 
adhesives for polyimide film were tested. The outgassing from poly- 
imide did not affect the vacuum. The outgassing from epoxy type 
adhesives was admissible. The window wall of polyimide adhered 
with epoxy type adhesives had enough resistance for vacuum 
break. It is concluded that it can be put to practical use. (A.Y.). 


36879 (LAL-RT-—92-20) On the possibility of a normal con- 
ducting photo-injector for Tesla. Travier, C. Paris-11 Univ., 91 - 
Orsay (France). Lab. de l’Accelerateur Lineaire. Dec 1992. 22p. 
(CONF-9303215—: Workshop on electron gun for linear colliders, 





Batavia, IL (United States), 8 Mar 1993). Order Number 


DE94602229. Source: OSTI; NTIS (US Sales Only); INIS. 

The possibility of using a normal conducting photo-injector for 
the TESLA linear collider is investigated. It is shown that the 8 
nC,3 ps bunch can be produced with a normalized emittance less 
than 100 II mm mrad. The generation of the train depends on the 
feasibility of the laser which has to be looked at more carefully. 


36880 (LA-SUB-—93-190) Inductive Adder development. 
Miller, R.B. (Titan Technologies, Albuquerque, NM (United States). 
Spectron Div.); Davis, B.B.; Bayless, J. Los Alamos National Lab.., 
NM (United States); Titan Technologies, Albuquerque, NM (United 
States). Spectron Div. May 1989. 44p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(SDL-R-059). Order Number DE93040585. Source: OSTI; NTIS; 
GPO Dep. 

TITAN has successfully developed an Inductive Adder for use 
with a Hewlett-Packard Model 43734A Marx pulser. The unit pro- 
vides an 800 kV peak output pulse to a modified HP 5081-9551 1 
MV x-ray tube. The tube fits into the adder unit, and can thus be 
remotely operated. It delivers a peak on-axis dose of 35 mR at a 
one meter distance. Supporting radiography analyses, a description 
of the inductive adder approach and construction, and detailed test 
data are presented. 


36881 (LA-UR-93-2852) Fabrication of high-field short- 
period permanent magnet wigglers. Warren, R.W.; Fortgang, 
C.M. Los Alamos National Lab., NM (United States). 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930855—5: 15. international free 
electron laser conference, The Hague (Netherlands), 23-27 Aug 
1993). Order Number DE93040257. Source: OSTI; NTIS; GPO 
Dep. 

A permanent magnet wiggler is described that has been de- 
signed to lase at unusually short wavelengths. Its novel features 
include the following: all magnets are magnetized parallel to the 
wiggler's axis; only two pairs per period are used; the gap occu- 
pied by the electron beam is very small; the magnet arrangement 
is optimized for lasing on the third harmonic; the assembly of the 
magnets is carried out during continuous measurements of the field 
integrals; field gradients are measured with equal care; and resid- 
ual errors are corrected by gluing small correcting magnets to 
appropriate places. The assembly, testing, and trimming of this 
wiggler was accomplished in less than a week. The wiggler has 
been used to lase successfully at 0.375 um wavelength. 


36882 (LBL-33195) A closed-loop photon beam control 
study for the Advanced Light Source. Portmann, G.; Bengtsson, 
J. Lawrence Berkeley Lab., CA (United States). May 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (ESG—217;CONF-930511-375: Inter- 
national particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93019234. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The third generation Advanced Light Source (ALS) will produce 
extremely bright photon beams using undulators and wigglers. In 
order to position the photon beams accurate to the micron level, a 
closed-loop feedback system is being developed. Using photon po- 
sition monitors and dipole corrector magnets, a closed-loop system 
can automatically compensate for modeling uncertainties and ex- 
ogenous disturbances. The following paper will present a dynamics 
model for the perturbations of the closed orbit of the electron beam 
in the ALS storage ring including the vacuum chamber magnetic 
field penetration effects. Using this reference model, two closed- 
loop feedback algorithms will be compared — a classical Pl 
controller and a two degree-of-freedom approach. The two degree- 
of-freedom method provides superior disturbance rejection while 
maintaining the desired performance goals. Both methods will ad- 
dress the need to gain schedule the controller due to the time 
varying dynamics introduced by changing field strengths when 
scanning the insertion devices. 


36883 (LBL-33269) Design of the ALS transverse coupled- 
bunch feedback system. Barry, W. (Lawrence Berkeley Lab., CA 
(United States)); Byrd, J.M.; Corlett, J.N.; Hinkson, J.; Johnson, J.; 
Lambertson, G.R.; Fox, J.D. Lawrence Berkeley Lab., CA (United 
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States). May 1993. 6p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(ESG—231;CONF-930511-371: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93019255. Source: OSTI; NTIS; INIS; GPO Dep. 

Calculations of transverse coupled bunch growth rates in the Ad- 
vanced Light Source (ALS), a 1.5 GeV electron storage ring for 
producing synchrotron radiation, indicate the need for damping via 
a transverse feedback (TFB) system. We present the design of 
such a system. The maximum bunch frequency is 500 MHz, requir- 
ing that the FB system have a broadband response of at least 250 
MHz. We described, in detail, the choice of broadband components 
such as kickers, pickups, power amplifiers, and electronics. 


36884 (LBL—33271) Simulation of the ALS longitudinal 
multibunch feedback system. Byrd, J. Lawrence Berkeley Lab., 
CA (United States). May 1993. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(ESG—229;CONF-93051 1-364: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93019227. Source: OSTI; NTIS; INIS; GPO Dep. 

Longitudinal coupled bunch growth rates in the Advanced Light 
Source (ALS), a 1.5 GeV electron storage ring for producing syn- 
chrotron radiation, indicate the need for damping via a feedback 
(FB) system. The design of the system is based on the proposed 
PEP-II longitudinal FB system which uses a digital filter to provide 
the required phase and amplitude response. We report the results 
of a detailed computer simulation of the FB system including single 
particle longitudinal beam dynamics, measured RF cavity funda- 
mental and higher order modes, and response of major FB 
components such as the power amplifier and kicker. The simulation 
addresses issues such as required FB power and gain, noise, digi- 
tal filter effects, and varying initial bunch conditions. 


36885 (LBL-33279) Impedance measurements of compo- 
nents for the ALS. Corlett, J.N.; Rimmer, R.A. Lawrence Berkeley 
Lab., CA (United States). May 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00098. 
(ESG—234;CONF-930511-—370: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93019253. Source: OSTI; NTIS; INIS; GPO Dep. 

The high current and short bunch length of the ALS beam make 
the machine susceptible to beam instabilities over a frequency 
range extending to 13 GHz and beyond. All components of the 
storage ring have been carefully designed to minimize the 
impedance presented to the beam, and assemblies have been laid 
out to avoid resonant enclosures between components. Novel bel- 
lows shields allowing considerable mechanical movement while 
maintaining a low impedance are described. Results are presented 
of impedance measurements of ALS components and assemblies 
of components, using a precision coaxial wire technique in fre- 
quency domain, extending to frequencies beyond cut-off. All 
measurements were performed at the Lambertson Beam Electrody- 
namics Laboratory of the Center for Beam Physics at LBL. 


36886 (LBL-33280) Automated bead-positioning system 
for measuring impedances of R-F cavity modes. Goldberg, 
D.A.; Rimmer, R.A. Lawrence Berkeley Lab., CA (United States). 
May 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-930511-389: In- 
ternational particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93019980. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe a fully automated bead puller system which uses 
stepping motors to position the bead, and an HP-8510 network an- 
alyzer to measure the resulting frequency shifts, both devices 
being under computer control. Longitudinal motion of the bead is 
used for measurement of cavity shunt impedance. In addition, az- 
imuthal scans at fixed longitudinal position aid in determining the 
multipole character of higher-order modes. High sensitivity/ 
accuracy is made possible by measuring phase shifts at the unper- 
turbed resonant frequencies (rather than frequency shifts 
themselves), thereby permitting averaging factors of > 500 with 
only modest increases in data acquisition time. Sample measure- 
ments will be presented. A comprehensive analysis of the 
experimental results is presented in an accompanying paper. 
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36887 (LBL-33303) Electron quantum yields from a barium 
photocathode illuminated with polarized light. Conde, M.E.; 
Chattopadhyay, S.; Kim, K.J.; Kwon, S.1.; Leung, K.N.; Young, A.T. 
Lawrence Berkeley Lab., CA (United States). May 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (ESG-—236;CONF-930511-376: International 
particle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93019232. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Photoemission measurements with a barium photo-cathode and 
a nitrogen laser are reported. The cathode is prepared by evapo- 
rating barium onto a copper disc. Radiation from a nitrogen laser 
(337 nm, 10 ns) is polarized and strikes the cathode surface at 
variable angles. An electron quantum yield as high as 1 x 10~° is 
observed. The dependence of the quantum yield on the beam 
polarization and angle of incidence is investigated. The results indi- 
cate that higher quantum yields are achieved when the laser beam 
is incident at an angle of ~55° and is polarized perpendicular to 
the plane of incidence. 


36888 (LBL-33308) The 50 MeV Beam Test Facility at LBL. 
Leemans, W.; Behrsing, G.; Kim, K.J.; Krupnick, J.; Matuk, C.; 
Selph, F.; Chattopadhyay, S. Lawrence Berkeley Lab., CA (United 
States). May 1993. 5p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00098. (CONF-93051 1— 
369: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93019245. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new beam line, expected to be built by September 1993, will 
transport the 50 MeV electron beam from the ALS LINAC into an 
experimental area to support various R&D activities in the Center 
for Beam Physics at LBL. A variety of experiments are planned in- 
volving the interaction of such a relativistic electron beam with 
plasmas (plasma focusing), laser beams (generation of femtosec- 
ond X-ray pulses) and electromagnetic cavities (Crab cavities 
etc....). The beam line is designed using the measured emittance 
and Twiss parameters of the ALS linac. It accommodates the differ- 
ent requirements of the various experiments on the electron beam 
properties (charge, energy, pulse length) and on the handling of 
the beam before and after the interaction point. Special attention 
has also been given to incorporate diagnostics for measuring the 
beam properties (such as the electron energy, bunch length and 
charge) needed in the interpretation of the experiments. 


36889 (LBL-33309) Emittance measurement and modeling 
of the ALS 50 MeV linac to booster line. Bengtsson, J.; Lee- 
mans, W.; Byrne, T. Lawrence Berkeley Lab., CA (United States). 
May 1993. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-930511-—396: In- 
ternational particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93040116. Source: 
OSTI; INIS; NTIS; GPO Dep. 

The Twiss parameters and emittance have been measured for 
the ALS LINAC through non-linear x* fitting of the measured beam 
size (fixed location) vs. focal strength of a quadrupole triplet. The 
obtained values have been used to calculate the expected beam 
size and dispersion along the linac-to-booster transport line giving 
good agreement with measurements. The efforts resulted in supe- 
rior injection into the booster. 


36890 (LBL-34318) The Compton polarimeter at the SLC. 
Shapiro, G. (and others); Bethke, S.; Chamberlain, O. Lawrence 
Berkeley Lab., CA (United States). May 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. (CONF-93051 1-394: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040292. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the operation of the compton polarimeter 
at the Stanford Linear Collider. 


36891 (NIIEFA-P-B—0872) Analysis of thermal modes of 
electron accelerator foil extraction windows cooled by a liquid. 
Mamykin, V.N.; Tikhomirov, A.S. Nauchno-lssledovatel’skij Inst. 
Ehlektrofizicheskoj Apparatury, Leningrad (Russian Federation). 
1991. 7p. (In Russian). Order Number DE94601200. Source: 
OSTI; NTIS (US Sales Only); INIS. 
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Solutions for thermal modes of foil extraction windows of electron 
accelerators constituting two foils with cooling liquid thin layer mov- 
ing between them are obtained. The studies were carried out for 
various modes of accelerator operation. Grafs of on frequencies of 
beam average current relative to current in continuous mode are 
presented. 5 refs.; 2 figs. 


36892 (ORNL/TM-12458) Design and develop speed/ 
pressure regulator. Hasanu! Basher, A.M. Oak Ridge National 
Lab., TN (United States). Sep 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
Order Number DE93040109. Source: OSTI; NTIS: GPO Dep 

The Physics Division at Oak Ridge National Laboratory has sev- 
eral recirculating water cooling systems. One of them supplies 
deionized water at 150 psi, which is mainly used for cooling mag- 
net windings at the Oak Ridge Ilsochronous Cyclotron (ORIC). The 
system has three 125-hp water pumps, each of which is capable of 
supplying water at the rate of 1000 gpm. One of the major require- 
ments of this water supply system is that the supply pressure must 
be kept constant. An adjustable-frequency speed controller was re- 
cently installed to control the speed of one of the pump motors. A 
servo-system was provided with the adjustable-frequency controller 
for regulating motor speed and, subsequently, the water pressure. 
After unsuccessful attempts to operate the servo, it was concluded 
that the regulator may not work for the existing system. Prior to in- 
Stallation of the variable-frequency controller, pressure regulation 
was accomplished with a pneumatically controlled load by-pass 
valve. To maintain constant pressure in the system, it is necessary 
to run always at full load, even if full load is not on the system. 
Hence, there is a waste of energy when full load is not connected 
to the system. So, designing and implementing one regulator that 
works at any load condition has become necessary. This report 
discusses the design of such a pressure regulator. 


36893 (ORNL/TM-12459) A remote control console for the 
HHIRF 25-MV Tandem Accelerator. Hasanul Basher, A.M. Oak 
Ridge National Lab., TN (United States). Sep 1993. 51p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. Order Number DE93040110. Source: OST; 
NTIS; GPO Dep. 

The CAMAC-based control system for the 25-MV Tandem Accel- 
erator at HHIRF uses two Perkin-Elmer, 32-bit minicomputers: a 
message-switching computer and a supervisory computer. Two op- 
erator consoles are located on one of the six serial highways. 
Operator control is provided by means of a console CRT, trackball, 
assignable shaft encoders, and meters. The message-switching 
computer transmits and receives control information on the serial 
highways. At present, the CRT pages with updated parameters can 
be displayed and parameters can be controlled only from the two 
existing consoles, one in the Tandem control room and the other in 
the ORIC control room. It has become necessary to expand the 
control capability to several other locations in the building. With the 
expansion of control and monitoring capability of accelerator pa- 
rameters to other locations, the operators will be able to control 
and observe the result of the control action at the same time. This 
capability will be useful in the new Radioactive lon Beam project of 
the division. Since the new control console will be PC-based, the 
existing page format will be changed. The PC will be communicat- 
ing with the Perkin-Elmer through RS-232 with the aid of a 
communication protocol. Hardware configuration has been estab- 
lished, a software program that reads the pages from the shared 
memory, and a communication protocol have been developed. The 
following sections present the implementation strategy, work com- 
pleted, future action plans, and the functional details of the 
communication protocol. 


36894 (SAND-—92-2812C) Observation of reflected waves 
on the SABRE positive polarity inductive adder MITL. Cuneo, 
M.E.; Poukey, J.W.; Mendel, C.W.; Rosenthal, S.E.; Hanson, D.L.; 
Smith, J.R.; Maenchen, J.E.; Wenger, D.F.; Bernard, M.A. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930616-30: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93019413. Source: OSTI; NTIS; INIS; GPO Dep. 





We are studying the coupling of extraction applied-B ion diodes 
to Magnetically Insulated Transmission Line (MITLs) on the SABRE 
(Sandia Accelerator and Beam Research Experiment, 6 MV, 300 
kA) positive polarity inductive voltage adder. Our goal is to deter- 
mine conditions under which efficient coupling occurs. The best 
total power efficiency for an ideal ion diode load (i.e., without para- 
sitic losses) is obtained by maximizing the product of cathode 
current and gap voltage. MITLs require that the load impedance be 
undermatched to the self-limited line operating impedance for effi- 
cient transfer of power to ion diodes, independent of transit time 
isolation, and even in the case of multiple cathode system with sig- 
nificant vacuum electron flow. We observe that this undermatched 
condition results in a reflected wave which decreases the line volt- 
age and gap electron sheath current, and increases the anode and 
cathode current in a time-dependent way. The MITL diode coupling 
is determined by the flow impedance at the adder exit. We also 
show that the flow impedance increases along the extension MITL 
on SABRE. Experimental measurements of current and peak volt- 


age are compared to analytical models and TWOQUICK 2.5-D PIC 
code simulations. 


36895 (SAND-93-0179C) Repetitive, electron-beam diode 
development. McClenahan, C.R.; Martinez, L.E.; Pena, G.E.; We- 
ber, G.J. Sandia National Labs., Albuquerque, NM (United States). 
1993. 4p. Sponsored by USDOE, Washington, DC (United States); 
Department of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930616—-24: 9. IEEE pulsed 
power conference, Albuquerque, NM (United States), 21-23 Jun 
1993). Order Number DE93019017. Source: OSTI; NTIS; GPO 
Dep. 

We constructed a stacked-Blumlein pulse generator that can de- 
liver pulses of nearly 200 kV to an electron beam diode load. This 
pulse generator has an output impedance of 100 Q and a pulse 
width of 80 ns. It can operate continuously at pulse repetition rates 
as high as 500 Hz. We discharged the pulse generator into two 
diodes. One had a 2.9 cm diameter sintered bronze cathode, and 
the other had a 4.0 cm diameter graphite cathode with points ma- 
chined into it. The sintered bronze cathode turned on completely 
with a peak, macroscopic field of 100 kV/cm. The graphite cathode 
required a peak, macroscopic field of 150 kV/cm in order to oper- 
ate reproducibly. Nevertheless, only about 10% of the area of the 
graphite cathode emitted. The bronze cathode operated at 30 Hz, 
and it exhibited heat damage. Specifically, it melted in places. Con- 
versely, the graphite cathode, operated at 50 Hz, exhibited little 
damage: principally, minor erosion around the perimeter. 


36896 (SAND—93-0181C) Characterization of the RHEPP 1 
pS magnetic pulse compression module. Harjes, C.; Adcock, J.; 
Martinez, L.; Van DeValde, D.; Wavrik, R.; Laderach, G.; Pena, G. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
4p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930616—-25: 9. IEEE pulsed 
power conference, Albuquerque, NM (United States), 21-23 Jun 
1993). Order Number DE93019065. Source: OSTI; NTIS; GPO 
Dep. 

The technology for pulsed power based high average power 
accelerators is being developed in the RHEPP (Repetitive High En- 
ergy Pulsed Power) project. This technology base uses magnetic 
pulse compression to generate repetitive, high peak power pulses. 
The 1 ys pulse compressor accepts 3400 V rms, 120 Hz input 
power from a 600-kW alternator and delivers unipolar ~1 ys rise 
time, 260 kV pulses to the RHEPP pulse forming line at a rate of 
120 pps. The compressor consists of 5 stages of pulse compres- 
sion with a 15 to 260 kV step up transformer between stages 2 
and 3. Magnetic switches are used throughout the compressor be- 
cause such switches seem to offer the potential of meeting the 
lifetime requirements of high average power systems. Thermal and 
electrical data has been acquired to characterize the compressor 
during several long duration runs (some over 1 million shots). A 
description of the compressor and its components along with data 
and a discussion of the compressors performance are presented. 


36897 (SLAC-PUB-—6006) An in-situ photocathode loading 
system for the SLC Polarized Electron Gun. Kirby, R.E.; Collet, 
G.J.; Skarpaas, K. Stanford Linear Accelerator Center, Menlo Park, 
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CA (United States). Dec 1992. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930511—422: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040925. Source: OSTI; NTIS; INIS; GPO Dep. 

An ultra-high vacuum loadiock system capable of operating at 
high voltage has been added to the SLC Polarized Electron Gun. 
The unit incorporates facilities for heat cleaning, activating and 
measuring the quantum efficiency of photocathodes. A tray of up to 
four photocathodes can be exchanged without bringing the 
activation unit or gun up to atmosphere. Low voltage quantum effi- 
ciencies of 20% have been obtained for bulk GaAs at 633 nm and 
6% for a 0.3 micron GaAs layer at 755 nm. Results for other cath- 
odes as well as operational characteristics are discussed. 


36898 (SLAC-PUB-6007) Design of a high-power test 
model of the PEP-il rf cavity. Schwarz, H.D.; Bell, R.A.; Hodg- 
son, J.A. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). May 1993. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00515. 
(LBL-34036;CONF-93051 1-423: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040938. Source: OSTI; NTIS; INIS; GPO Dep. 
The design of a normal-conducting high-power test cavity 
(HPTC) for PEP-II is described. The cavity includes HOM loading 
waveguides and provisions for testing two alternate input coupling 
schemes. 3-D electromagnetic field simulations provided input in- 
formation for the surface power deposition. Finite element codes 
were utilized for thermal and stress analyses of the cavity to arrive 
at a suitable mechanical design capable of handling the high 
power dissipation. The mechanical design approach with emphasis 


on the cooling channel layout and mechanical stress reduction is 
described. 


36899 (SLAC-PUB-6070) Photocathode performance mea- 
surements for the SLC polarized electron gun. Garden, C.L.; 
Hoyt, E.W.; Schultz, D.C.; Tang, H. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). Apr 1993. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511—431: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040941. Source: OSTI; NTIS; INIS; GPO Dep. 

A low-voltage test system is used to qualify various Iil-V semi- 
conductor materials as photocathodes for the SLC. The system 
features a load lock to introduce samples, high pumping speed, a 
sensitive residual gas analyzer, and an infrared temperature detec- 
tor. Heat cleaning, cesiation, and oxidation procedures have been 
studied to optimize cathode activation for achieving an optimum 
NEA surface. VGF GaAs, MBE-grown AlGaAs, MBE GaAs layered 
on AlGaAs, and MOCVD GaAsP cathodes with different active 
layer thicknesses and doping concentrations have been tested for 
quantum efficiency and lifetime. New higher-polarization strained- 
layer GaAs on GaAsP photocathodes have also been tested. 
Results and operational experience are discussed. 


36900 (SLAC-PUB-6074) Performance of the SLC polarized 
electron source and injector with the SLAC 3 km linac config- 
ured for fixed target experiments. Yeremian, A.D. (and others); 
Alley, R.K.; Clendenin, J.E. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Mar 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO3- 
76SF00515. (CONF-930511—460: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040942. Source: OSTI; NTIS; INIS; GPO Dep. 
The SLC polarized electron source (PES) can be modified to 
produce psec-long pulses for injection into the un-SLEDed SLAC 3 
km linac, with a duty factor considerably higher than for SLC. Such 
beams are desirable for fixed target experiments at SLAC requiring 
polarized electron beams of up to 50 mA within an energy spread 
of 0.5%, at energies of up to 26 GeV. During the fall of 1992, the 
SLAC linac was operated continuously for two months unSLEDed 
with the PES dye laser (715 nm) modified to produce a 1 ec pulse 
at 120Hz. An AlGaAs photocathode was installed in the electron 
gun to achieve 40% polarization, and a prebuncher was added to 
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the SLC injector to improve capture for long pulse beams. We dis- 
cuss the performance eo the polarized electron beam for long 
pulse operation. 


36901 (SLAC-PUB-—6086) Numerical simulations of input 
and output couplers for linear accelerator structures. Ng, C.K.; 
Ko, K. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930269-— 
21 Computational accelerator physics conference (CAP93), 
Pleasanton, CA (United States), 22-26 Feb 1993). Order Number 
DE93040946. Source: OSTI; NTIS; INIS; GPO Dep. 

We present the numerical procedures involved in the design of 
coupler cavities for accelerator sections for linear colliders. The 
MAFIA code is used to simulate an X-band accelerator section with 
a symmetrical double-input coupler at each end. The transmission 
properties of the structure are calculated in the time domain and 
the dimensions of the coupler cavities are adjusted until the power 
coupling is optimized and frequency synchronism is obtained. We 
compare the performance of the symmetrical double-input design 
with that of the conventional single-input type by evaluating the 
field amplitude and phase asymmetries. We also evaluate the peak 
gradient in the coupler and discuss the implication of pulse rise 
time on dark current generation. 


36902 (SLAC-PUB-6088) Parametric studies with 
PARMELA to improve SLC performance. Jones, T.A.; Yeremian 
A.D.; Miller, R.H. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Mar 1993. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930511-421: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040947. Source: OSTI; NTIS; INIS; GPO Dep 

The PARMELA particle dynamics code has been used at SLAC 
to simulate the SLC injector from the electron gun through the first 
accelerator section. The strength of injector components was set 
and tuned based on the simulation results. Parametric studies with 
PARMELA were conducted in which injector components were 
varied in an incremental fashion to study their effects on beam pa- 
rameters such as transmission of current, capture of the charge in 
20° of S-Band, required for satisfactory spectrum, and emittance 
We discuss the results of our simulation and its application to opti- 
mizing the performance of the injector. 


36903 (SLAC-PUB-6093) PEP-Il prototype  klystron. 
Fowkes, W.R.; Caryotakis, G.; Lee, T.G.; Pearson, C.; Wright, E.L 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1293. 3p. Sponsored by USDOE, Washington, DC 
(United States) SE Contract ACO3-76SF00515. (CONF-93051 1- 
426: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93040949 
Source: OSTI; NTIS; INIS; GPO Dep 

A 540-kW continuous-wave (cw) klystron operating at 476 MHz 
was developed for use as a power source for testing PEP-lIl rf ac- 
celerating cavities and rf windows. It also serves as a prototype for 
a 1.2 MW cw Klystron presently being developed as a potential rf 
source for asymmetric colliding ring use. The design incorporates 
the concepts and many of the parts used in the original 353 MHz 
PEP klystron developed sixteen years ago. The superior computer 
simulation codes available today result in improved performance 
with the cavity frequencies, drift lengths, and output circuit opti- 
mized for the higher frequency.The design and operating results of 
this tube are described with particular emphasis on the factors 
which affect efficiency and stability 
36904 (SLAC-PUB-6100) Two-klystron Binary Pulse Com- 
pression at SLAC. Farkas, Z.D.; Lavine, T.L.; Menegat, A.; Vlieks, 
A.E.; Wang, J.W.; Wilson, P.B. Stanford Linear Accelerator Center 
Menlo Park, CA (United States). Apr 1993. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-425: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040950. Source: OSTI; NTIS; INIS; GPO Dep 

The Binary Pulse Compression system installed at SLAC was 
tested using two klystrons, one with 10 MW and the other with 34 
MW output. By compressing 560 ns klystron pulses into 70 ns, the 
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measured BPC output was 175 MW, limited by the available power 
from the two klystrons. This output was used to provide 100-MV 
input to a 30-cell X-band structure in which a 100-MV/m gradient 
was obtained. This system, using the higher klystron outputs ex 
pected in the future has the potential to deliver the 350 MW 
needed to obtain 100 MV/m gradients in the 1.8-m NLC prototype 
structure. This note describes the timing, triggering, and phase 
coding used in the two-klystron experiment, and the expected and 
measured net-work response to three- or two-stage modulation. 


36905 (SLAC-PUB-—6104) X-ray beam lines and beam line 
components for the SLAC Linac Coherent Light Source 
(LCLS). Tatchyn, R.; Pianetta, P. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (SLAC/SSRL—0018;CONF-930511-418: International 
particle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93040953. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The LCLS is a novel high-brightness x-ray source designed to 
operate in the 300-400 eV range. In contrast to conventional syn- 
chrotron radiation sources, its output pulses will be characterized 
by unprecedented levels of brevity and peak power. In this paper 
we present recently-developed beam line layouts and design fea 
tures intended to optimize the delivery of the LCLS photons to 
various experimental stations. 


36906 (SLAC-PUB-6106) Design considerations for a 60 
meter permanent magnet undulator for the SLAC Linac Coher- 
ent Light Source (LCLS). Tatchyn, R. (Stanford Linear Accelerator 
Center, Menlo Park, CA (United States)); Boyce, R.; Halbach, K.; 
Nuhn, H.D.; Seeman, J.; Winick, H.; Pellegrini, C. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Apr 1993. 3p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (SLAC/SSRL—0020;CONF-930511— 
420: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93040955 
Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper we describe design, fabrication, and measurement 
aspects of a pure permanent magnet (PM) insertion device de- 
signed to operate as an FEL at a 1st harmonic energy of 300 eV 
and an electron energy of 7 GeV in the Self-Amplified Sponta- 
neous Emission (SASE) regime. 


36907 (SLAC-PUB-6110) Optimum steering of photon 
beam lines in SPEAR. Corbett, W.J.; Fong, B.; Lee, M.; Ziemann, 
V. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1993. 2p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930511— 
412: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93040959. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A common operational requirement for many synchrotron light 
sources is to maintain steered photon beamlines with minimum 
corrector strength values. To solve this problem for SPEAR, we 
employed the Singular Value Decomposition (SVD) matrix-inversion 
technique to minimize corrector strengths while constraining the 
photon beamlines to remain on target. The result was a reduction 
in corrector strengths, yielding increased overhead for the photon- 
beam position feedback systems 


36908 (SLAC-PUB-6116) Precision measurement of trans- 
port components. Tenenbaum, P.; Cobb, J.K.; Jensen, D.R.; 
Sawyer, D.; Wagner, W.; Walz, H.V.; Williams, S.H. Stanford Lin- 
ear Accelerator Center, Menlo Park, CA (United States). Apr 1993. 
3p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-930511—407: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93040963. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We report on the methods and results of magnetic measure- 
ments of the centers and moments of magnetic focusing elements 
for the Final Focus Test Beam at SLAC. The magnetic center is lo- 
cated by observing an electromotive force (EMF) generated on a 
vibrating wire within the magnetic aperture. It is found that the cen- 
ter can be located with a precision of a few microns. The multipole 





coefficients can also be measured by using a grid of stretched-wire 
sweeps, and mapping the time-integrated voltage throughout the 
aperture. By fitting directly to this map, the dipole, quadrupole, and 
sextupole terms of the magnetic field are extracted. The design 
fields of quadrupoles and sextupoles can be measured with a pre- 
cision better than 0.1%, and the resolution of sextupole aberrations 
of quadrupole magnets is well below design tolerances. This 
method has been used to process twenty-five quadrupoles and 
four sextupoles. Results of these measurements are presented. 


36909 (SLAC-PUB-6119) Chicane and wiggler based 
bunch compressors for future linear colliders. Raubenheimer, 
T.O.; Emma, P.; Kheifets, S. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). May 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-403: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040966. Source: OSTI; NTIS; INIS; GPO Dep. 

In this paper, we discuss bunch compressors for future linear 
colliders. In the past, the bunch compression optics has been 
based upon achromatic cells using strong sextupoles to correct the 
dispersive and betatron chromaticity. To preserve the very small 
emittances required in most future collider designs, these schemes 
tend to have very tight alignment tolerances. Here, we describe 
bunch compressors based upon magnetic chicanes or wigglers 
which do need sextupoles to correct the chromatic emittance dilu- 
tion. The dispersive chromaticity cancels naturally and the betatron 
chromaticity is not a significant source of emittance dilution. Thus, 
these schemes allow for substantially reduced alignment toler- 
ances. Finally, we present a detailed design for the NLC linear 
collider. 


36910 (SLAC-PUB-—6125) Adaptive cascaded beam-based 
feedback at the SLC. Himel, T.; Allison, S.; Grossberg, P.; Hen- 
drickson, L.; Sass, R.; Shoaee, H. Stanford Linear Accelerator 
Center, Menlo Park, CA (United States). May 1993. 3p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-93051 1-399: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040971. Source: OSTI; NTIS; INIS; GPO Dep. 

The SLAC Linear Collider now has a total of twenty-four beam- 
steering feedback loops used to keep the electron and positron 
beams on their desired trajectories. Seven of these loops measure 
and control the same beam as it proceeds down the linac through 
the arcs to the final focus. Ideally each loop should correct only for 
disturbances that occur between it and the immediate upstream 
loop. In fact, in the original system each loop corrected for all up- 
stream disturbances. This resulted in undesirable over-correction 
and ringing. We added MIMO (Multiple Input Multiple Output) adap- 
tive noise cancellers to separate the signal we wish to correct from 
disturbances further up-stream. This adaptive control improved per- 
formance in the 1992 run. 


36911 (SLAC-PUB-6128) Computer studies of a combined- 
function bend magnet for a proposed redesign of the SLAC 
SLC damping rings. Early, R.A.; Raubenheimer, T.O. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Apr 
1993. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-930511-409: _Interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93040972. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A proposed redesign of the SLAC SLC Damping Ring requires a 
combined-function bending magnet. The magnet will operate with a 
main field of 1.8338 T, and quadrupole and sextupole gradients 
dB,/dx, d*By/dx? of —14.1 T/m and —477 T/m*, respectively. Be- 
cause the orbit sagitta in the magnet is in excess of 2 cm, the pole 
will be curved with a 2 m radius of curvature. Furthermore, since 
the current must be variable over a range of +2 percent, we have 
considered using vanadium permendur poles to avoid a adverse 
saturation effects. Studies were done using POISSON in 2-D and 
TOSCA for 3-D end effects. 


36912 (SLAC-PUB-6141) Design of a 90° overmoded 
waveguide bend. Nantista, C. (California Univ., Los Angeles, CA 
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(United States). Dept. of Physics); Kroll, N.M.; Nelson, E.M. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States); 
California Univ., Los Angeles, CA (United States). Dept. of Physics; 
California Univ., San Diego, La Jolla, CA (United States). Apr 
1993. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515 ;FG03-93ER40759 :FG03- 
92ER40695. (CONF-93051 1-404: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040975. Source: OSTI; NTIS; INIS; GPO Dep. 
A design for a 90° bend for the TE; mode in over-moded circu- 
lar waveguide is presented. A pair of septa, symmetrically placed 
perpendicular to the plane of the bend, are adiabatically introduced 
into the waveguide before the bend and removed after it. Introduc- 
tion of the curvature excites five propagating modes in the curved 
section. The finite element field solver YAP is used to calculate the 
propagation constants of these modes in the bend, and the guide 
diameter, septum depth, septum thickness, and bend radius are set 
so that the phase advances of all five modes through the bend are 
equal modulo 27. To a good approximation these modes are ex- 
pected to recombine to form a pure mode at the end of the bend. 


36913 (SLAC-PUB-6144) Persistent wakefields associated 
with waveguide damping of higher order modes. Kroll, N.M. 
(Stanford Linear Accelerator Center, Menlo Park, CA (United 
States)); Lin, X. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Apr 1993. 3p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-93051 1-429: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040973. Source: OSTI; NTIS; INIS; GPO Dep. 

By means of an analytic model and numerical simulations we 
demonstrate that the wake of a waveguide damped cavity contains 
a persistent component which decays as t~°/* and thus is domi- 
nant at sufficiently large values of t. Because there are scenarios 
for which the effect gives rise to unacceptable beam instability, it 
cannot be ignored, but it seems likely that such an outcome can be 
avoided with proper design. 


36914 (SLAC-PUB-—6148) Accelerator and rf system devel- 
opment for NLC. Vlieks, A.E. (Stanford Linear Accelerator Center, 
Menlo Park, CA (United States)); Callin, R.; Deruyter, H. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States); Califor- 
nia Univ., Los Angeles, CA (United States); California Univ., San 
Diego, La Jolla, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515 ;FG03-92ER40695 ;FG03-93ER40759. (CONF- 
93051 1-480: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93041052. Source: OSTI; NTIS; INIS; GPO Dep. 

An experimental station for an X-band Next Linear Collider has 
been constructed at SLAC. This station consists of a klystron and 
modulator, a low-loss waveguide system for rf power distribution, a 
SLED II pulse-compression and peak-power multiplication system, 
acceleration sections and beam-line components (gun, prebuncher, 
preaccelerator, focussing elements and spectrometer). An exten- 
sive program of experiments to evaluate the performance of all 
components is underway. The station is described in detail in this 
paper, and results to date are presented. 


36915 (SLAC-PUB-6160) The 1992 Polarized Light Source. 
Alley, R.; Woods, M.; Browne, M.; Frisch, J.; Zolotorev, M. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
Apr 1993. 2p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-930511-464: In- 
ternational particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93041060. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe the Polarized Light Sources used at SLAC during 
the 1992 runs of the experiments SLD and E142. 


36916 (SLAC-PUB-6162) Applications and comparisons of 
methods of computing the S Matrix of 2-ports. Jones, R.M. 
(Stanford Linear Accelerator Center, Menlo Park, CA (United 
States)); Ko, Kwok; Tantawi, S.; Kroll, N.; Yu, D. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States); California 
Univ., San Diego, La Jolla, CA (United States); Duly Research, 
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inc., Rancho Palos Verdes, CA (United States). May 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515 ;FG03-93ER40759 ;FG03-91ER81116. 
(CONF-930511-465: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93041061. Source: OST; NTIS; INIS; GPO Dep. 

We report on the application of three different methods of com- 
puting the S Matrix for 2-port microwave circuits. The four methods 
are modai expansions with field matching across boundaries, time 
domain integration of Maxwell’s equations as implemented in 
MAFIA, HFSS (high frequency structure simulator), and the KKY 
frequency domain method. Among the applications to be described 
are steps in rectangular waveguides and irises in waveguides. 


36917 (SLAC-PUB-6165) Operation of a Ti:Sapphire laser 
for the SLAC polarized electron source. Frisch, J.; Alley, R.; 
Browne, M.; Woods, M. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Apr 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930511-466: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93041063. Source: OSTI; NTIS; INIS; GPO Dep. 

A new laser system has been developed as the light source for 
the SLAC polarized electron source for the 1993 SLD physics run. 
A Q-switched and cavity-dumped Ti:Sapphire laser, pumped by a 
doubled YAG laser is used. This laser delivers typically 50yJ to 
the photocathode with the required 2 nanosecond, double pulse, 
120OHz time structure. The laser operates at wavelengths between 
760nm and 870nm. The laser was installed on the SLAC linac in 
January 1993, and is currently in use. 


36918 (SLAC-PUB-6176) Bunch length measurements in 
the SLC damping ring. Decker, F.J.; Limberg, T.; Minty, M.; Ross, 
M. Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). May 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO03-76SF00515. (CONF-93051 1— 
470: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93041068. 
Source: OSTI; NTIS; INIS; GPO Dep 

The synchrotron light of the SLC damping ring was used to mea- 
sure the bunch length with a streak camera at different times in the 
damping cycle. There are bunch length oscillations after injection, 
different equilibrium length during the cycle due to rf manipulations 
to avoid microwave instability oscillations, and just before extrac- 
tion there is a longitudinal phase space rotation (bunch muncher) 
to shorten the bunch length. Measurements under these different 
conditions are presented and compared with BPM pulse height sig- 
nals. Calibration and adjustment issues and the connection of the 
streak camera to the SLC control system are also discussed. 


36919 (SLAC-PUB-6184) Using transient waveform 
recorders to measure and store beam parameters. Stege, R.E. 
Jr.; Jobe, R.K.; Ross, M. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). May 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-93051 1-455: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93041076. Source: OSTI; NTIS; INIS; GPO Dep. 

Transient waveform digitizers are used to measure the tunes in 
the Stanford Liner Collider (SLC) damping rings. Since the beam 
injection and extraction from these rings occurs at a high rate (120 
Hz) and because of the stringent extracted beam stability require- 
ments, simpler asynchronous resonant excitation spectrum analyzer 
measurements are not possible. The beam position monitor signals 
are processed, digitized, and a Fast Fourier Transform (FFT) is ap- 
plied to find the tunes. The coherent beam motion at injection, even 
though it damps quickly, is large enough to provide a strong tune 
signal. Recently, this technique has also been applied to several 
longitudinal signals. The results from these monitors are recorded 
at six-minute intervals in the SLC control system history buffers. 
This paper will describe the hardware setup and the software used 
to process the data, and will present some of the results. 


36920 (SLAC-PUB-—6193) High voltage processing of the 
SLC polarized electron gun. Saez, P.; Clendenin, J.; Garden, C.; 
Hoyt, E.; Klaisner, L.; Prescott, C.; Schultz, D.; Tang, H. Stanford 
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Linear Accelerator Center, Menlo Park, CA (United States). Apr 
1993. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-930511-—459: _Interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93041080. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SLC polarized electron gun operates at 120 kV with very 
low dark current to maintain the ultra high vacuum (UHV). This 
strict requirement protects the extremely sensitive photocathode 
from contaminants caused by high voltage (HV) activity. Thorough 
HV processing is thus required x-ray sensitive photographic film, a 
nanoammeter in series with gun power supply, a radiation meter, a 
sensitive residual gas analyzer and surface x-ray spectrometry 
were used to study areas in the gun where HV activity occurred. By 
reducing the electric field gradients, carefully preparing the HV sur- 
faces and adhering to very strict clean assembly procedures, we 
found it possible to process the gun so as to reduce both the dark 
current at operating voltage and the probability of HV discharge. 
These HV preparation and processing techniques are described. 


36921 (SLAC-PUB—6195) Plasma lens experiments at the 
Final Focus Test Beam. Barletta, B. (California Univ., Los Ange- 
les, CA (United States)); Chattopadhyay, S.; Chen, P. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Apr 
1993. 3p. Sponsored by USDOE, Washington, DC (United States) 
DOE Contract AC03-76SF00515. (CONF-930511—432: _Interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93041081. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We intend to carry out a series of plasma lens experiments at 
the Final Focus Test Beam facility at SLAC. These experiments will 
be the first to study the focusing of particle beams by plasma fo- 
cusing devices in the parameter regime of interest for high energy 
colliders, and is expected to lead to plasma lens designs capable 
of unprecedented spot sizes. Plasma focusing of positron beams 
will be attempted for the first time. We will study the effects of lens 
aberrations due to various lens imperfections. Several approaches 
will be applied to create the plasma required including laser ioniza- 
tion and beam ionization of a working gas. At an increased bunch 
population of 2.5 x 101°, tunneling ionization of a gas target by an 
electron beam — an effect which has never been observed before — 
should be significant. The compactness of our device should prove 
to be of interest for applications at the SLC and the next genera- 
tion linear colliders. 


36922 (SLAC-PUB-6207) Global tuning knobs for the SLC 
final focus. Walker, N.J.; Irwin, J.; Woodley, M. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Apr 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-93051 1-437: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93040988. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The beam phase space at the exit of a given transport line gen- 
erally depends on the incoming beam conditions, and thus in order 
to adjust the beam parameters at the exit of the line requires a 
prior Knowledge of the initial beam parameters. The same is gener- 
ally true for final focus systems. A tuning algorithm for 6 matching 
the SLC final focus is reported here in which no prior knowledge of 
the exact incoming phase space is required. Only a single beam 
size diagnostic located at either the interaction point (IP) or an im- 
age of the IP is required, together with a knowledge of the linear 
lattice from the quadrupoles to the tuning point. The algorithm is 
presented within the Lie Algebra framework. Although the algorithm 
is presented here is specific to linear collider final focus systems, 
the technique is generally applicable to any beamline. 


36923 (SLAC-PUB-—6210) The north arc of the SLC as a 
spin rotator. Limberg, T. (Stanford Linear Accelerator Center, 
Menlo Park, CA (United States)); Emma, P.; Rossmanith, R. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States). 
May 1993. 3p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00515. (CONF-930511-442: In- 
ternational particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93040991. Source: 
OSTI; NTIS; INIS; GPO Dep. 





The 1992 running cycle of the Stanford Linear Collider (SLC) 
showed that the orientation of the electron polarization vector at 
the interaction point was very sensitive to the vertical orbit in the 
north collider arc. We point out the reason for this sensitivity-the 
spin tune is equal to the vertical betatron tune. We devise a 
scheme of closed vertical orbit bumps which provide arbitrary ma- 
nipulations of the polarization vector at the IP. We have developed 
an analytical model for the tuning of this ‘arc spin rotator’ and have 
performed a detailed numerical analysis to show its effectiveness. 
We present experimental results. 


36924 (SLAC-PUB-6212) Beam based alignment of the 
SLC final focus superconducting final triplets. Raimondi, P.; 
Emma, P.J.; Toge, N.; Walker, N.J.; Ziemann, V. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). May 1993. 2p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO3-76SF00515. (CONF-930511—441: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93040993. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The strong demagnification inherent in final focus systems re- 
quires very high gradients for the final quadrupoles. Alignment of 
these magnets is critical in order to minimize the dispersion at the 
interaction point and backgrounds in the detector due to syn- 
chrotron radiation. Reported here is a technique for aligning the 
final quadrupoles with respect to the beam centroid, which makes 
use of measurements of the beam position downstream of the 
quadrupoles when their fields are varied. Results for the SLC final 
focus final superconducting triplets are presented, where as resolu- 
tion of <20 um is achieved. 


36925 (SLAC-PUB-6220) Numerical simulation of coupler 
cavities for linacs. Ng, C.K.; Derutyer, H.; Ko, K. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Apr 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-930511-445: International par- 


ticle accelerator conference, Washington, DC (United States), 


17-20 May 1993). Order Number DE93041002. Source: 
INIS; NTIS; GPO Dep. 

We present numerical procedures involved in the evaluation of 
the performance of coupler cavities for linacs. The MAFIA code is 
used to simulate an X-Band accelerator section in the time domain. 
The input/output coupler cavities for the structure arc of the sym- 
metrical double-input design. We calculate the transmission 
properties of the coupler and compare the results with measure- 
ments. We compare the performance of the symmetrical 
doublie-input design with that of the conventional single-input type 
by evaluating the field amplitude and phase asymmetries. We also 
evaluate the peak field gradient in the computer. 


OSTI; 


36926 (SLAC-PUB—6234) Simulation of traveling-wave out- 
put structures for high power rf tubes. Eppley, K.R. Stanford 
Linear Accelerator Center, Menlo Park, CA (United States). Apr 
1993. 3p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00515. (CONF-930511-435: _Interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93041005. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Travelling wave output structures can in principle provide higher 
efficiency and lower surface gradients than a single output cavity. 
We discuss simulations of TW structures designed for X-band 
klystrons to be used in the SLAC NLC. The PIC Code CONDOR 
calculated efficiency over 50 percent for one such circuit. When the 
circuit was built in the SLAC XC7 klystron, the match was so poor 
that it had to be modified. When tested, the tube produced less 
than haif the efficiency calculated. We subsequently found signifi- 
cant differences between the field distribution calculated by 
CONDOR versus that from the 3-D code MAFIA. We have now de- 
veloped a procedure which gives much better agreement between 
the 2D and 3-D models. We use a 7/2 disk-loaded structure, with 
the waveguide coupling to an output cavity through an iris, rather 
than directly to the drift tube as in the XC7. The disk radii are ta- 
pered to produce an approximately constant gradient. The output 
coupling is adjusted to match to a uniform structure replicating the 
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cell before the waveguide. The simulations predict 75 MW, 49 per- 
cent efficiency, with peak surface fields of 73 MV/m. from a 440 
kV, 350 amp beam at 11.424 GHz. 


36927 (SLAC-PUB-6236) A small Unix-based data acquisi- 
tion system. Engberg, D.; Glanzman, T. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Jun 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACOs-76SF00515. (CONF-930640-8: 8. IEEE conference 
on real-time computer applications in nuclear, particle and plasma 
physics, Vancouver (Canada), 8-11 Jun 1993). Order Number 
DE93041006. Source: OSTI; NTIS; INIS; GPO Dep. 

The proposed SLAC B Factory detector plans to use Unix-based 
machines for all aspects of computing, including real-time data ac- 
quisition and experimental control. An R&D program has been 
established to investigate the use of Unix in the various aspects of 
experimental computation. Earlier R&D work investigated the basic 
real-time aspects of the IBM RS/6000 workstation running AIX. The 
next step in this R&D is the construction of prototype data acquisi- 
tion system which attempts to exercise many of the features 
needed in the final on-line system in a realistic situation. For this 
project, we have combined efforts with a team studying the use of 


novel cell designs and gas mixtures in a new prototype drift cham- 
ber. 


36928 (SLAC-PUB-6242) Polarization developments. 
Prescott, C.Y. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Jul 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
930449-4: International workshop on physics and instrumentation 
at future linear colliders, Kona, HI (United States), 26-30 Apr 1993). 
Order Number DE93041007. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent developments in laser-driven photoemission sources of 
polarized electrons have made prospects for highly polarized elec- 
tron beams in a future linear collider very promising. This talk 
discusses the experiences with the SLC polarized electron source, 
the recent progress with research into gallium arsenide and 
strained gallium arsenide as a photocathode material, and the suit- 
ability of these cathode materials for a future linear collider based 
on the parameters of the several linear collider designs that exist. 


36929 (SLAC-PUB-6243) Pulse to pulse monitoring of the 
SLD detector. Bogart, J.; Huffer, M.; Russell, J. Stanford Linear 
Accelerator Center, Menlo Park, CA (United States). Apr 1993. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00515. (CONF-930640-6: 8. IEEE conference 
on real-time computer applications in nuclear, particle and plasma 
physics, Vancouver (Canada), 8-11 Jun 1993). Order Number 
DE93041008. Source: OSTI; NTIS; INIS; GPO Dep. 

The SLAC Linear Collider produces bunches of positrons and 
polarized electrons which collide at 120 hertz inside the SLD de- 
tector. A limited amount of information is collected for each pulse 
in the modules which do real-time data acquisition. Buffers of ap- 
proximately ten seconds’ worth of this monitor data are periodically 
delivered to a VAX. The generation and uses of the monitor data 
will be discussed. 


36930 (SLAC-PUB-6246) An adaptive noise cancelling sys- 
tem used for beam control at the Stanford Linear Accelerator 
Center. Himei, T.; Allison, S.; Grossberg, P.; Hendrickson, L.; 
Sass, R.; Shoaee, H. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Jun 1993. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930640—7: 8. IEEE conference on real-time computer ap- 
plications in nuclear, particle and plasma physics, Vancouver 
(Canada), 8-11 Jun 1993). Order Number DE93041010. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The SLAC Linear Collider now has a total of twenty-four beam- 
steering feedback loops used to keep the electron and positron 
beams on their desired trajectories. Seven of these loops measure 
and control the same beam as it proceeds down the linac through 
the arcs to the final focus. Ideally by each loop should correct only 
for disturbances that occur between it and the immediate upstream 
loop. In fact, in the original system each loop corrected for all up- 
stream disturbances. This resulted in undesirable over-correction 
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and ringing. We added MIMO (Multiple Input Multiple Output) adap- 
tive noise cancellers to separate the signal we wish to correct from 
disturbances further upstream. This adaptive control improved per- 
formance in the 1992 run. 


36931 (SSCL-635) Report on the program of 4 K irradia- 
tion of insulating materials for the Superconducting Super 
Collider. Spindel, A. Superconducting Super Collider Lab., Dallas, 
TX (United States). Jul 1993. 43p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE93040936. Source: OSTI; NTIS; INIS; GPO Dep. 
This report is intended to serve as an aid to material selection. 
The results reported herein are the product of a careful investiga- 
tion and can be used with confidence in their validity. The selection 
of materials based on this data, however, is not the responsibility 
of the author. This report will not approve or disapprove any spe- 
cific material for use in the Super Collider. The author of this report 
does not assume any design responsibility or responsibility for ma- 
terial selection for any application. It is, therefore, very important 
that those with design responsibility use this report wisely. For this 
reason, the following informational guide to the material selection 
process has been provided. There are several issues to take into 
account when evaluating a material for radiation resistance. It is 
very important that the design criteria and operating loads for the 
application be known. For many applications the actual loading, 
and therefore required properties, are unknown. Certain materials 
have empirically been used successfully in a similar application 
and those materials have often been selected on that basis. Both 
percent degradation and the magnitude of the actual properties af- 
ter irradiation need to be considered. Consider the scenario where 
two materials are being compared that both have acceptable prop- 
erties after exposure to 10° rads. It is preferable to choose the 
material with less degradation because degradation tends to be a 
threshold phenomena with properties declining rapidly with dose af- 
ter a certain threshold dose. The properties of the initially strong 
material, therefore, will be extremely sensitive to dose in that dose 
range and slight magnet-to-magnet differences in dose may, de- 
pending on the application, lead to performance variations. 


36932 (SSCL-636) Pumping slots: Coupling impedance 
calculations and estimates. Kurennoy, S. Superconducting Super 
Collider Lab., Dallas, TX (United States). Aug 1993. 15p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC35-89ER40486. Order Number DE93040934. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Coupling impedances of small pumping holes in vacuum- 
chamber walls have been calculated at low frequencies, i.e., for 
wavelengths large compared to a typical hole size, in terms of elec- 
tric and magnetic polarizabilities of the hole. The polarizabilities can 
be found by solving and electro- or magnetostatic problem and are 
known analytically for the case of the elliptic shape of the hole in a 
thin wall. The present paper studies the case of pumping slots. Us- 
ing results of numerical calculations and analytical approximations 
of polarizabilities, we give formulae for practically important esti- 
mates of slot contribution to low-frequency coupling impedances. 


36933 (SSCL-—637) Interstrand resistance of DSA328 inner 
coil. Kovachev, V. (Superconducting Super Collider Lab., Dallas, 
TX (United States)); Neal, M.; Seuntjens, J.; Madison, J.; Graham, 
S.; Cline, P.; Capone, D. Il; Wake, M. Superconducting Super Col- 
lider Lab., Dallas, TX (United States). Aug 1993. 20p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. Order Number DE94001075. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The aim of the present work is to obtain accurate data for inter- 
strand resistance and interstrand resistance distribution in a section 
of DSA328 (FNAL built SSC short model magnet) using an in situ 
method. In situ measurements of interstrand resistance in accelera- 
tor magnets have never been reported in the literature. The 
present work is the first attempt to describe this method and to dis- 
cuss obtained results. 


36934 (SSCL-638) Determination of optimal gains for con- 
strained controllers. Kwan, C.M.; Mestha, L.K. Superconducting 
Super Collider Lab., Dallas, TX (United States). Aug 1993. 5p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract AC35-89ER40486. Order Number DE93040935. Source: 
OSTI; NTIS; GPO Dep. 

In this report, we consider the determination of optimal gains, 
with respect to a certain performance index, for state feedback 
controllers where some elements in the gain matrix are constrained 
to be zero. Two iterative schemes for systematically finding the 
constrained gain matrix are presented. An example is included to 
demonstrate the procedures. 


36935 (SSCL-Preprint-156) Data Acquisition for super col- 
liders. Botlo, M. (Superconducting Super Collider Lab., Dallas, TX 
(United States)); Booth, A.W.; Dorenbosch, J.; Idate, R.; Milner, 
E.C.; Kapoor, V.S.; Wang, E.M.; Raj, V. Superconducting Super 
Collider Lab., Dallas, TX (United States). May 1992. 9p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-9205364—1: Como conference, Como (Italy), 
May 1992). Order Number DE93018010. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This paper describes simulation studies undertaken at the Super- 
conducting Super Collider, in which the behavior of different Data 
Collection protocols was investigated as a function of input data 
variations, bandwidth fluctuations, and input channel correlations. 
We have sent three kinds of input data through our models of DAQ 
architectures: fixed size data (every channel carries the same 
amount of data), exponential distributed data sizes with means 
coming from physics and detector simulations, and physics data di- 
rectly. We find differences in the performance, depending on the 
input data and the DAQ-architecture we study. We conclude that 
DAQ models should use input data distributions which are as close 
as possible to reality. 


36936 (SSCL-Preprint-301) Initial results of strand pro- 
duced in Phase 2 of the SSCL Vendor Qualification Program. 
Erdmann, M.; Capone, D. Il; Coleman, S.; Jones, B.; Seuntjens, J. 
Superconducting Super Collider Lab., Dallas, TX (United States). 
May 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-930537-97: 5. 
annual international industrial symposium on the Super Collider 
and exhibition, San Francisco, CA (United States), 6-8 May 1993). 
Order Number DE93018749. Source: OSTI; NTIS; INIS; GPO Dep. 

In 1991, the Superconducting Super Collider Laboratory (SSCL) 
instituted a program to qualify specific superconductor manufactur- 
ers for production of cable acceptable for use in both Collider 
Dipole (CDM) and Quadrupole (CQM) magnets. The SSCL Vendor 
Qualification Program (VOQP) was designed with two Phases. 
Phase 1 was divided into two additional phases, 1A and 1B, which 
ran concurrently. In Phase 1B, each vendor was directed to manu- 
facture roughly 3000 kg of cable using a “baseline” process. The 
baseline process was agreed to by both the SSCL and the vendor 
at the beginning of the VQP. In this phase, process control was 
closely monitored with the use of statistical methods and each ven- 
dor was graded based on these results. Phase 1A, known as the 
R&D phase, was developed to allow each vendor an opportunity to 
optimize and improve on their baseline process in terms of both 
cost and manufacturability. In this phase, multifilament billets were 
designed to explore several key variables such as alternate alloy 
sources, process modifications and improved billet designs. At the 
end of Phase 1, the results from both 1A and 1B were evaluated at 
a review between the SSCL and each vendor, and a final Phase 2 
process was generated and fixed using the best results. In Phase 
2, each vendor is required to manufacture roughly 6000 kg of su- 
perconducting cable under a firm fixed price contract which can 
then be used to create an accurate price estimate for competitive 
bidding on the full rate production CDM and CQM contracts. At the 
end of Phase 2, each vendor must meet the minimum requirements 
outlined in the contract to become a qualified superconducting 
cable supplier. For one requirement, critical process variables iden- 
tified by the SSCL Conductor Department at the beginning of the 
VQP will be evaluated to determine the quality and uniformity of 
the material produced during Phase 2 of the program. 


36937 (SSCL-Preprint-321) SISSY: An example of a multi- 
threaded, networked, object-oriented databased application. 
Scipioni, B.; Liu, D.; Song, T. Superconducting Super Collider Lab., 
Dallas, TX (United States). May 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 





(CONF-930537-101: 5. annual international industrial symposium 
on the Super Collider and exhibition, San Francisco, CA (United 
States), 6-8 May 1993). Order Number DE93019742. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The Systems Integration Support SYstem (SISSY) is presented 
and its capabilities and techniques are discussed. It is fully auto- 
mated data collection and analysis system supporting the SSCL's 
systems analysis activities as they relate to the Physics Detector 
and Simulation Facility (PDSF). SISSY itself is a paradigm of effec- 
tive computing on the PDSF. It uses home-grown code (C++), 
network programming (RPC, SNMP), relational (SYBASE) and 
object-oriented (ObjectStore) DBMSs, UNIX operating system ser- 
vices (IRIX threads, cron, system utilities, shells scripts, etc.), and 
third party software applications (NetCentral Station, Wingz, 
DataLink) all of which act together as a single application to moni- 
tor and analyze the PDSF. 


36938 (SSCL-Preprint-322) Physics Detector Simulation 
Facility Phase Il system software description. Scipioni, B.; 
Allen, J.; Chang, C.; Huang, J.; Liu, J.; Mestad, S.; Pan, J.; Mar- 
quez, M.; Estep, P. Superconducting Super Collider Lab., Dallas, 
TX (United States). May 1993. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-930537-99: 5. annual international industrial symposium 
on the Super Collider and exhibition, San Francisco, CA (United 
States), 6-8 May 1993). Order Number DE93019745. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper presents the Physics Detector Simulation Facility 
(PDSF) Phase II system software. A key element in the design of a 
distributed computing environment for the PDSF has been the sep- 
aration and distribution of the major functions. The facility has been 
designed to support batch and interactive processing, and to incor- 
porate the file and tape storage systems. By distributing these 
functions, it is often possible to provide higher throughput and re- 
source availability. Similarly, the design is intended to exploit 
event-level parallelism in an open distributed environment. 


36939 (SSCL-Preprint-324) Physics Detector Simulation 
Facility (PDSF) architecture/utilization. Scipioni, B. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). May 1993. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-930537—100: 5. annual inter- 
national industrial symposium on the Super Collider and exhibition, 
San Francisco, CA (United States), 6-8 May 1993). Order Number 
DE93019744. Source: OSTI; NTIS; INIS; GPO Dep. 

The current systems architecture for the SSCL’s Physics Detec- 
tor Simulation Facility (PDSF) is presented. Systems analysis data 
is presented and discussed. In particular, these data disclose the 
effectiveness of utilization of the facility for meeting the needs of 
physics computing, especially as concerns parallel architecture and 
processing. Detailed design plans for the highly networked, sym- 
metric, parallel, UNIX workstation-based facility are given and 
discussed in light of the design philosophy. Included are network, 
CPU, disk, router, concentrator, tape, user and job capacities and 
throughput. 


36940 (SSCL-Preprint-406) Regulation loops for the ring 
magnet power supplies in the SSC accelerator complex. Tac- 
coni, E.; Christiansen, C. Superconducting Super Collider Lab., 
Dallas, TX (United States). May 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-930511-373: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93019278. Source: OSTI; NTIS; INIS; GPO Dep. 

The SSC complex consists of five cascaded accelerators: The 
linear accelerator (linac) and four synchrotrons: The low energy 
booster (LEB), the medium energy booster (MEB), the high energy 
booster (HEB), and the collider. Twelve- or 24-pulse phase- 
controlled SCR power supplies are used to energize the ring 
magnets. Each power supply has a voltage loop designed to regu- 
late the voltage applied to the magnets. The voltage regulation 
loops for these synchrotrons and the current regulation for the LEB 
are analyzed in this work. The digital voltage regulator is fiber-optic 
isolated from the power converter. It has a closed-loop bandwidth 
of 150 Hz with band rejections for 60-Hz and 120-Hz perturbations. 
The LEB has a very precise current regulation system composed 
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of a feedforward compensator, a fast feedback regulator, and a 
slow synchronous regulator. The current regulation design is cor- 
roborated by computer simulations. 


36941 (SSCL-Preprint-407) A wide range and high speed 
automatic gain control. Tacconi, E.; Christiansen, C. Supercon- 
ducting Super Collider Lab., Dallas, TX (United States). May 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-93051 1-380: International par- 
ticle accelerator conference, Washington, DC (United States), 
17-20 May 1993). Order Number DE93018751. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Automatic gain control (AGC) techniques have been largely used 
since the beginning of electronics, but in most of the applications 
the dynamic response is slow compared with the carrier frequency. 
The problem of developing an automatic gain control with high dy- 
namic response and wide control range simultaneously is analyzed 
in this work. An ideal gain control law, with the property that the 
total loop gain remains constant independent of the carrier ampli- 
tude, is obtained. The resulting AGC behavior is compared by 
computer simulations with a linear multiplier AGC. The ideal gain 
control law can be approximated using a transconductance ampli- 
fier. A practical circuit that has been used at CERN in the radio 
frequency loops of the Booster Synchrotron is presented. The cir- 
cuit has high speed and 80-dB gain control range. 


36942 (SSCL-Preprint-427) Spool pieces at the SSCL. Clay- 
ton, T.; Cai, Y.; Smellie, R.; Stampke, S. Superconducting Super 
Collider Lab., Dallas, TX (United States). May 1993. 6p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC35- 
89ER40486. (CONF-93051 1-378: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93018753. Source: OSTI; NTIS; INIS; GPO Dep. 

The basic features of the Superconducting Super Collider lattice 
are the two beamlines formed by superconducting dipoles (7736) 
and quadrupoles (1564). The dipoles constraint two 20 TeV proton 
beams into counterrotating closed orbits of 86.2 km. The 
quadrupoles (FODO) require cryogenic cooling the LHe tempera- 
tures. This requirement isolates the main magnets from the outside 
world. The interface required, the spool, is a crucial component of 
superconducting lattice design and machine operation. There are 
over 1588 spools in the Super Collider. We present hear SSCL 
spool designs which consist of (1) housing for superconducting 
closed orbit and multipole correction magnets, (2) cryogenic func- 
tion, magnet quench protection, system power, and instrumentation 
interfaces, and (3) cold to warm transitions for ware magnet and 
warm instrumentation drift spaces. 


36943 (SSCL-Preprint-436) SSC _ collider arc lattice. 
Syphers, M.J.; Courant, E.D.; Garren, A.A.; Kauffmann, S.K.; Sen, 
T. Superconducting Super Collider Lab., Dallas, TX (United 
States). May 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-930511— 
379: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93018754. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The new configuration for the SSC collider-ring arcs will be dis- 
cussed. This design provides magnet-free spaces for future needs 
by omitting a fraction of the dipoles in the regular cell lattice. Previ- 
ously, no space was available in either of the two 35 km long arcs 
for equipment that might be desirable at some future time. The 
placement of new straight sections was based on usefulness for 
future upgrades such as beam scraping, beam polarization, trans- 
verse dampers, and correction magnet schemes as well as on 
location of service shafts and on perturbations of the ring geome- 
try. 


36944 (SSCL-Preprint-466) R&D of a prototype SSC 80-K 
Synchrotron Radiation Liner System in a half-cell of 4-K mag- 
nets. Shu, Q.S. (and others); Chou, W.; Clark, D. Superconducting 
Super Collider Lab., Dallas, TX (United States). Jul 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-930703-30: International cryo- 
genic engineering conference and international cryogenic materials 
conference, Albuquerque, NM (United States), 12-16 Jul 1993). Or- 
der Number DE93018755. Source: OSTI; NTIS; INIS; GPO Dep. 
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This paper reports on the efforts that have led to the develop- 
ment of a viable design for an SSC 80K Synchrotron Radiation 
Liner System. The liner is one method under consideration to mini- 
mize the presence of photodesorbed gases in the particle beam 
line vacuum, thereby assuring acceptable operational availability of 
the SSC Collider. The 80K liner is also aimed at improving the Col- 
lider’s cryogenic thermal efficiency, which would allow a potential 
luminosity upgrade. Trade studies, engineering analyses, concept 
evaluation, and design are introduced. This paper also briefly dis- 
cusses the preliminary consideration of lower-temperature (20K 
and 4K) liners. 


36945 (SSCL-Preprint-473) Wire scanner data analysis for 
the SSC Linac emittance measurement. Yao, C.Y.; Hurd, J.W.; 
Sage, J. Superconducting Super Collider Lab., Dallas, TX (United 
States). Jul 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC35-89ER40486. (CONF-93051 1— 
366: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93019061. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The wire scanners are designed in the SSC Linac for measure- 
ment of beam emittance at various locations. In order to obtain 
beam parameters from the scan signal, a data analysis program 
was developed that considers the problems of noise reduction, ma- 
chine modeling, parameter fitting, and correction. This program is 
intended as a tool for Linac commissioning and also as part of the 
Linac control program. Some of the results from commissioning 
runs are presented. 


36946 (SSCL-Preprint-477) Effects on channeling of 
radiation damage due to 28-GeV protons. Baker, S.|. (Supercon- 
ducting Super Collider Lab., Dallas, TX (United States)); Carrigan, 
R.A. Jr.; Cupps, V.R. Il; Forster, J.S.; Gibson, W.M.; Sun, C.R. Su- 
perconducting Super Collider Lab., Dallas, TX (United States). Jul 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC35-89ER40486. (CONF-930712-2: 
ICACS: 15. international conference on atomic collision in solids, 
London (Canada), 26-30 Jul 1993). Order Number DE93018003. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For an irradiation of 2.9 x 101° protons at a beam energy of 28 
GeV, the channeling minimum yield in a silicon single crystal in- 
creased from 2.3% to 4.1%. The radiation damage occurred with a 
proton fluence of (4.1 + 1.4) x 10?°/cm*. The degradation was 
measured with MeV-range He ions using Rutherford back- 


scattering. The relevance to bent crystal extraction of TeV beams 
is discussed. 


36947 (SSCL-Preprint-485) Current loop decay in 
Rutherford-type cables. Akhmetov, A.A. (Superconducting Super 
Collider Lab., Dallas, TX (United States)); Devred, A.; Schermer, 
R.I.; Mints, R.G. Superconducting Super Collider Lab., Dallas, TX 
(United States). May 1993. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-930537-98: 5. annual international industrial symposium 
on the Super Collider and exhibition, San Francisco, CA (United 
States), 6-8 May 1993). Order Number DE93019743. Source: 
OSTI; INIS; NTIS; GPO Dep. 

Recent measurements of superconducting panicle accelerator 
magnets made of multistrand Rutherford-type cable have shown 
that the magnetic field and its main harmonics oscillate along the 
magnet axis with a wavelength nearly equal to the cable transposi- 
tion. It was also observed that, at low transport current, the periodic 
magnetic pitch length. It was also observed that, at low transport 
current, the periodic magnetic field patterns can persist without any 
significant decay for more than 12 hours. The coincidence of the 
wavelength of the magnetic field oscillations with the cable transpo- 
sition pitch suggests that slowly decaying current loops exist in the 
cable even at zero transport current. These loops consist of 
currents flowing along the cable through one set of strands and re- 
turning through another set of strands. In this paper, we consider 
the process of current loop decay in a Rutherford-type cable. 


36948 


(SSCL-Preprint-488) Design verification and accep- 
tance tests of the ASST-A helium refrigeration system. Ganni, 
V.; Apparao, T.V.V.R. Superconducting Super Collider Lab., Dallas, 
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TX (United States). Jul 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-930703—27: International cryogenic engineering conference 
and international cryogenic materials conference, Albuquerque, NM 
(United States), 12-16 Jul 1993). Order Number DE93019746. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Three similar helium refrigerator systems have been installed at 
the Superconducting Super Collider Laboratory (SSCL) N15 site; 
the ASST-A system, which will be used for the accelerator system's 
full cell string test; the N15-B system, which will be used for string 
testing in the tunnel; and a third pliant, dedicated to magnet testing 
at the Magnet Testing Laboratory. The ASST-A and N15-B systems 
will ultimately be a part of the collider’s N15 sector station equip- 
ment. Each of these three systems has many subsystems, but the 
design basis for the main refrigerator is the same. Each system 
has a guaranteed capacity of 2000 W of refrigeration and 20 g/s 
liquefaction at 4.5K. The testing and design verification of the 
ASST-A refrigeration system consisted of parametric tests on the 
compressors and the total system. A summary of the initial perfor- 
mance test data is given in this paper. The tests were conducted 
for two cases: in the first, all four compressors were operating; in 
the second, only one compressor in each stage was operating. In 
each case, tests were conducted in three modes of operation 
described later on. The process design basis supplied by the man- 
ufacturers and used in the design of the main components — the 
compressor, and expanders and heat exchangers for the coldbox — 
were used to reduce the actual test data using process simulation 
methodology. In addition, the test results and the process design 
submitted by the manufacturer were analyzed using exergy analy- 
sis. This paper presents both the process and the exergy analyses 
of the manufacturer's design and the actual test data for Case 1. 
The process analyses are presented in the form of T-S diagrams. 
The results of the exergy analyses comparing the exergy losses of 
each component and the total system for the manufacturer's de- 
sign and the test data are presented in the tables. 


36949 (SSCL-Preprint-489) Cryogenic systems for the SSC 
and the status of their development. Fietz, W.A.; Ganni, V.; 
Abramovich, S.; Niehaus, T. Superconducting Super Collider Lab., 
Dallas, TX (United States). Jul 1993. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-930703—24: International cryogenic engineering conference 
and international cryogenic materials conference, Albuquerque, NM 
(United States), 12-16 Jul 1993). Order Number DE93019747. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Superconducting Super Collider (SSC) consists of two paral- 
lel magnet rings, each 87,120 m in circumference, constructed in a 
tunnel 25 to 74 m underground. Protons are injected into these 
ring from the high energy booster (HEB), which contains a sepa- 
rate magnet ring 10,800 m in circumference constructed in a tunnel 
14 m above the collider tunnel. The magnets will be operated at a 
controlled low temperature in order to maintain the windings in the 
superconducting state. Therefore the magnet cryostat is designed 
with a high vacuum insulating chamber, multilayer insulation (MLI), 
and thermal shields at 84 K and 20 K nominal temperatures. The 
major portion of the heat load is from thermal radiation and con- 
duction through the supports, and is intercepted and absorbed by 
the shields. The cryogenic system for the machine is divided into 
sectors of nominally equal length: ten for the collider and two for 
the HEB. Each sector has a dedicated cryogenic system (SCS) as 
well as some level of redundancy from the neighboring SCS. The 
helium refrigeration plants will be installed at the midpoint of each 
sector. Each cryogenic sector in the collider is divided into four 
strings, two upper and two lower, about 4000 m long. Each string 
is subdivided into sections of about 1080 m, the smallest modules 
that can be isolated for maintenance, or for warmup and cooldown. 
Each section is subdivided into cells and half cells. The half cell, 
containing six main magnets and a spool piece is 90 m long. The 
SSC cryogenic system for each sector consists of a sector refriger- 
ator surface system (SRS) and a sector refrigerator tunnel system 
(SRT). Proposals for the SRS systems’ are presently in review for 
vendor selection. In this paper the SRT subsystems requirements 
and their status will be reviewed. 





36950 (SSCL-Preprint-493) Designing, fabricating, and test- 
ing cost effective structural composite for the SSCL magnets. 
Nobrega, F. Superconducting Super Collider Lab., Dallas, TX 
(United States). May 1993. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC35-89ER40486. 
(CONF-930537—103: 5. annual international industrial symposium 
on the Super Collider and exhibition, San Francisco, CA (United 
States), 6-8 May 1993). Order Number DE93019823. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Particle accelerators like the Superconducting Super Collider 
(SSC) use superconducting dipole magnets to bend the particle 
bunches around the 54-mile ring and superconducting quadrupole 
magnets to focus the particles. The heart of these magnets is the 
superconducting niobium-titanium copper cable which carries ex- 
tremely high current because the internal resistance is zero at 
liquid helium temperatures. With these high currents,the magnets 
generate large magnetic fields on the order of 6.7 Tesla. The su- 
perconducting cable is insulated with a wrap of polyimide film on 
the first layer and a second layer wrap of either a polyimide film 
with adhesive or a fiberglass epoxy prepreg. The insulated cable is 
wound into long coils and cured. All coil materials must withstand 
temperature extremes from 220°C (428°F) to —269°C (—452°F) 
at loads as high as 104 MPa (15 ksi). In addition, all magnet com- 
ponents must survive for 25 years with a total radiation dose of 
1000 MRad. The parts at the end of a coil are used to support and 
restrain the conductors during magnet energization. The most com- 
mon end part materials used to date have been G-10 and G-11 
fiberglass and epoxy tubes and laminates in NEMA grades and CR 
type. Developments in polyimides like bismaleimides, copolymers 
like the newly developed PT resins and advanced epoxy blends 
like CTD101 and CTD102 are materials of choice for magnet com- 
ponents because of their radiation resistance. An extensive testing 
program is currently underway by the SSCL to measure the radia- 
tion degradation of these and many other materials. 


36951 (SSCL-Preprint-501) Operational modes and control 
philosophy of the SSCL Magnet Test Lab. (MTL) cryogenic 
system. Ganni, V.; Than, R.; Thirumaleshwar, M. Superconducting 
Super Collider Lab., Dallas, TX (United States). May 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC35-89ER40486. (CONF-920331-75: 4. international in- 
dustrial symposium on the Super Collider, New Orleans, LA 
(United States), 4-6 Mar 1992). Order Number DE93040924. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The MTL’s function is to test prototype and industrially manufac- 
tured magnets for the Superconducting Super Collider Laboratory 
(SSCL). The cryogenic system of the MTL has a main refrigeration 
system consisting of a two-stage compression system, a refrigera- 
tor/liquefier coldbox, a liquid helium dewar, warm gas storage, and 
a regeneration skid. The MTL cryogenic system also includes the 
following auxiliary equipment: two cleaning, cooling, warmup and 
purification (CCWP) coldbox modules with a regeneration skid for 
the charcoal beds, two CCWP compressors, a dehydration skid 
with its own regeneration system, a pump box, a refrigeration 
recovery unit, and five distribution boxes. At any given time, the re- 
frigeration system has the capacity to simultaneously test at least 
six magnets under normally required testing conditions. Every mag- 
net will undergo cleaning, cooldown, and filling prior to general 
testing, conditioning, quench testing, and other experiments. At the 
completion of general testing, etc., the magnet must be emptied 
prior to warming it up to ambient temperature. Furthermore, condi- 
tioning, training, and testing of the magnets can be carried out at 
different temperatures between 4.5 K and 2.5 K. The cryogenic 
system is designed to test multiple magnets, not all of which are 
necessarily in the same preparational or operational stage. This pa- 
per describes the different operational modes and the behavior and 
control of the total cryogenic system during multiple magnet tests. 


4304 Storage Rings 
Refer also to citation(s) 36856, 36859, 36861, 36862, 36919, 37703 


36952 (ANL/APS/IN/VIB—93/4) General vibration monitoring: 
Coupling between the experimental hall structure and storage 
ring tunnel and basemat. Jendrzejczyk, J.A.; Wambsganss, 
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M.W.; Smith, R.K. Argonne National Lab., IL (United States). Mar 
1993. 37p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94000441. Source: OSTI; NTIS; INIS; GPO Dep. 

The primary objective of this study was to measure the coupling 
between the experimental hall structure and the storage ring tun- 
nel. The study was motivated in part by concern over the potential 
for wind excitation of the building to couple through the ground 
and/or piping/ductwork to the storage ring basemat. Unfortunately, 
there was very little wind on the measurement date. However, it 
can be assumed that the wind turbulence would excite the experi- 
mental hall structure at one or more of its resonant frequencies. 
Similar coupling information can be obtained by using ambient vi- 
bration as the excitation source and measuring the resultant 
structure/basemat response and associated coupling. This was the 
approach taken in this study. 


36953 (BNL-49380) Aperture determination of RHIC92 
from randomly generated initial coordinates. Dell, GF. 
Brookhaven National Lab., Upton, NY (United States). [1992]. 12p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-921077—13: Workshop on the 
stability of particle motion in storage rings, Upton, NY (United 
States), 19-24 Oct 1992). Order Number DE93040174. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Results obtained by tracking 100 particles for 1,000 turns when 
initial coordinates are selected randomly, with the requirement that 
the total emittance be constant, are compared to results from 
1,000-turn and 10®-turn runs when initial coordinates satisfy (i) = 
ey(i) and X;‘ = Y;' = 0. For studies of ten distributions of magnetic 
field errors, the 100-particle results given apertures equivalent to 
those from 10®-turn runs, have an aperture distribution of consider- 
ably less width, and yet require only one tenth the computer time. 


36954 (BNL-49381) Summary for working group B on 
long-term stability. Peggs, S.G. Brookhaven National Lab., Upton, 
NY (United States). [1992]. 5p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-921077—11: Workshop on the stability of particle motion in 
storage rings, Upton, NY (United States), 19-24 Oct 1992). Order 
Number DE93040179. Source: OSTI; NTIS; INIS; GPO Dep. 

A total of 36 workshop participants attended at least one session 
of the Long-Term Stability working group. We avoided turning these 
sessions into a specialized seminar series by meeting in two sub- 
groups, loosely labeled Analysis and Diffusion & Tracking, so that 
working discussions among a reasonably small number of people 
were possible. Nonetheless, no attempt is made to categorize the 
13 group B papers according to original subgroup. A similar work- 
shop, the Workshop on Accelerator Orbit and Particle Tracking 
Problems, was held almost exactly 10 years ago at Brookhaven. It 
is interesting to see how many of the participants in the photo- 
graph of that workshop appear again in the photograph at the front 
of these proceedings. Fortunately, it is not correct to infer that little 
progress has been made in the last decade, nor that the average 
age of the participants has increased significantly. Rather, the 
recent photograph has many more, younger, faces than its prede- 
cessor. This attests to the ongoing interest and vigorous activity in 
an area of central importance to accelerator physics. 


36955 (CEA-DAPNIA-SPP-92-23) Beam finding algorithms 
at the interaction point of B factories. Kozanecki, W. CEA Cen- 
tre d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Astrophysique, de la Physique des Particules, de la Physique 
Nucleaire et de I'Instrumentation Associee. Oct 1992. 8p. (CONF- 
9204126-: B factories: state of the art in accelerators, detectors, 
and physics, Stanford, CA (United States), 6-10 Apr 1992). Order 
Number DE94602265. Source: OSTI; NTIS (US Sales Only); INIS. 

We review existing methods to bring beams in collision in circu- 
lar machines, and examine collision alignment strategies proposed 
for ete—B-factories. The two-ring feature of such machines, while 
imposing more stringent demands on beam control, also opens up 
new diagnostic possibilities. 


36956 (FNAL/C—93/185) A design of a quasi-isochronous 
storage ring. Lee, S.Y. (Indiana Univ., Bloomington, IN (United 
States). Dept. of Physics); Ng, K.Y.; Trbojevic, D. Fermi National 
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Accelerator Lab., Batavia, IL (United States). Jul 1993. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-930511-383: International particle ac- 
celerator conference, Washington, DC (United States), 17-20 May 
1993). Order Number DE93019909. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Isochronous electron storage rings may offer advantages for fu- 
ture high luminosity meson factories. A Quasi-isochronous lattice 
based on the design principle of flexible -y7 lattice is studied. The 
emittance and chromatic properties of such a lattice are studied. 
Applications of this design techniques for electron storage rings will 
be discussed. 


36957 (JAERI-M-93-126) Design of injector section for 
SPring-8 linac. Yoshikawa, Hiroshi (JAERI-RIKEN SPring-8 
Project Team, Tokyo (Japan)); Nakamura, Naoki; Mizuno, Akihiko; 
Suzuki, Shinsuke; Hori, Toshihiko; Yanagida, Kenichi; Mashiko, 
Katsuo; Yokomizo, Hideaki. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1993. 71p. (In Japanese). Order Number 
DE94707687. Source: OSTI; NTIS; INIS. 

In the SPring-8, we are planning to use positrons in order to in- 
crease the beam life time in the storage-ring. For the injector linac, 
though high current beam production to yield positrons is alterna- 
tive with accurate low current beam production for commissioning, 
we designed the injector section to achieve both of the high current 
mode and the low current mode. In this paper, overview of some 
simulation codes for the design of electron accelerators are de- 
scribed and the calculation results by TRACE for the injector 
section of the linac are shown. That is useful not only for the de- 
sign of machines but for the selection of sensitive parameters to 
establish the good beam quality. Now the injector section, which is 
settled at Tokai Establishment, is arranged for the case of the per- 
formance check of the electron gun. And we present that the 
layout of this section is needed to be rearranged for the high cur- 
rent mode operation. (author). 


36958 (KEK-PROC—92-4, pp. 21-29) Vacuum system of 


SPring-8 storage ring. Watanabe, Kowashi (Institute of Physical 
and Chemical Research, Wako, Saitama (Japan)); Oikawa, Yoshi- 
fumi; Sakaue, Hiroyuki. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 


9203224—-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

The construction of SPring-8 is in progress in Harima Science 
Park City in Hyogo Prefecture toward the completion in 1997. For 
the vacuum system of the storage ring, in order to attain the beam 
current of 100 mA and the beam life of about 20 h, the superhigh 
vacuum below 133 nPa is required at the time of electron beam 
operation. The feature of this vacuum system is to irradiate most of 
the synchrotron radiation from deflection electromagnets on 
crotches and absorbers without directly irradiating the vacuum 
chamber, and to carry out concentrated exhaust of the gas arising 
by light release reaction locally. As to the vacuum system, the re- 
cently changed points are mainly reported. The arrangement of the 
vacuum chamber of basic single cell is explained. The exhaust 
system is roughly divided into main exhaust system and rough 
drawing system. The vacuum measuring system, the control sys- 
tem comprising centralized control board and field control board, 
and heating degasing treatment are described. The problems of 


thermal stress fatigue and the local boiling phenomena of cooling 
water must be overcome. (K.I.). 


36959 (KEK-PROC—92-4, pp. 64-68) Present status of ring 
cyclotron in Osaka University. Shimizu, Akira (Osaka Univ., 
Ibaraki (Japan). Research Center for Nuclear Physics). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. 
(In Japanese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

In research Center for Nuclear Physics, Osaka University, the cy- 
clotron cascade project of cor-ecting the ring cyclotron of energy 


362 ERA Vol. 18, No. 12 


constant K = 400 as the booster to the existing AVF cyclotron was 
completed in the spring of 1991, and the adjustment of beam ac- 
celeration and test experiment were started in autumn. The vacuum 
system of this cyclotron was already reported in detail, acoordingly 
in this report, the present status is described. In the factory, the 
vacuum tank of 10 m diameter was not able to be assembled, 
therefore, vacuum test was carried out on the divided parts, and 
after connecting them at the site, the general test was performed. 
By the exhaust of nearly 10 h from the atmospheric pressure, the 
pressure of 2 x 10—5 Pa was attained. As for protons, the adjust- 
ment of acceleration up to 400 MeV was carried out. The 
construction and the function of the ring cyclotron are explained. 
As for the exhaust system, the shortening of the time for exhaust- 
ing so that beam acceleration can be done was endeavored. The 
operation and monitoring of the cyclotron are explained. (K.1.). 


36960 (KEK-PROC-—92-4, pp. 75-81) Vacuum system of 
ultrasmall size superconducting SR light source ‘Aurora’. Ya- 
sumitsu, Naoki (Sumitomo Heavy Industries Ltd., Tokyo (Japan)). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
May 1992. (in Japanese). (CONF-9203224—: 8. meeting on ultra 
high vacuum techniques for accelerators and storage rings, 
Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 8th 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

Attention is paid to the X-ray lithograph using synchrotron radia- 
tion as the technology of promoting the high integration of 
super-LSI. Sumitomo Heavy Industries Ltd. published the concep- 
tual design of the ultrasmall size superconducting SR light source 
‘Aurora’ in 1986, and constructed the prototype of Aurora for verify- 
ing its performance and carrying out the research and development 
of X-ray lithography. The Aurora succeeded in the emission of SR 
in November, 1989, and thereafter, the remodeling for improving 
the performance was carried out. At present it is operated 
smoothly. In order to install the Aurora as the SR equipment in 
super-LSI semiconductor factories, ultrasmall size is most impor- 
tant. The Aurora consists of a race track type microtron and a 
superconducting storage ring. The main parameters of the Aurora 
are shown. The condition of incorporating the vacuum system, the 
design specification of the vacuum system, the gas emitted due to 
SR, the design of the superconducting storage ring and the vacuum 
system and the present status of the Aurora are reported. (K.I.). 


36961 (KEK-PROC-—92-4, pp. 82-87) IH s compact SOR 
*LUNA’. Oishi, Masaya (Ishikawajima-Harima Heavy Industries Co. 
Ltd., Tokyo (Japan)); Mandai, Shinichi. National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). May 1992. (in Japanese). 
(CONF-9203224—: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

In 1989, Ishikawajima Harima Heavy Industries Co., Ltd. suc- 
ceeded in the development of a small size synchrotron orbital 
radiation (SOR) ’Luna’ of 800 MeV. The incident energy is 45 MeV, 
and after acceleration, the storage current of 50 mA and the life of 
3 hours have been attained. At present as for the vacuum in the 
Luna, in the state of the SOR light being off, it has become 7 x 
10-® Pa in the ring deflection chamber, 4 x 10—® Pa in the RP 
cavity and 5 x 10~§ Pa in the inflector. The material of the vacuum 
chamber of the Luna is SUS316L, and as the main pumps, 
three-pole type sputter ion pumps and NEG pumps are used. Syn- 
chrotron radiation is expected to be applied to LSI lithography. The 
arrangement of the Luna and the basic parameters are shown. The 
installation was completed in April, 1989, and the acceleration to 
800 MeV was successfully accomplished in December, 1989. The 
vacuum chamber and the vacuum pumps are briefly described. As 
to the operating condition, the attained pressure, the rate of gas re- 
lease and so on are reported. The compositions of residual gas 
are mainly Hp and CO. As to the correlation of light release with in- 
tegral current, the data were obtained. (K.I.). 


36962 (KEK-PROC-—92-4, pp. 88-94) Exhaust system of 
SPring-8 storage ring. Sakaue, Hiroyuki (Institute of Physical and 
Chemical Research, Wako, Saitama (Japan)); Oikawa, Yoshifumi; 





Takahashi, Sunao. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224—: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

In the SPring-8 storage ring, the beam current of 100 mA and the 
beam life of about 20 h are aimed at, accordingly, the ultrahigh vac- 
uum below 1 x 10-9 Torr is required. In order to attain this target 
as early as possible, the synchrotron radiation from deflection elec- 
tromagnets is irradiated on crotches and absorbers, and the gas 
arising due to light release reaction is locally exhausted concentrat- 
edly. The results of the simulation of the pressure distribution in 
the storage ring when this vacuum exhaust system is used are re- 
ported, and the method of rise of the vacuum system is discussed. 
The interaction of beam and residual gas that causes beam loss is 
mainly Rutherford scattering and bremsstrahlung. The relation of 
beam life with vacuum is shown. The arrangement of pumps in 
one cell is shown. The main pumps are nonevaporation type getter 
pumps. As the auxiliary pumps, distribution type ion pumps and 
sputter ion pumps are used. For rough extraction, turbo molecular 
pumps and rotary pumps are used. The pressure distribution in the 
case of using this exhaust system was calculated. (K.I.). 


36963 (KEK-PROC—92-4, pp. 95-101) Control system for 
vacuum system of SPring-8 storage ring. Nakayasu, Tatsuo 
(Osaka Vacuum, Ltd. (Japan)); Fujita, Hideo. National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japan- 
ese). (CONF-9203224—-: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

As to the vacuum system of the SPring-8 storage ring, the vac- 
uum and exhaust equipments are present widely over the whole 
storage ring with circumferential length of 1436 m, and the machin- 
ery and equipment in 48 cells, which are the objects of control, are 
2013 m of NEG strip, 241 SIP, 88 DIP, 61 TSP, 48 TMP and 464 
BA vacuum gauge. As for the attained pressure, in order to secure 
the electron beam life of about 20 h, 10~'' Torr without beam and 
below 10~—° Torr in beam operation are required. For the rise up to 
such ultrahigh vacuum in the vacuum exhaust system, long time is 
required, therefore, it is important to operate the system stably, 
without breaking vacuum as far as possible. The basic way of 
thinking on the control is to avoid concentrated control, and to dis- 
perse the control. Namely, the field control board with built-in 
programmable controller is installed in each cell, and each cell is 
controlled independently. This method is effective for minimizing 
the range and time of stop in troubles, and increasing the workabil- 
ity in the construction and maintenance. The information of the 
field control board in each cell is monitored and indicated at the 
central control board. The constitution of the whole system and 
software are reported. (K.I.). 


36964 (KEK-PROC-—92-4, pp. 102-107) Preliminary test of 
vacuum system of SPring-8 synchrotron. Otsuka, Hideo (Japan 
Atomic Energy Research Inst., Tokyo (Japan)); Yoneyama, Katsuji; 
Shimada, Taihei. National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). May 1992. (In Japanese). (CONF-9203224—: 8. 
meeting on ultra high vacuum techniques for accelerators and stor- 
age rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of 
the 8th meeting on ultra high vacuum techniques for accelerators 
and storage rings. 464p. Order Number DE93764168. Source: 
OSTI; NTIS; INIS. 

In this report, on the several points which it is desirable to be 
confirmed beforehand when the vacuum system of the synchrotron 
is designed, the results of the test by making the vacuum system 
for one normal cell simulating the actual machine are reported. 
Further by making three types of sample ducts, the ordinary type 
of 1.65 mm thickness, the rib-reinforced type of 0.3 mm thickness 
and bellows structure, the rate of released gas and the effect to 
eddy current were examined, for the purpose of taking the counter- 
measures to the eddy current accompanying the synchrotron 
operation. The mockup of the normal cell was composed of a duct 
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of 10 m length, two ion pumps of 20 Vs, and a turbo molecular 
pump of 50 V/s, and the material of the ducts is SUS316L, and the 
sectional form is elliptic of 72 x 34. In the vacuum test of the nor- 
mal cell, the exhaust characteristics at the time of rise and 
pressure distribution were verified. The measurement of the rate of 
released gas in the ducts and the measurement of current and volt- 
age induced in the ducts are reported. The sufficient performance 
can be expected with the exhaust system used, and the time re- 
quired for the rise of the vacuum system was clarified. (K.1.). 


36965 (KEK-PROC-—92-4, pp. 108-113) Test of evaluating 
seal of BPM electrode flange in vacuum chamber of 8 GeV 
storage ring. Sakamoto, Hiroyuki (Ishikawajima-Harima Heavy In- 
dustries Co. Ltd., Tokyo (Japan)); Nishidono, Toshiro; Tsuchiya, 
Masao; Bizen, Teruhiko; Tanimoto, Mitsugu; Akiyama, Teruo. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 
1992. (in Japanese). (CONF-9203224—: 8. meeting on ultra high 
vacuum techniques for accelerators and storage rings, Tsukuba 
(Japan), 12-13 Mar 1992). In Proceedings of the 8th meeting on ul- 
tra high vacuum techniques for accelerators and storage rings. 
464p. Order Number DE93764168. Source: OSTI; NTIS; INIS. 

In the vacuum system of the large synchrotron radiation facility 
(SPring-8) storage ring, it was planned to fix the beam position 
monitor electrode to the aluminium alloy chamber with a flange us- 
ing a helicoflex A seal. This flange becomes the combination of 
SUS 304 stainless steel and A 6063 T5 aluminum alloy. In order to 
confirm the sealing property of the BPM electrode flange, 
Ishikawajima-Harima Heavy Industries Co., Ltd. decided to carry 
out the trial manufacture of the BPM electrode flange and its evalu- 
ation test. This evaluation test is divided into element test and 
actual machine model test, and at present the element test is be- 
ing carried out. The structure of the part fixing the BPM electrode 
in the SPring-8 is shown. In the element test, the characteristics of 
the helicoflex A, the shape of protrusions, the change of the shape 
before and after tightening, the occurrence of leak due to baking or 
not, the change of the sealing surface of the aluminum flange and 
SO on were examined. These results are reported. (K.I.). 


36966 (KEK-PROC-—92-4, pp. 114-128) Design of lumped 
NEG pump for SPring-8 storage ring. Yamano, Yoshiyuki (Osaka 
Vacuum, Ltd. (Japan)); Maruyama, Takashi; Obayashi, Tetsuro. Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). May 
1992. (In Japanese). (CONF-9203224—: 8. meeting on ultra high 
vacuum techniques for accelerators and storage rings, Tsukuba 
(Japan), 12-13 Mar 1992). In Proceedings of the 8th meeting on ul- 
tra high vacuum techniques for accelerators and storage rings. 
464p. Order Number DE93764168. Source: OSTI; NTIS; INIS. 

This pump is the lumped nonevaporation getter pump which is 
planned and designed for exhausting crotches and absorbers in 
the 8 GeV large synchrotron radiation facility SPring-8 storage ring. 
In crotches and absorbers, large quantity of gas arises due to the 
direct irradiation of synchrotron radiation in addition to thermally re- 
leased gas, therefore in order to maintain ultrahigh vacuum in the 
beam chamber, it is necessary to exhaust efficiently and concen- 
tratedly these released gas. this pump was designed so that the 
large capacity exhausting of H2, CO and others can be done by uti- 
lizing the features of NEG which has the large exhausting speed for 
H2, CO and others, and arranging plural NEG wafer modules in the 
cylindrical casing. In this study, the calculated and measured re- 
sults of exhausting speed in the model manufactured for trial were 
compared, and the exhausting performance of the lumped NEG 
pump designed as the actual machine was predicted. The structure 
of the model manufactured for trial, the calculation of its exhausting 
speed, the measurement of the exhausting speed, the comparison 
of both results, and the actual machine is reported. (K.I.). 


36967 (KEK-PROC—92-4, pp. 129-136) Exhausting speed of 
distribution type NEG strip. Yokouchi, Shigeru (Institute of Physi- 
cal and Chemical Research, Wako, Saitama (Japan)); Hirano, 
Yoshiki; Watanabe, Kowashi. National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). 
(CONF-9203224—: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 
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In the 8 GeV large synchrotron radiation facility SPring-8 storage 
ring, for ensuring the electron beam life of about 20 h, at the time of 
beam operation, the vacuum system that can maintain the pressure 
below 10—° Torr is required. For the purpose, as the main pumps, 
nonevaporation getter pumps are used. For the research and de- 
velopment, the model chambers made of aluminum alloy of 4 m 
length were manufactured, and by incorporating the NEG strips St 
707, the measurement of the exhausting speed of the distribution 
type NEG strips was carried out. There are two types of the cham- 
bers, for straight part and for deflection electromagnet. The NEG 
strips were incorporated in four rows in the straight chamber, and 
in two rows in the bending chamber. The measurement was car- 
ried out or Hp and CO. The experimental method is explained. The 
method of evaluating the exhausting speed is shown. In the case 
of calculating the exhausting speed of the NEG strips, the method 
using the model of two pipe channels is the best. The effective ex- 
hausting speed in the beam chamber was determined. (K.|.) 


36968 (KEK-PROC—92-4, pp. 137-142) Thermal analysis of 
crotches and absorbers for SPring-8 storage ring. Morimoto, 
Yoshihide (Kobe Stee! Ltd. (Japan)); Shirakura, Takao; Konishi, 
Keizo; Takahashi, Nao; Watanabe, Go; Sakagami, Hiroyuki; Bei, 
Sokki. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1992. (In Japanese). (CONF-9203224—: 8. meeting 
on ultra high vacuum techniques for accelerators and storage 
rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 
8th meeting on ultra high vacuum techniques for accelerators and 
storage rings. 464p. Order Number DE93764168. Source: OSTI; 
NTIS; INIS. 

One of the features of SPring-8 storage ring vacuum system is 
to irradiate most of the synchrotron radiation arising from deflection 
electromagnets on crotches and absorbers arranged locally, in- 
stead of the vacuum chamber, and to exhaust the released gas 
due to light disconnection concentratedly with a vacuum pump. Ac- 
cordingly, crotches and absorbers have the great roles in the 
absorption of synchrotron radiation power and the effective exhaust 
of released gas for the vacuum system of the electron storage ring. 
The thermal load due to synchrotron radiation on crotches and 
absorbers is large, and it is necessary to evaluate carefully the fa- 
tigue due to thermal stress and the boiling phenomena on cooling 
water surface. In one cell which becomes the basic unit composing 
the storage ring, two kinds of crotches and four kinds of absorbers 
are included. The construction, synchrotron radiation powe:, the 
condition for the analysis, the results of analysis, and the evalua- 
tion of temperature, thermal stress and thermal contact are 
reported. (K.1.). 


36969 (KEK-PROC—92-4, pp. 154-159) Impedance measure- 
ment for duct elements of PFring. Hori, Yoichiro (National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan)); Izawa, 
Masateru; Kiuchi, Takashi. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (in Japanese). (CONF- 
9203224—-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS 

The PFring of the synchrotron radiation experimental facility in 
National Laboratory for High Energy Physics is the 2.5 GeV elec- 
tron 1 positron storage ring for the experiment on the utilization of 
synchrotron radiation. In single bunch operation, since the current 
per bunch becomes large, the high frequency loss of bunch beam 
due to the unevenness of beam vacuum duct wall cannnot be ig- 
nored. The duct elements having cavity structure can become the 
cause of bunch combination type instability. Also in the multi-bunch 
operation of the PFring, the slight deterioration of beam life be- 
came to be observed. In order to evaluate the impedance of the 
vacuum duct elements of the PFring, the measurement and the nu- 
merical calculation were begun. The measurement of impedance 
was carried out by wire method. The results of measurement and 
the evaluation of the impedance of the PFring are reported. Reso- 
nance and beam instability are discussed. In the PFring, based on 
the past operation experience and the results of this research, the 
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countermeasures to the unevenness of beam path wail were ad- 
vanced, and as for the shield of the gate valve and the flange gap, 
problems were eliminated. (K.1.). 


36970 (KEK-PROC—92-4, pp. 175-188) Irradiation test with 
100 keV electron beam and thermal analysis of absorber for 
ceramic chamber of accumulation ring (AR) of TRISTAN. 
Nishida, Kosaku (ishikawajima-Harima Heavy Industries Co. Ltd., 
Tokyo (Japan)); Tsuchiya, Masao; Momose, Takashi; Hirayama, 
Hideo; Ajima, Yasuo; Ishimaru, Hajime. National Lab. for High En- 
ergy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). 
(CONF-9203224-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

At present, the AR of TRISTAN is operated at the beam energy 
6.5 GeV and the beam current 30 mA. At this time, the power of 
the synchrotron radiation generated by the beam bent with deflec- 
tion magnets is 1.4 kW/m. The absorbers fixed for protecting the 
ceramic chamber were damaged by thermal load, therefore, it was 
decided to develop the absorbers that can withstand synchrotron 
radiation and cope with the increase of beam intensity. There are 
the absorbers made of copper-aluminum clad material and the ab- 
sorbers made of aluminum alloy. The state of damage due to 
thermal load of the absorbers is explained. The three-dimensional 
thermal! analysis by finite element method and the thermal load test 
with 100 keV electron beam on the absorbers of both materials are 
reported. The improved type absorbers for the AR ceramic cham- 
ber are the combination of aluminum alloy absorbers and 
copper-aluminum absorbers, and the limiting condition of use be- 
comes 6.5 GeV, 50 mA. (K.I.). 


36971 (KEK-PROC—92-4, pp. 189-200) Application of W-Al 
brazed material to synchrotron radiation absorber and internal 
target in vacuum system of TRISTAN accumulation ring. Mo- 
mose, Takashi (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)); Hirayama, Hideo; Ishimaru, Hajime; Nishida, 
Kosaku; Tsuga, Takayoshi. National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). May 1992. (In Japanese). (CONF- 
9203224-: 8. meeting on ultra high vacuum techniques for 
accelerators and storage rings, Tsukuba (Japan), 12-13 Mar 1992). 
In Proceedings of the 8th meeting on ultra high vacuum techniques 
for accelerators and storage rings. 464p. Order Number 
DE93764168. Source: OSTI; NTIS; INIS. 

In the vacuum system of TRISTAN accumulation ring, the power 
line density of synchrotron radiation by beam can reach that ex- 
ceeding the melting limit of some material, and in order to avoid 
this, the synchrotron radiation absorber for shielding light and ab- 
sorbing power is set. The characteristics required for the absorber 
are generally the high limit of melting. Namely, the product of ther- 
mal conductivity and melting point must be high. Strictly, also 
emissivity, specific heat and specific gravity are related. In addition, 
the absorption length that depends on beam energy must be con- 
sidered. As the corrosion resistance, electrolytic corrosion and the 
effect of the irradiation of synchrotron radiation to water-cooled part 
are conceivable. W-Al brazed material, absorber and internal target 
using W-Al brazed material are reported. The W-Al brazed material 
of 20 mm diameter was made for trial. In its application to absorber 
and target, water cooling is required. W absorbs heat, and Al is 
used for water cooling, thus the functions are separated. (K.I.). 


36972 (KEK-PROC—92-4, pp. 201-210) Incorporation of dis- 
tributed type ion pump in actual beam duct and test. Suetsugu, 
Yusuke (National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan)); Nakagawa, Mitsuru; Ishimaru, Hajime. National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). May 1992. (In 
Japanese). (CONF-9203224—: 8. meeting on ultra high vacuum 
techniques for accelerators and storage rings, Tsukuba (Japan), 
12-13 Mar 1992). In Proceedings of the 8th meeting on ultra high 
vacuum techniques for accelerators and storage rings. 464p. Or- 
der Number DE93764168. Source: OSTI; NTIS; INIS. 

The distributed ion pumps incorporated along accelerator ring 
beam ducts are those of utilizing the deflection magnetic field of 
the ring, and they have been used for many accelerator rings. In 
order to effectively operate distributed ion pumps, the distributed 





ion pump elements (penning cells) suitable to the parameters (duct 
size, intensity of magnetic field, applied voltage and so on) of re- 
spective rings must be adopted. This time, for the purpose of 
pressure improvement in the TRISTAN accumulation ring (AR), the 
distributed ion pumps for the AR were designed, and a number of 
the distributed ion pumps having different structures and dimen- 
sions were made for trial. Their exhaust speed was measured, and 
the optimal pump for the AR was decided. Moreover, based on the 
results of measurement, the new empirical formula was proposed 
by improving the former empirical formula for exhaust speed. The 
finally selected distributed ion pumps were incroporated in the ac- 
tual beam ducts, and the method of rise, attained pressure and 
exhaust speed were investigated. The trial manufacture, assem- 
bling and incorporation in beam ducts and the test in the actual 
beam ducts are reported. (K.1.). 


36973 (LBL—33272) Study of coupled-bunch collective ef- 
fects in the PEP-Il B-Factory. Byrd, J. Lawrence Berkeley Lab., 
CA (United States). May 1993. 6p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(ESG—230;CONF-930511-397: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040117. Source: OSTI; INIS; NTIS; GPO Dep. 

We present an overview of the calculated longitudinal and trans- 
verse coupled-bunch (CB) growth using the measured RF cavity 
higher order mode impedance and estimated resistive wall (RW) 
impedance for the proposed PEP-Il B-Factory, a dual-ring electron- 
positron collider. We also describe a visual method of representing 
the effective beam impedance and corresponding growth rates 
which is especially useful for understanding the dependence of 
growth rate on higher order mode frequency and Q, spread of 
HOM frequencies between cells, and for determining the require- 
ments of the CB feedback systems. 


36974 (LBL-33312) Measurements of higher-order mode 


damping in the PEP-Il low-power test cavity. Rimmer, R.A.; 
Goldberg, D.A. Lawrence Berkeley Lab., CA (United States). May 


1993. 6p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC03-76SF00098 ;AC03-76SF00515. (CONF- 
930511-390: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040113. Source: OSTI; NTIS; INIS; GPO Dep. 

The paper describes the results of measurements of the Higher- 
Order Mode (HOM) spectrum of the low-power test model of the 
PEP-li RF cavity and the reduction in the Q's of the modes 
achieved by the addition of dedicated damping waveguides. All the 
longitudinal (monopole) and deflecting (dipole) modes below the 
beam pipe cut-off are identified by comparing their measured fre- 
quencies and field distributions with calculations using the URMEL 
code. Field configurations were determined using a perturbation 
method with an automated bead positioning system. The loaded 
Q's agree well with the calculated values reported previously, and 
the strongest HOMs are damped by more than three orders of 
magnitude. This is sufficient to reduce the coupled-bunch growth 
rates to within the capability of a reasonable feedback system. A 
high power test cavity will now be built to validate the thermal 
design at the 150 kW nominal operating level, as described else- 
where at this conference. 


36975 (SLAC-PUB-6089) Tests and analysis for SLC damp- 
ing ring data. Spencer, J.E. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-427: international particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040948. Source: OSTI; INIS; NTIS; GPO Dep. 
Beyond typical, open-loop or feedback use, fast, turn-by-turn 
bunch monitors provide recursive data that determines system di- 
mensionality d and K-entropy whose time fluctuations provide 
useful diagnostic tools. For injection and extraction, one can study 
variations in the dimensionality of the attractor with matching, jitter, 
current and tunes. Comparison to dynamical models then helps to 
optimize control. Experimental and theoretical examples and their 
signatures are discussed e.g. the evolution of the distribution func- 
tion after injection is studied as a solution of Liouville’s equation. 
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36976 (SLAC-PUB-6111) A fast model-calibration proce- 
dure for storage rings. Corbett, W.J.; Lee, MJ.; Ziemann, V. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). May 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC03-76SF00515. (CONF-930511-— 
413: International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93040960. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The ever-increasing demand for better performance from circular 
accelerators requires improved methods to calibrate the optics 
model. We present a linear perturbation approach to the calibration 
problem in which the modeled BPM-to-corrector response matrix is 
expanded to first order in quadrupole strengths. The result is nu- 
merically fit to the measured response matrix yielding quadrupole 
strength errors, corrector strength errors, and BPM linearity factors. 
The large number of degrees of freedom in the fit allows a compre- 
hensive error analysis, including the determination of BPM 
resolutions. In this way, a self-consistent first order optics model of 
SPEAR was generated which reproduces the measured tunes. 


36977 (SLAC-PUB-6112) Procedure for determining 
quadrupole and BPM offset values in storage rings. Corbett, 
W.J.; Ziemann, V. Stanford Linear Accelerator Center, Menlo Park, 
CA (United States). Apr 1993. 2p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-930511—414: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE93040961. Source: OSTI; NTIS; INIS; GPO Dep. 

One of the most elusive problems in storage-ring commissioning 
has historically been the determination of quadrupole and BPM off- 
set values. We present a simple linear solution based on the 
principle that the element offset values are independent of lattice 
configuration. 


36978 (SLAC-PUB-6121) A possible redesign of the SLAC 
SLC damping rings. Raubenheimer, T.O.; Early, R.; Limberg, T.; 
Moshammer, H.; Spencer, J. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00515. (CONF-930511-—402: International particle accelerator 
conference, Washington, DC (United States), 17-20 May 1993). Or- 
der Number DE93040967. Source: OSTI; NTIS; INIS; GPO Dep. 

We describe a possible replacement for the SLC damping rings 
that would generate beams with normalized horizontal emittances 
of yex = 9 x 10-® m-rad when uncoupled; this is more than three 
times smaller than that generated by the current rings. The primary 
difference between the new design and the current ring is the arc 
cell structure; the insertion regions, the kickers, and the RF are es- 
sentially unchanged. The new cell uses a single combined function 
bending magnet, roughly 70 cm in length, to replace the two 
bends, defocusing quadrupole, and defocusing sextupoles in the 
current FODO cell; the focusing quadrupole and sextupoles, used 
in the current cell, are also used in the new structure. The length 
of the new cell is identical to that of the current cell and thus nine 
of these new cells would simply replace the nine FODO cells in 
each arc of the rings. 


36979 (SLAC-PUB-6281) High energy synchrotron radia- 
tion sources. Winick, H. Stanford Linear Accelerator Center, 
Menlo Park, CA (United States). Jul 1993. 4p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515. (SLAC/SSRL-0040;CONF-93071 13-2: 16. 
international conference on x-ray and inner shell processes, Debre- 
cen (Hungary), 12-16 Jul 1993). Order Number DE93041019. 
Source: OSTI; NTIS; INIS; GPO Dep. 

In the world there are now about 43 laboratories in 16 counties 
engaged in the operation, construction or planning of electron stor- 
age rings, from a few hundred MeV to above 10 GeV, as sources 
of synchrotron radiation for basic and applied research. In this re- 
port we describe the new 3rd generation high energy (i.e.; hard 
X-ray) sources. The first of these, the 6 GeV European Synchrotron 
Radiation Facility (ESRF) in Grenoble, France started operation in 
mid 1992. The 7 GeV Advanced Photon Source (APS) at Argonne, 
USA and the 8 GeV Super Photon Ring (SPring-8) in Nishi Harima, 
Japan are expected to start operation for users around 1996-98. 
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Refer also to citation(s) 36717 


36980 (INIS-mf-13621) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 9: electronics, instrumentation 
and control. Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 131p. (In Spanish). (CONF-9207219—: 6. Seminar of 
the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 15 
Jul 1992). Order Number DE94602210. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document includes 10 papers presented at the 6. Seminar 
of the IIE-ININ-IMP on technological specialities in the field of elec- 
tronics, instrumentation and control. (Topic 9). From these, 4 
papers were in INIS subject scope and a separate abstract was 
prepared for each of them. 


4401 Radiation Instrumentation 


Refer also to citation(s) 35030, 35360, 35361, 35989, 36301, 
36730, 37241, 37272, 37274, 37366, 37367, 37368, 37369, 37370, 
37371, 37372, 37373, 37374, 37375, 37468, 37471, 37529, 37535, 
37581, 37619, 37638, 37829, 37892, 37905, 37977 


36981 (ANL-HEP—TR-90-90) Cascades of high energy parti- 
cles - in parallel. May, E. Argonne National Lab., IL (United 
States). Aug 1990. 3p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93040802. Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication SHOWER COUNTERS /parallel processing; 
COMPUTERIZED SIMULATION; DESIGN 


36982 (ANL-HEP-TR-90-108) Report on radiation exposure 
of lead-scintillator stack. Underwood, D.G. Argonne National 
Lab., IL (United States). 8 Nov 1990. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93040813. Source: OSTI; NTIS; INIS; GPO Dep. 

A stack of lead and scintillator was placed in a neutral beam 
obtained from targeting 800 GeV protons. Small pieces of film con- 
taining radiochromic dye were placed adjacent to the layers of 
scintillator for the purpose of measuring the radiation dose to the 
scintillator. Our motivation was to calibrate the radiation dose ob- 
tainable in this manner for future tests of scintillator for SSC 
experiments and to relate dose to flux to check absolute normaliza- 
tion for calculations. We also observed several other radiation 
effects which should be considered for both damage and compen- 
sation in a calorimeter. 


36983 (ANL-HEP-TR-91-20) On implications of e/h + 1. 
Nodulman, L. Argonne National Lab., IL (United States). 11 Mar 
1991. 8p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE93040803. 
Source: OSTI; NTIS; INIS; GPO Dep. 

There is a considerable literature of studies of compensation in 
calorimeters at the microscopic and macroscopic level. | doubt that 
the exercise described here adds any fundamental understanding 
to previous studies, but it can be helpful in organizing thinking. 
Previous attempts at motivating the expense of a compensating 
calorimeter for an SSC detector have tended to show that noncom- 
pensation effects get buried by cone corrections and such. A 
marginally significant resolution increase was found in Z/Z’ study 
for the LOI. Despite the certainty of reinvention, | opted to study 
the effects of e/h + 1 in dijet balance, which will undoubtedly be 
used to extend calibrations across boundaries and study detector 
jet resolution. Although this is not a physics process which could 
offer some requirement for what is good enough, it does allow jet 
resolution to be reasonably defined. 


36984 (ANL-HEP-TR-91-49) Light yield from a scintillator 
tile with embedded readout fibers. Trost, H.J. (Argonne National 
Lab., IL (United States)); Tonnison, J.|.; Barnes, V.E. Argonne Na- 
tional Lab., IL (United States); Purdue Univ., Lafayette, IN (United 
States). Dept. of Physics. 15 Jul 1991. 30p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38 ;AC02-76ER01428. (PU—91-656;SDC—91-00038). Order 
Number DE93040811. Source: OSTI; NTIS; INIS; GPO Dep. 

We have studied the light yield in two straight fibers embedded 
in a square scintillator tile by means of computer simulation. The 
tile and fiber dimensions are taken in the ballpark of interest for the 
SDC main calorimeter. A fairly flat total response across the tile can 
be obtained. Important parameters to be controlled are identified. 


36985 (ANL-HEP-TR-93-62) A conceptual design for the 
STAR endcap electromagnetic calorimeter. Bielick, E.; Fornek, 
T.; Spinka, H.; Underwood, D.G. Argonne National Lab., IL (United 
States). 9 Aug 1993. 49p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93040801. Source: OSTI; NTIS; INIS; GPO Dep. 

In order to make measurements of the gluon spin or helicity dis- 
tribution in the proton or the gluon spin average distribution in 
nuclei, both a barrel and an endcap electromagnetic calorimeter 
must be added to the STAR baseline detector. Information on the 
gluon will be obtained in inclusive direct-y + jet and jet + jet pro- 
duction. In order to be sensitive to the proper gluon kinematic 
regions, either the direct--y or the jet must be in the endcap electro- 
magnetic calorimeter (EMC). However, the endcap EMC is not 
large enough to completely contain the jets, so that the barrel EMC 
is also needed. This note describes a conceptual design for the 
STAR endcap EMC. Constraints are imposed by the space avail- 
able between the end of the time projection chamber (TPC) and 
the inside of the magnet pole tip iron. Severe constraints also oc- 
cur near |n| = 1, where the barrel and endcap EMC’s meet. Cables 
from detectors inside the EMC, including those from the TPC, will 
exit from STAR near |n| = 1. The constraints in this region have not 
yet been seriously studied since no decision on the detailed routing 
of these cables was available at the time this work was being 
done. This report includes details of the conceptual design, analyti- 
cal and finite element calculations of stresses in various structural 
members for the endcap EMC, and a preliminary cost estimate. 


36986 (BARC—1992/E/048) Activities of Radiation Standard 
Section. Kannan, A. (Bhabha Atomic Research Centre, Bombay 
(India). Radiation Standards Section); Rao, P.S.; Sachadev, R.N.; 
Shaha, V.V.; Sharma, D.; Srivastava, P.K. (eds.). Bhabha Atomic 
Research Centre, Bombay (India). 1992. 73p. Order Number 
DE94601289. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief account of the various facilities and services provided by 
the Radiation Standards Section (RSS) of the Bhabha Atomic Re- 
search Centre, Bombay is given. RSS maintains the primary and 
secondary standards of various parameters of radiation measure- 
ments. It ensures accurate radiological measurements as per 
international requirements, through periodic international intercom- 
parisons of national standards. It also provides calibration services 
to various users of radiation sources and instruments. The activi- 
ties of RSS are described under the headings: (1) Radiological 
Metrology Standards, (2) Radionuclide Standards, Neutron Metrol- 
ogy, (4) Instruments Calibration, (5) Non-ionizing Radiations, and 
(6) Instrumentation. (author). figs., tabs. 


36987 (BARC—1993/E/004) Optimisation of the high level 
neutron well coincidence counting system. Dange, S.P. 
(Bhabha Atomic Research Centre, Bombay (India). Radiochemistry 
Div.); Datta, T.; Gurav, D.B.; Samuel, J.K.; Paranjape, D.B. Bhabha 
Atomic Research Centre, Bombay (india). 1993. 28p. Order Num- 
ber DE94601299. Source: OSTI; NTIS (US Sales Only); INIS. 

A High Level Neutron Coincidence Counter (HLNCC) system has 
been developed and standardised for total and time-correlated neu- 
tron count rate measurements. The HLNCC unit is useful for both 
assay of plutonium in various configurations such as sealed con- 
tainments, finished products and in operational waste samples as 
well as for neutron multiplicity distribution studies. The term, High- 
Level refers to high neutron count rate capability of the unit that 
enables assay of high plutonium content (= 1.5 Kg). High counting 
efficiency also enables high sensitivity, upto ~ 1 gm in oxide 
matrix. The unit is equipped with a shift register based time coinci- 
dence logic to sort out the time-correlated neutrons from 
spontaneous fission of even-even plutonium isotopes in the back- 
ground of random (a, n) neutrons. From the knowledge of 
even-even isotopes (especially sup(240)Pu) thus obtained and the 





isotopic composition, total plutonium content is deduced. The 
system has been optimised with respect to various operational con- 
ditions and characteristics of the electronic units used, as 
described in this report. It has been calibrated for total and coinci- 
dence counting efficiencies. Specific examples of applications of 
the unit for assay of plutonium content in the range 0.1 to 1.8 gram 
and for neutron multiplicity studies have also been presented in 
this report. (author). 10 refs., 4 tabs., 5 figs. 


36988 (CEA-DAPNIA-SPP-92-29) The H1 detector. Cozzika, 
G. H1 Collaboration. CEA Centre d’Etudes de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. d'Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de |'Instrumentation Asso- 
ciee. Nov 1992. 18p. (CONF-9209263-: 3. international conference 
on calorimetry in high energy physics, Corpus Christi, TX (United 
States), 29 Sep - 2 oct 1992). Order Number DE94602353. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The H1 detector presently operating at the HERA e-p collider is 
described. A general overview of the detector is given with particu- 
lar emphasis on the calorimeters, the main element of which is a 
liquid Argon calorimeter enclosed within a large radius solenoid. 
Calorimetry in the proton direction, close to the beam-pipe is pro- 
vided by a copper-silicon pad hadronic calorimeter. In the electron 
direction a lead-scintillator electromagnetic calorimeter closes the 
solid angle between the rear part of the liquid Argon calorimeter 
and the beam-pipe. An iron limited streamer tube tail catcher using 
the return yoke of the solenoid as absorber completes the 
calorimetry of the detector. The hardware triggers derived from the 
calorimeters are also described and some performance details of 
the calorimeters are given. 


36989 (DOE/OR/00033—T542) Temperature dependence of 
Csi(Tl) gamma-ray excited scintillation characteristics. Oak 
Ridge Inst. for Science and Education, TN (United States). 1993. 
171p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Health and Human Services, Washington, DC (United 
States). DOE Contract AC05-760R00033 ;FG02-86NE37969 
;AC03-76SF00098. Grant P01-HL25840;R01-CA48002. Order 
Number DE94000836. Source: OSTI; NTIS; INIS; GPO Dep. 

Submitted by J.D. Valentine to University of Michigan. 

Gamma-ray excited emission spectrum, absolute scintillation 
yield, rise and decay time constants, and thermoluminescence 
emissions of Csl(Tl) were measured at —100 to +50 C, for crystals 
from 4 different vendors. The thermoluminescence glow curves 
were the only property that varied significantly from crystal to 
crystal; room temperature operation in current mode could be sus- 
ceptible to temperature fluctuations. The Csl(Tl) emission spectrum 
has emission bands peaking around 400 and 560 nm; the former 
band disappears between -50 and —75 C. The RT absolute scin- 
tillation yield was calculated to be 65,500+4,100 photons/MeV. 
The two primary decay time constants increases about exponen- 
tially with inverse temperature. An ultra-fast decay component was 
confirmed. Applications are discussed. 


36990 (EML-554) Intercomparison and intercalibration of 
passive/active radon and active radon progeny instruments 
and methods in North America. George, A.C.; Tu, Keng W. US- 
DOE Environmental Measurements Lab., New York, NY (United 
States). Jun 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States). Order Number DE93019730. Source: OSTI; NTIS; 
INIS; GPO Dep. 

An intercomparison and intercalibration exercise for radon and 
radon progeny measurements made with active and passive instru- 
ments was held at EML from October 22-30,1992. Twenty-five 
participants submitted 96 passive integrating devices, eight active 
devices for radon, and seven integrating devices for potential alpha 
energy concentration (PAEC). In addition, 40 grab samples for 
radon progeny analysis were taken by five groups that participated 
in person during the intercomparison. The results reported to EML 
indicate that the majority of the participants (70%) obtained mean 
results within 10% of the EML reference value. Although the instru- 
ments used in this exercise are based on different principles of 
collection and detection, they all appear reliable. However, in some 
instances there seemed to be some minor problems with quality 
control and calibration bias. Also, the large counting errors for the 
PAEC experienced by some of the participants can be minimized 
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by using higher sampling air flow rates without sacrificing instru- 
ment portability. 


36991 (FNAL/C—93/128) Csi and some new photocathodes. 
Anderson, D.F.; Kwan, S.; Peskov, V. Fermi National Accelerator 
Lab., Batavia, IL (United States). Jun 1993. 19p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03000. (CONF-9306188—2: 1. workshop on RICH detectors, 
Bari (Italy), 1-5 Jun 1993). Order Number DE93019387. Source: 
OSTI; NTIS; INIS; GPO Dep. 

A discussion of the possible sources of discrepancies in the 
measurements of the quantum efficiency of Csi photocathodes is 
presented. We propose that the major causes for disagreements in 
QE are due to the QE dependence on the current density ex- 
tracted from the photocathode, on the electric field, and on the 
temperature of the photocathode. Preliminary results on TMAE 
enhanced GaAs and Si, plus TMAE protected CsTe and SbCs pho- 
tocathodes, operated in gas, are also presented. 


36992 (FNAL/C—93/221) Rotary bayonets for cryogenic and 
vacuum service. Rucinski, R.A.; Dixon, K.D.; Krasa, R.; Krempetz, 
K.J.; Mulholland, G.T.; Trotter, G.R.; Urbin, J.B. Fermi National Ac- 
celerator Lab., Batavia, IL (United States). Jul 1993. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-930703-23: International cryogenic 
engineering conference and international cryogenic materials con- 
ference, Albuquerque, NM (United States), 12-16 Jul 1993). Order 
Number DE93019390. Source: OSTI; NTIS; INIS; GPO Dep. 

Rotary bayonets were designed, tested, and installed for liquid 
nitrogen, liquid argon, and vacuum service. This paper will present 
the design, testing, and service record for two sizes of vacuum 
jacketed cryogenic rotary bayonets and two sizes of vacuum ser- 
vice rotary bayonets. Materials used in construction provide 
electrical isolation across the bayonet joint. The joint permits 360 
degrees of rotation between the male and female pipe sections 
while maintaining integrity of service. Assemblies using three such 
joints were built to allow end connection points to be translated 
through at least 1 meter of horizontal travel while kept in service. 
Vacuum jacketed sizes built in-house at Fermi National Accelerator 
Laboratory are 1-1/2 in. inner pipe size, 3 in. vacuum jacket, and 4 
in. inner pipe size, 6 in. vacuum jacket The single wall vacuum ser- 
vice bayonets are in 4 in. and 6 in. pipe sizes. The bayonets have 
successfully been in active service for over one year. 


36993 (FNAL/C—93/222) Thermal information regarding the 
cooldown and operation of liquid argon calorimeters. Rucinski, 
R.A.; Cooper, W.E.; Dixon, K.D.; Krempetz, K.J.; Mulholland, G.T.; 
Primdahl, K.; Urbin, J.B. Fermi National Accelerator Lab., Batavia, 
IL (United States). Jul 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-930703-—22: International cryogenic engineering conference 
and international cryogenic materials conference, Albuquerque, NM 
(United States), 12-16 Jul 1993). Order Number DE93019391. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Three liquid argon calorimeters were cooled down and operated 
as part of the D-Zero detector at Fermi National Accelerator labo- 
ratory. The largest vessel contains 248 metric tons of uranium and 
copper plates and 19 kL (5000 gal.) of liquid argon. The other two 
vessels are mirror images, each containing 185 metric tons of ura- 
nium and stainless steel plates and 12.1 kL (3200 gal.) of liquid 
argon. The cool down was accomplished by convection heat trans- 
fer between boiling liquid nitrogen filled finned heat exchangers 
and argon gas inside the vessels. Information regarding the gen- 
eral internal geometry of the calorimeters, cool down, operation, 
and steady state heat loads will be presented. 


36994 (FNAL-TM-1855) The effect of inoperative readout 
layers on SDC calorimetry. Green, D. Fermi National Accelerator 
Lab., Batavia, IL (United States). Aug 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. Order Number DE94000588. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The SDC calorimeter is to be constructed using Pb and Fe 
absorbers and scintillator active sampling using the tile/fiber tech- 
nique. In this note, the effect of the inoperative readout of a single 
sampling layer is studied. The goal of this study is to inform on a 
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cost/benefit analysis of the need to repair inoperative layers of the 
calorimetric readout. 


36995 (IC—93/218) A simple satellite system to locate 
gamma-ray bursters using scintillating fiber technology. 
Colavita, A. (ICTP/INFN, Trieste (Italy). Microprocessor Lab.); Frat- 
nik, F.; Colavita, P. International Centre for Theoretical Physics, 
Trieste (Italy). Jul 1993. 14p. Order Number DE94601287. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We present a study on the feasibility of using a system of small, 
light, long-lived and simple satellites in order to locate gamma-ray 
bursters. Each small satellite possesses only electronics to discrim- 
inate gamma-rays out of the large background of cosmic rays and 
to time the arrival of the front of a gamma-ray burst. The arrival of 
a y-ray strikes a plane made out of scintillating fibers. A layered 
structure of thin lead foils and scintillating fibers is used to obtain a 
low trigger threshold of approximately 20 MeV. To locate the 
burster applying triangulation methods, we use the time of arrival 
of the front of the gamma-ray burst and the position of the satel- 
lites at that very moment. We review an elementary version of the 
triangulation method to study the angular error in the determination 
of the burster position. We show that for almost all non- 
pathological distances among satellites we can determine the 
angular location of the source to better than one arc min. This pre- 
cision allows us to find the visible counterpart of the burster, if it 
exists. These simple satellites can be made modular in order to 
customize their sizes or weights in order to use spare space avail- 
able during major launches. We also propose a block diagram for 
the satellite architecture as well as a simple and strong detector 
using scintillating fiber technology. (author). 13 refs, 5 figs. 


36996 (INIS-mf-13607) Study and determination of thermo- 
luminescent properties of a new dosemeter based on . 
-Alz03:C. Rivera Montalvo, T. Universidad Veracruzana, Orizaba 
(Mexico). Facultad de Ciencias Quimicas. 1993. 77p. (In Spanish). 
Order Number DE94602348. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Study and determination of the thermoluminescent properties of 
a new dosimeter based on q -AloO3:C. Dosimetric characteristics 
studied were: glow curve structure, sensitivity, reproducibility, TL 
response as function of dose, and fading. Each experimental data 
point represents the average value of at least five measurements. 
The new detectors exhibited two peaks in its glow curve at 383 
and 493 K. The low temperature peak decayed at room tempera- 
ture in a few hours. Sensitivity of .-AlpO3:C detectors to gamma 
radiation per unit of absorbed dose was 3 times that of LiF:Mg, Cu, 
P and 11 times that of CaSO,: Dy + PTFE; the last two detectors 
possess characteristics which make them appropriate for diverse 
applications in the field of radiation dosimetry, specially for environ- 
mental measurements. (Author). 


36997 (INIS-mf-13613) Temperature effects on interaction 
of positive ions with plastic detectors. Mendoza Anaya, D. Uni- 
versidad Nacional Autonoma de Mexico, Mexico City (Mexico). 
Facultad de Ciencias. 1992. 72p. (In Spanish). Order Number 
DE94602349. Source: OSTI; NTIS (US Sales Only); INIS. 

The range of heavy charged particles in matter is dependent 
mainly on two groups of parameters, one related to the particle 
characteristics (charge Zz, mass m, energy E) and the other charac- 
terized by the stopping medium (charge z, density p). Those two 
groups are enough to describe the particle energy lost, which is 
related to the residual range. Research on charge particles regis- 
tration using solid state nuclear track detectors (SSNTD), probe 
that environmental parameters affect the stabilization and formation 
of the tracks. One of those, is the temperature detector which 
shows an important effect during the irradiation on the characteris- 
tics of the tracks produced. In order to study the dependence of 
track geometry as a function of irradiation temperature, some SS- 
NTD (CR 39 type) were irradiated with a particles and fission 
fragments. Results of this work show the existence of irradiation 
temperature effect on the track geometry. It is observed a reduc- 
tion of length and diameters, as temperature increases. For low 
irradiation temperatures, there is a reduction of the track geometry, 
as compared with environmental temperature. (Author). 
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36998 (INS-T-517) A small refrigerator system for cooling 
thermal shield of a large superconducting magnet. Kitami, T. 
(and others); Hasegawa, T.; Hashimoto, O. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Feb 1993. 28p. Order Number 
DE94701106. Source: OSTI; NTIS; INIS. 

A commercial small refrigerator system has been integrated to a 
large superconducting spectrometer magnet to cool its thermal 
shield and anchors. It has been in operation for more than 10,000 
hours without major troubles. The refrigerator has cooling power of 
60 W for thermal shield at 80 K and 6 W for anchors at 20 K. The 
magnet is kept below the liquid nitrogen temperature even when 
the main refrigerator system is turned off, and the cool-down time 
of the large superconducting magnet is considerably shortened. 
Operation of the large superconducting magnet has become much 
easier thanks to the small refrigerator system. (author). 


36999 (JINR-2-53-92, pp. 45-50) Absolute calibration of the 
KNT-8 fission chambers. D’yachenko, V.M.; Nazarov, V.M.; Mar- 
tynov, A.F.; Tolstov, K.D.; Yudina, T.A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. (in Russian). In 
JINR rapid communications. Collection no. 2. 70p. Order Number 
DE94602354. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of the measurement of the relative efficiency of the 
KNT-8 fission chambers with the use of the BR-1 reactor and the 
*52Cf source as well as the data of absolute calibration on the neu- 
tron beam of the IBR-2 reactor are presented. 5 refs.; 3 figs.; 1 tab. 


37000 (JINR-4-55-92, pp. 12-18) 80 ps timing resolution 


scintillation counter with a photomultiplier tube FEU-87. 
Afanas’ev, S.V. (and others); Anisimov, Yu.S.; Malakhov, A.1. Joint 
Inst. for Nuclear Research, Dubna (Russian Federation). 1992. In 
JINR rapid communications. Collection no. 4. 41p. Order Number 
DE94602355. Source: OSTI; NTIS (US Sales Only); INIS. 
Time-of-flight counter wit a photomultiplier tube FEU-87 and 
2.4X2.4X6.0 cv® scintillator is described. 5 refs.; 9 figs. 


37001 (JINR—5-56-92, pp. 45-50) The preliminary study of 
pressurized drift tubes as a detector for precision muon track- 
ing. Alekseev, G.D. (and others); Baranov, S.A.; Bonyushkin, Yu.E. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. In JINR rapid communications. Collection no. 5. 62p. Order 
Number DE94602230. Source: OSTI; NTIS (US Sales Only); INIS. 

The prewssurized cylindrical drift tubes proposed as a detector 
for precision muon tracking. 4 refs.; 4 figs. 


37002 (KEK-PROC—92-11, pp. 205-217) Detector develop- 
ment for the new KTeV facility at Fermilab. Tschirhart, R. (Fermi 
National Accelerator Lab., Batavia, IL (United States)). National 
Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Oct 1992. 
(CONF-9112111—: KEK workshop on rare kaon decay physics, 
Tsukuba (Japan), 10-11 Dec 1991). In Proceedings of KEK work- 
shop on rare kaon decay physics. 390p. Order Number 
DE93788468. Source: OSTI; NTIS; INIS. 

In this paper, the first beam test results of a variety of prototype 
detector systems whose performance will be critical to the success 
of the KTeV program is reported. Specifically, the following results 
are discussed : (1) a fully active regenerator, (2) transition radia- 
tion detectors (TRD), (3) Csl calorimeter resolution studies, (4) Csl 
radiation hardness studies, (5) neutral beam calorimetry. (J.P.N.). 


37003 (KURRI-TR-370) Efficiency correction for disk 
sources using coaxial High-Purity Ge detectors. Chatani, Hi- 
roshi. Kyoto Univ., Kumatori, Osaka (Japan). Research Reactor 
Inst. Mar 1993. 32p. (In Japanese). Order Number DE94701172. 
Source: OSTI; NTIS; INIS. 

Efficiency correction factors for disk sources were determined by 
making use of closed-ended coaxial High-Purity Ge (HPGe) detec- 
tors, their relative efficiencies for a 3’ ’x3’ ' Nal(Tl) with the 1.3 
MeV 4-rays were 30 % and 10 %, respectively. Parameters for the 
correction by mapping method were obtained systematically, using 
several monoenergetic (i.e. no coincidence summing loses) +-ray 
sources produced by irradiation in the Kyoto University Reactor 
(KUR) core. These were found out that (1) the systematics of the 
Gaussian fitting parameters, which were calculated using the rela- 
tive efficiency distributions of HPGe, to the y-ray energies are 





recognized, (2) the efficiency distributions deviate from the Gauss- 
ian distributions outside of the radii of HPGe. (3) mapping method 
is a practical use in satisfactory accuracy, as the results in compar- 
ison with the disk source measurements. (author). 


37004 (LA-UR-93-2607) Test results of a new detector sys- 
tem for gamma ray isotopic measurements. Malcom, J.E. (Los 
Alamos National Lab., NM (United States)); Bonner, C.A.; Hurd, 
J.R.; Fleissner,, Los Alamos National Lab., NM (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-36. (CONF-930749-43: 34. 
annual meeting of the Institute of Nuclear Materials Management, 
Scottsdale, AZ (United States), 18-21 Jul 1993). Order Number 
DE93018541. Source: OSTI; NTIS; INIS; GPO Dep. 

A new type of gamma-ray detector system for isotopic measure- 
ments has been developed. This new system, a “Duo detector” 
array, consists of two intrinsic germanium detectors, a planar fol- 
lowed by a coaxial mounted on the same axis within a single 
cryostat assembly. This configuration allows the isotopic analysis 
system to take advantage of spectral data results that are collected 
simultaneously from different gamma-ray energy regimes. Prince- 
ton Gamma Tech (PGT) produced several prototypes of this Duo 
detector array which were then tested by Rocky Flats personnel 
until the design was optimized. An application for this detector de- 
sign is in automated, roboticized NDA systems such as those 
being developed at the Los Alamos TA-55 Plutonium Facility. The 
Duo detector design reduces the space necessary for the isotopic 
instrument by a factor of two (only one liquid nitrogen dewar is 
needed), and also reduces the complexity of the mechanical 
systems and controlling software. Data will be presented on mea- 
surements of nuclear material with a Duo detector for a wide 
variety of matrices. Results indicate that the maximum count rate 
can be increased up to 100,000 counts per second yet maintaining 
excellent resolution and energy rate product. 


37005 (LA-UR-93-2670) Design and performance of a new 


high accuracy combined small sample neutron/gamma detec- 


tor. Meniove, H. (Los Alamos National Lab., NM (United States)); 
Davidson, D.; Verplancke, J.; Vermeulen, P.; Wagner, H.G.; 
Wellum, R.; Brandelise, B.; Mayer, K. Los Alamos National Lab., 
NM (United States). 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States); Commission of the European Communities, 
Brussels (Belgium). DOE Contract W-7405-ENG-36. (CONF- 
930749-26: 34. annual meeting of the Institute of Nuclear Materials 
Management, Scottsdale, AZ (United States), 18-21 Jul 1993). Or- 
der Number DE93018463. Source: OSTI; NTIS; INIS; GPO Dep. 
This paper describes the design of an optimized combined neu- 
tron and gamma detector installed around a measurement well 
protruding from the floor of a glove box. The objective of this de- 
sign was to achieve an overall accuracy for the plutonium element 
concentration in gram-sized samples of plutonium oxide powder 
approaching the ~0.1-0.2% accuracies routinely achieved by 
inspectors’ chemical analysis. The efficiency of the clam-shell neu- 
tron detector was increased and the flat response zone extended 
in axial and radial directions. The sample holder introduced from 
within the glove box was designed to form the upper reflector, 
while two graphite half-shells fitted around the thin neck of the 
high-resolution LEGE detector replaced the lower plug. The Insti- 
tute for Reference Materials and Measurements (IRMM) in Geel 
prepared special plutonium oxide test samples whose plutonium 
concentration was determined to better than 0.05%. During a three 
week initial performance test in July 1992 at ITU Karlsruhe and in 
long term tests, it was established that the target accuracy can be 
achieved provided sufficient care is taken to assure the repro- 
ducibility of sample bottling and sample positioning. The paper 
presents and discusses the results of all test measurements. 


37006 (LA-UR-93-3022) The GEM Silicon Tracking System. 
Mills, G.B. Los Alamos National Lab., NM (United States). [1993]. 
12p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-9305267—1: International sym- 
posium on development and application of semiconductor tracking 
detectors, Hiroshima (Japan), 22-24 May 1993). Order Number 
DE93040133. Source: OSTI; NTIS; INIS; GPO Dep. 

The GEM Collaboration has produced a baseline design for the 
GEM detector. The baseline design of the GEM Silicon Tracking 
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System (STS) is discussed in this article. Mechanical and electrical 
engineering progress on the GEM STS is described. Results from 
simulations of detector performance and the implications on engi- 
neering issues are described. 


37007 (LBL-33575) Advanced far infrared detectors. Haller, 
E.E. Lawrence Berkeley Lab., CA (United States). May 1993. 43p. 
Sponsored by USDOE, Washington, DC (United States); National 
Aeronautics and Space Administration, Washington, DC 
(United States). DOE Contract AC03-76SF00098. Contract 
W14606;W16404;W16164;W17605. (CONF-9306235-1: Confer- 
ence on infrared physics, Ascona (Switzerland), 21-26 Jun 1993). 
Order Number DE93040289. Source: OSTI; NTIS; INIS; GPO Dep. 
Recent advances in photoconductive and bolometric semicon- 
ductor detectors for wavelength 1 mm > A > 50 um are reviewed. 
Progress in detector performance in this photon energy range has 
been stimulated by new and stringent requirements for ground 
based, high altitude and space-borne telescopes for astronomical 
and astrophysical observations. The paper consists of chapters 
dealing with the various types of detectors: Be and Ga doped Ge 
photoconductors, stressed Ge:Ga devices and neutron transmuta- 
tion doped Ge thermistors. Advances in the understanding of basic 
detector physics and the introduction of modern semiconductor de- 
vice technology have led to predictable and reliable fabrication 
techniques. Integration of detectors into functional arrays has be- 
come feasible and is vigorously pursued by groups worldwide. 


37008 (LBL-34519) Fabrication of scintillator “multitiles” 
for the LBL SDC ECEM “4 x 4” test module. Hoff, M.D. 
Lawrence Berkeley Lab., CA (United States). 17 Aug 1993. 4p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. Order Number DE93040453. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Short communication. PLASTIC SCINTILLATION DETECTORS; 
PLASTIC SCINTILLATORS/fabrication; FABRICATION 


37009 (MAFF-AEPAM-9) An automated Nal ‘well’ counting 
system for the determination of radiocaesium. Andrews, D.J.; 
Sutton, G.A. Ministry of Agriculture, Fisheries and Food, Lowestoft 
(United Kingdom). Directorate of Fisheries Research. 1993. 19p. 
Order Number DE94602352. Source: OSTI; NTIS (US Sales Only); 
INIS. 

During the past five years the number of sea and freshwater 
samples collected by the (DFR) for radiocaesium analysis has in- 
creased significantly due to the extended monitoring programme 
following the Chernobyl accident. Counting times have increased 
because of the general reduction in levels of radioactivity following 
the introduction of a new effluent-treatment plant at British Nuclear 
Fuels’s reprocessing plant at Sellafield. The large number of 
samples and the low levels of radioactivity have resulted in the re- 
quirement for an additional, highly sensitive, gamma _ counting 
system. This paper describes the design and development of an 
improved automated gamma counting system suitable for the de- 
termination of low levels of radiocaesium activity in these samples. 
(author). 


37010 X-ray tomographic image magnification process, sys- 
tem and apparatus therefor. Kinney, J.H.; Bonse, U.K.; Johnson, 
Q.C.; Nichols, M.C.; Saroyan, R.A.; Massey, W.N.; NuBhardt, R. 
To Dept. of Energy. 1991. USA patent application 7-681 ,269. 64p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93019343. Source: 
OSTI; NTIS; GPO Dep. 

A computerized three-dimensional x-ray tomographic microscopy 
system is disclosed, comprising: (a) source means for providing a 
source of parallel x-ray beams; (b) staging means for staging and 
sequentially rotating a sample to be positioned in the path of the 
beams; (c) x-ray image magnifier means positioned in the path of 
the beams downstream from the sample; (d) detecting means for 
detecting the beams after being passed through and magnified by 
the image magnifier means; and (e) computing means for analyz- 
ing values received from the detecting means, and converting the 
values into three-dimensional representations. Also disclosed is a 
process for magnifying an x-ray image, and apparatus therefor. 
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37011 (SAND—S$2-2531C) Reusability of CaFo:Mn TLDS 
photon irradiations at high absorbed-dose levels. Vehar, D.W. 
Los Alamos National Lab., NM (United States). [1993]. 8p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. (CONF-930809—-4: 8. ASTM-EURATOM sympo- 
sium on reactor dosimetry, Vail, CO (United States), 29 Aug - 3 
sep 1993). Order Number DE93040049. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The effects of high absorbed dose on the reusability of CaF.:Mn 
thermoluminescence dosimeters (TLDs) are investigated to deter- 
mine a recommended upper limit on absorbed dose for TLDs that 
are to be reused. This investigation examines degradation in the 
uniformity of response and changes in sensitivity of a batch of 
TLDs when exposed to gamma-radiation doses ranging from 1 Gy 
to 1000 Gy, and confirms earlier work suggesting that CaF2:Mn 
TLDs should not be reused in applications where cumulative ab- 
sorbed doses are likely to exceed 100 Gy. 


37012 (SLAC-PUB-6249) Progress on the design of a data 
push architecture for an array of optimized time tagging pix- 
els. Shapiro, S. (Stanford Linear Accelerator Center, Stanford, CA 
(United States)); Cords, D.; Mani, S.; Holbrook, B.; Atlas, E. Stan- 
ford Linear Accelerator Center, Menlo Park, CA (United States); 
California Univ., Davis, CA (United States). Jun 1993. 4p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00515 ;FGO3-91ER40674. (CONF-9306256—-1: Work- 
shop on charged-coupled devices and advanced image sensors, 
Ontario (Canada), 9-11 Jun 1993). Order Number DE93041011. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A pixel array has been proposed which features a completely 
data driven architecture. A pixel cell has been designed that has 
been optimized for this readout. It retains the features of preceding 
designs which allow low noise operation, time stamping, analog 
signal processing, XY address recording, ghost elimination and 
sparse data transmission. The pixel design eliminates a number of 
problems inherent in previous designs, by the use of sampled data 
techniques, destructive readout, and current mode output drivers. 
This architecture and pixel design is directed at applications such 
as a forward spectrometer at the SSC, an e*e~ B factory at SLAC, 
and fixed target experiments at FNAL. 


37013 (SSCL-642) Radiation dose in SSC calorimeters. Di- 
wan, M.V.; Baggett, N.V. Superconducting Super Collider Lab., 
Dallas, TX (United States). Aug 1993. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC35-89ER40486. 
Order Number DE94001073. Source: OSTI; NTIS; INIS; GPO Dep. 

We calculate the total ionizing radiation dose in a model SSC 
calorimeter using well known parametrizations of electromagnetic 
and hadronic showers. We provide a simple method that can be 
applied to other calorimeter configurations. 


37014 (UCRL-ID-108335) A statistical study of the perfor- 
mance of a heat-flow calorimeter: Calibration and error 
analysis. Axelrod, M.C. Lawrence Livermore National Lab., CA 
(United States). Oct 1991. 19p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93041276. Source: OSTI; NTIS; GPO Dep. 

From an analysis of more than three years of calibration data we 
derived a new calibration data for the “small’ calorimeter. Using 
this calibration we should be able to measure the thermal output 
power of unknown radiological sample to better than 0.3% of the 
true value (based on one standard deviation) when the unknown 
lies in the power range 0.25 - 4.0 watt. We learned that the calibra- 
tion data taken before August 1987 showed considerably more 
variability than data collected subsequently. We also detected a 
long-term periodic fluctuation in the data on the scale of about one 
year. The cause of this fluctuation is unknown. This fluctuation 
does significantly reduce the accuracy of our measurements. The 
accuracy of the calorimeter is degraded by the random error of the 
entire measurment system, the periodic fluctuation, and the statisti- 
cal error in estimating the calibration coefficients. We recommend 
that the cause of the periodic fluctuation be determined by monitor- 
ing the environmental conditions of the calorimeter laboratory, and 


a continuous program of recalibration to assure continued accuracy 
of these measurements. 
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37015 (UCRL-JC—113740) High energy real-time imaging 
studies. Haskins, J.J.; Dolan, K.W.; Perkins, D.E.; Rikard, D.; 
Schneberk, D.J. Lawrence Livermore National Lab., CA (United 
States). Apr 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9304189— 
1: 1993 joint Army, Navy, NASA, Air Force (JANNAF) 
nondestructive evaluation subcommittee meeting, Livermore, CA 
(United States), 26-28 Apr 1993). Order Number DE93019142. 
Source: OSTI; NTIS; GPO Dep. 

Performance characteristics of high energy real-time radiography 
(RTR) systems were optimized by interchanging components and 
varying optical coupling methods. Phosphor screens, fiber optic 
scintillation plates, monolithic high density glass scintillation plates, 
mirror coatings, different cameras and integration times were stud- 
ied. X-ray sources were 4- and 9-MeV linear accelerators. High 
density monolithic glass, high resolution and wide dynamic range 
CCD cameras, and special focusing and fixturing methods have 
provided significantly improved spatial resolution and contrast for 
our high energy real-rime imaging. RTR systems with improved 
performance characteristics and proper translational/rotational stag- 
ing were adapted for computed tomography applications. 


37016 (UCRL-LR-114552) Legacy of the X-Ray Laser Pro- 
gram. Nilsen, J. Lawrence Livermore National Lab., CA (United 
States). 6 Aug 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93019550. Source: OSTI; NTIS; GPO Dep. 

The X-Ray Laser Program has evolved from a design effort fo- 
cusing on developing a Strategic Defense Initiative weapon that 
protects against Soviet ICBMs to a scientific project that is produc- 
ing new technologies for industrial and medical research. While the 
great technical successes and failures of the X-ray laser itself can- 
not be discussed, this article presents the many significant 
achievements made as part of the X-ray laser effort that are now 
being used for other applications at LLNL. 
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37017 (CEA-CONF—-11382) A 6 device SOI new technology 
for mixed analog-digital and rad-hard applications. Blanc, J.P.; 
Bonaime, J.; Delevoye, E.; Pontcharra, J. de; Gautier, J.; Truche, 
R. CEA Centre d'Etudes de Grenoble, 38 (France). Direction des 
Technologies Avancees. 1993. 2p. (CONF-9309212—-: ESSDERC 
93: European solid-state device research conference, Grenoble 
(France), 13-16 Sep 1993). Order Number DE94602374. Source: 
OSTI; NTIS (US Sales Only); INIS. 

DMILL technology is being developed for very rad-hard analog- 
digital applications, such as space and military circuits or as 
electronics for the future generation of high energy collider (LHC, 
CERN, Geneva). Both CMOS and junction (JFET and bipolar) tran- 
sistors are needed. A new process has been integrated, based on 
a 1.2um thick silicon film on insulator (SIMOX plus epitaxy), a 
complete dielectric isolation and low temperature process. The 
mean feature is that six different components are fabricated on the 
same wafer, taking into account the 12 volts supply voltage 
constraint for some analog applications. The first electrical charac- 
teristics are presented in this paper. The optimization capabilities of 
such a hardened CBi-CJ-CMOS technology are discussed. 
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37018 (UCRL-JC—113695) Dual-band infrared capabilities 
for imaging buried object sites. Del Grande, N.K.; Durbin, P.F.; 
Gorvad, M.R.; Perkins, D.E.; Clark, G.A.; Hernandez, J.E.; Sher- 
wood, R.J. Lawrence Livermore National Lab., CA (United States). 
2 Apr 1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-930445-24: 
Society of Photo-Optical instrumentation Engineers (SPIE) 
OE/aerospace science and sensing meeting, Orlando, FL (United 
States), 11-16 Apr 1993). Order Number DE93019944. Source: 
OSTI; NTIS; GPO Dep. 





We discuss dual-band infrared (DBIR) capabilities for imaging 
buried object sizes. We identify physical features affecting thermal 
contrast needed to distinguish buried object sites from undisturbed 
sites or surface clutter. Apart from atmospheric transmission and 
system performance, these features include: object size, shape, 
and burial depth; ambient soil, disturbed soil and object site ther- 
mal diffusivity differences; surface temperature, emissivity, 
plant-cover, slope, albedo and roughness variations; weather con- 
ditions and measurement times. We use good instrumentation to 
measure the time-varying temperature differences between buried 
object sites and undisturbed soil sites. We compare near surface 
soil temperature differences with radiometric infrared (IR) surface 
temperature differences recorded at 4.7 + 0.4 um and at 10.6 + 
1.0 um. By producing selective DBIR image ratio maps, we distin- 
guish temperature-difference patterns from surface emissivity 
effects. We discuss temperature differences between buried object 
sites, filled hole site (without buried objects), cleared (undisturbed) 
soil sites, and grass-covered sites (with and without different types 
of surface clutter). We compare temperature, emissivity-ratio, visi- 
ble and near-IR reflectance signatures of surface objects, leafy 
plants and sod. We discuss the physical aspects of environmental, 
surface and buried target features affecting interpretation of buried 
targets, surface objects and natural backgrounds. 
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37019 (ANL/XFD/CP-80547) Material optimization for hard 
x-ray Fresnel zone plates. Chrzas, J.; Yun, W.; Lai, B.; Legnini, 
D.; Xiao, Y. Argonne National Lab., IL (United States). [1993]. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. (CONF-930722-26: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers (SPIE), San 
Diego, CA (United States), 11-16 Jul 1993). Order Number 
DE93019569. Source: OSTI; NTIS; INIS; GPO Dep. 

Fresnel zone plates have recently been used as the focusing op- 
tic for hard x-ray (5-11 keV) microscopy techniques. Fresnel zone 
plates used in the hard x-ray regime focus by constructive interfer- 
ence effects based on the phase modulation of the incident x-ray 
beam and have experimentally been shown to focus 20-30% of 
the incident photons to less then a one-micron focal spot. The ma- 
terials of choice for these zone plates have been Al, Cu, Ni, and 
Au. The focus of this work is the theoretical optimization of the fo- 
cusing efficiency of phase-modulating Fresnel zone plates in the 
hard x-ray regime by appropriate material selection. The optimal 
materials for three different energy ranges will be examined (1-5 
keV, 5-20 keV, and > 20 keV and a discussion of the selection 
criteria involved will be presented. The current zone plate fabrica- 
tion techniques will be discussed as they pertain to the physical 
aspects of the zone plates such as thickness, finest zone width, 
and aspect ratio. 


37020 


(CEA-CONF-—11386) An active robot vision system 
for real-time 3-D structure recovery. Juvin, D. (CEA Centre 


d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Electronique et d'Instrumentation Nucleaire); Boukir, S.; 
Chaumette, F.; Bouthemy, P. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Electronique et d'Instrumentation 
Nucleaire. 1993. 7p. (CONF-9304209-: 1. International workshop 
on intelligent autonomous vehicles, Hampshire (United Kingdom), 
20 Apr 1993). Order Number DE94602370. Source: OSTI; NTIS 
(US Sales Only); INIS. 

This paper presents an active approach for the task of comput- 
ing the 3-D structure of a nuclear plant environment from an image 
sequence, more precisely the recovery of the 3-D structure of cylin- 
drical objects. Active vision is considered by computing adequate 
camera motions using image-based control laws. This approach re- 
quires a real-time tracking of the limbs of the cylinders. Therefore, 
an original matching approach, which relies on an algorithm for de- 
termining moving edges, is proposed. This method is distinguished 
by its robustness and its easiness to implement. This method has 
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been implemented on a parallel image processing board and real- 
time performance has been achieved. The whole scheme has been 
successfully validated in an experimental set-up. 


37021 (DOE/ER/61229-2) Center of Excellence: Microlaser 
microscope: Annual progress technical report. Webb, R.H. 
Schepens Eye Research Inst., Boston, MA (United States). [1993]. 
13p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER61229. Order Number DE93040688. Source: 
OSTI; NTIS; GPO Dep. 

This Center-of-Excellence grant has two components: Develop- 
ment of an imaging, system based on microlaser arrays forms a 
central project among a group of laser diagnostic and therapeutic 
efforts primarily funded outside the grant. In year 2 we have dealt 
with the slow delivery of new microlaser array approach to the idea 
of all-solid-state confocal microscopy. One solution was moderately 
successful, and another has produced the first microscope that is 
electronically switchable from confocal to non-confocal. We think 
this may be a useful alternative to the final design. This report thus 
discloses patentable material. We describe first the central Micro- 
laser Microscope project, then we will tough briefly on the other 
projects of the Center. Publications are primarily those of the 
smaller projects, though no longer exclusively so. The appendix in- 
cludes some of the publications. 


37022 (SAND—93-0336C) Polyimide-based electrooptic ma- 
terials. Cahill, P.A. (Sandia National Labs., Albuquerque, NM 
(United States)); Seager, C.H.; Meinhardt, M.B.; Beuhler, A.J.; 
Wargowski, D.A.; Singer, K.D.; Kowalezyk, T.C.; Kose, T.Z. Sandia 
National Labs., Albuquerque, NM (United States). [1993]. 8p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-930722-28: Annual meeting of 
the Society of Photo-Optical Instrumentation Engineers (SPIE), San 
Diego, CA (United States), 11-16 Jul 1993). Order Number 
DE93019416. Source: OSTI; NTIS; GPO Dep. 

The properties of new, high temperature optical materials based 
on dye-doped Ultradel® 9000D' polyimides are presented. Ultradel 
9000D is a soluble, pre-imidized, fluorinated polymer with proper- 
ties optimized for integrated optical applications. When thermally or 
photochemically cross-linked, it has a Tg approaching 400°C and 
retains excellent optical transparency as measured by both wave- 
guide loss spectroscopy (WLS) and photothermal deflection 
spectroscopy (PDS). The agreement between WLS and PDS data 
indicates that losses in polyimides are due to absorption, not scat- 
tering. Two thermally stable, donor-acceptor oxazole-based dyes 
were designed, synthesized, and doped into the polyimide at con- 
centrations up to 25 percent by weight. The Tg of the doped 
polymers decreased from the neat polymer, but remained above 
300 °C. The effects of doping on the dielectric constant, refractive 
index, and coefficient of thermal expansion of the polyamide are 
presented. The oxazoles also photobleach and thereby provide an 
additional means of photodefining waveguides in these materials. 


37023 (SAND-93-1570C) A design methodology for effec- 
tive application of pan-tilt cameras in alarm assessment 
systems. Davis, R.F. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 7p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-930749— 
63: 34. annual meeting of the Institute of Nuclear Materials 
Management, Scottsdale, AZ (United States), 18-21 Jul 1993). Or- 
der Number DE93018829. Source: OSTI; NTIS; GPO Dep. 
Effective application of pan-tilt cameras in alarm assessment 
systems requires that the overall system design be such that any 
threat for which the system is designed will be within the field of 
view of the camera for a sufficiently long time for the assessment 
of the alarm to be performed. The assessment of alarms in large, 
unobstructed areas requires a different type of analysis than tradi- 
tionally used for clear zones between fences along fixed perimeters 
where an intruder’s possible location is well defined. This paper 
presents a design methodology which integrates the threat charac- 
teristics, sensor detection pattern, system response time, and 
optics geometry considerations to identify all feasible locations for 
camera placement for effective assessment of large, unobstructed 
areas. The methodology also can be used to evaluate tradeoffs 
among these various considerations to improve candidate designs. 
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37024 (UCRL-CR-114992-Vol.1) Optics survivability sup- 
port: Volume 1, Final report. Wild, N. (JAYCOR, San Diego, CA 
(United States)); Simpson, T.; Busdeker, A.; Doft, F. Lawrence Liv- 
ermore National Lab., CA (United States); JAYCOR, San Diego, 
CA (United States). Mar 1993. 86p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93019616. Source: OSTI; NTIS; GPO Dep. 

This Final Report is a documentation of the activities and work 
performed by JAYCOR during the period from June 11, 1992 
through March 10, 1993 to support Lawrence Livermore National 
Laboratory (LLNL) in the development of radiation tolerant optical 
subsystems and components for use under the Advanced Imple- 
mentation Technology (AIT) effort. The work was primarily directed 
towards: 1) performance of aboveground testing and analysis of 
the LLNL space-based LIDAR (Laser Illuminated Detection and 
Ranging) system and components, and 2) compilation of a radia- 
tion effects data base for bulk optical materials, i.e., glasses. The 
objective was to support LLNL activities in the area of optics sur- 
vivability and in engineering a radiation hardened LIDAR that can 
survive and operate through natural, as well as hostile, space envi- 
ronments (primary emphasis is on operation in electron, proton and 
total dose environment). An analysis of the LIDAR design as devel- 
oped by Kigre, Inc. for LLNL showed that the most susceptible 
components in terms of radiation susceptibility were the doubling 
crystal and laser rod materials. The radiation susceptibility analysis 
of the Kigre design (pulsed Q-switch mode) was performed using 
data obtained from aboveground testing of each individual compo- 
nent material. A passive Q-switch material was evaluated and 
found to degrade via a decrease in the amount of saturable 
absorption relative to an unirradiated sample. Several different dou- 
bling crystal types (L_BO, KTP, KD*P) were also evaluated for both 
total dose and high energy proton susceptibility. LBO was the least 
susceptible and KTP was the most affected by exposure to ioniz- 
ing, radiation. An analysis of the Kigre system response as a 
function of total dose was made, including the effects on thin film 
anti-reflection and band-pass filter coatings 


37025 (UCRL-JC—113177) Laser guide star measurements 
at Lawrence Livermore National Laboratory. Friedman, H.; Avi- 
cola, K.; Bissinger, H.; Brase, J.; Duff, J.; Gavel, D.; Horton, J.; 
Max, C.; Olivier, S.; Rapp, D.; Salmon, T.; Smauley, D.; Waltjen, K. 
Lawrence Livermore National Lab., CA (United States). Feb 1993. 
16p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930171—4: Society for Photo- 
Optical Instrumentation Engineers (SPIE) international conference, 
Albuquerque, NM (United States), 31 Jan - 4 feb 1993). Order 
Number DE93018081. Source: OSTI; NTIS; GPO Dep. 

Recent studies from the Laser Guide Star Project at Lawrence 
Livermore National Laboratory are presented. Photometry of the re- 
turn signal has shown that the photon return is approximately 10 
photons/cm*ms at the pupil of the receiving telescope in agree- 
ment with a detailed model of the sodium interaction. Wavefronts 
of the laser guide star have also been measured with a Shack- 
Hartmann technique and power spectra have been shown to agree 
with those of nearby natural stars. Plans for closed loop demon- 
Strations using the laser guide star at LLNL and nearby Lick 
Observatory are discussed. 


37026 (UCRL-JC—114496) Point diffraction interferometry 
at soft x-ray wavelengths. Sommargren, G.E. (Lawrence Liver- 
more National Lab., CA (United States)); Hostetler, R. Lawrence 
Livermore National Lab., CA (United States). Jul 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-9305159-5: Optical Society of America 
(OSA) topical meeting on soft x-ray projection lithography, Mon- 
terey, CA (United States), 10-12 May 1993). Order Number 
DE93019153. Source: OSTI; NTIS; GPO Dep. 

To achieve the image performance necessary for soft x-ray pro- 
jection lithography, interferometric testing at the design wavelength 
is required to accurately characterize the wavefront of the imaging 
system. The wavefront depends not only on the surface figure of 
the individual optics and on their relative alignment, but also on 
aperture dependent phase shifts induced by the resonant multilayer 
coatings on the optical surfaces. This paper describes the design 
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and lithographic fabrication of an array of point diffraction interfer- 
ometers on a silicon nitride membrane that has been over-coated 
with a spatially graded partially transmitting film to provide fringe 
contrast control. Experimental results using a visible light analogue 
(larger pinholes and different transmission gradient) will be shown. 
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Refer also to citation(s) 34790, 35351, 35362, 35363, 35366, 
36471, 36472, 36509, 36664, 36671, 36706, 36709, 36715, 36745, 
37048, 37053, 37182 


37027 (BARC—1992/E/046) Interfacing of thermal ionization 
mass spectrometer with PC/XT and related software devel 
ment. Moorthy, A.D. (PREFRE Plant, Tarapur (India)); Gurba, P.B.; 
Rajendrakumar; Singh, R.K.; Bajpai, D.D.; Coelho, G.J.M.; Das, 
K.V.; Indurkar, V.S. Bhabha Atomic Research Centre, Bombay (In- 
dia). 1992. 28p. Order Number DE94601309. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A completely automated Thermal lonization Mass Spectrometer 
(TIMS), is used in Power Reactor Fuel Reprocessing Plant (PRE- 
FRE) Tarapur for precise and accurate measurement of isotopic 
composition and concentration determination of special nuclear 
materials (Uranium and Plutonium) for the purpose of input 
accounting of the plant. It is provided with one Hewlett-Packard, H- 
9845B desktop computer to control various instrument parameters 
and perform automatic analysis of 13 samples in sequence. The 
computer gave fairly good service for six years with intermittent mi- 
nor maintenance before it developed major problems. in view of 
the fact that its repair and maintenance cost is several times the 
cost of locally available computer, it was decided to replace the im- 
ported Hewlett-Packard 9845B desktop computer with PC/XT. This 
report describes the interfacing of TIMS with PC/XT and the re- 
lated Software development. (author). 3 refs., 8 figs., 2 annexures. 


37028 (DOE/PC/90184—-T11) Nuclear magnetic resonance 
studies of granular flows: Technical progress report for the 
quarter ending June 30, 1993. Lovelace Medical Foundation, Al- 
buquerque, NM (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC22-90PC90184. 
Order Number DE93041250. Source: OSTI; NTIS; GPO Dep. 

We have been working to improve our concentration measure- 
ments under reasonably fast collisional conditions. The problem 
arises because the intensity is reduced by random velocities 
caused by collisions during the flow, a condition we use to mea- 
sure diffusion coefficients. we have a procedure to extrapolate the 
NMR signal to an echo time of zero. The scheme is not perfect, 
yet, resulting in diffusion sensitizing gradients in different directions 
giving rise to different corrected intensities. We have made a work- 
ing NMR birdcage coil for protons with an inner diameter of 5.75 
inches, a significant improvement over the 4.75 inches of the exist- 
ing coils (which, in turn, were enlarged from the original 4.5 
inches). We are in the midst of obtaining comprehensive velocity 
and concentration information at several angular velocities of the 
cylinder for seeds flowing in a half-filled cylinder. Specimens used 
include untreated mustard seeds, mustard seeds coated with tal- 
cum powder in order to change the coefficient of friction, and 
sesame seeds. The sesame seeds, despite the difficulty in charac- 
terizing them, are interesting because they flow more smoothly 
than mustard seeds. We wish to study enough cases so that we 
get a better view of how these particle properties might affect flow. 


37029 (DOE/PC/91299-11) A study of coal extraction with 
electron paramagnetic resonance (EPR) and proton nuclear 
magnetic resonance relaxation techniques: Quarterly technical 
progress report, April 1, 1993—June 30, 1993. Doetschman, D.C. 
(State Univ. of New York, Binghamton, NY (United States). Dept. of 
Chemistry); Mehlenbacher, R.C.; Ito, O. State Univ. of New York, 
Binghamton, NY (United States). Dept. of Chemistry. [1993]. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG22-91PC91299. Order Number DE93041295. Source: 
OSTI; NTIS; GPO Dep. 

An electron spin and proton magnetic relaxation study is pre- 
sented on the effects of the solvent extraction of coal on the 
macromoleculer network of the coal and on the mobile molecular 





species that are initially within the coal. The eight Argonne Pre- 
mium coals were extracted at room temperature with a 1:1 (v/v) 
N-methylpyrrolidinone (NMP)-CS2 solvent mixture under an inert at- 
mosphere. As much solvent as possible was removed from extract 
and residue by treatment in a vacuum. The mobilization of molecu- 
lar free radicals by the solvent and the exposure of free radicals in 
the macromoleculer matrix to solvent or to species dissolved in the 
solvent, results in a preferential survival of residue radicals of types 
that depend on the particular coal and results in the apparently 
fairly uniform loss of all types of radicals in bituminous coal ex- 
tracts. The surviving extract and residue free radicals are more 
predominantly of the odd- alternate hydrocarbon free radical type. 
The spin-lattice relaxation (SLR) of these coal free radicals has 
previously been inferred (Doetschman and Dwyer, Energy Fuels, 
1992, 6, 783) to be from the modulation of the intramolecular 
electron-nuclear dipole-interactions of the CH groups in a magnetic 
field by rocldng motions of the radical in the coal matrix. Such a 
modulation would depend not only on the rocking amplitude and 
frequency but also upon the electron spin density at the CH groups 
in the radical. The observed SLR rates decrease with coal rank in 
agreement with the smaller spin densities and the lower rocidng 
amplitudes that are expected for the larger polycondensed ring 
systems in coals of higher rank. The SLR rates are found to be 
generally faster in the extracts (than residues) where the molecular 
species would be expected to have a smaller polycondensed ring 
system than in the macromoleculer matrix of the residue. 


37030 (KEK-PROC—92-4, pp. 256-262) Calibration of cold 
cathode vacuum gauge and change in the course of time. 
Mukugi, Ken (Mitsubishi Electric Corp., Tokyo (Japan)); Tsuchidate, 
Hiroyuki. National Lab. for High Energy Physics, Tsukuba, Ibaraki 
(Japan). May 1992. (in Japanese). (CONF-9203224—: 8. meeting 
on ultra high vacuum techniques for accelerators and storage 
rings, Tsukuba (Japan), 12-13 Mar 1992). In Proceedings of the 
8th meeting on ultra high vacuum techniques for accelerators and 
storage rings. 464p. Order Number DE93764168. Source: OST]; 
NTIS; INIS. 

So far for quantitative measurement, Bayard Alpert gauges 
(BAG) have been widely used. However, the gas emission from 
hot cathode gauges at ultrahigh vacuum is large, and the repro- 
ducibility is poor, therefore, the practical use for the measurement 
of gas emission rate and the system of small exhaust rate is diffi- 
cult. Cold cathode gauges are useful for the measurement of gas 
emission rate at ultrahigh vacuum as the gas emission from the 
gauges scarcely occurs. In the cold cathode inverse magnetron 
gauge (IMG) on the market, the maximum exhaust rate is about 
0.1 Ls, and there is not gas emission or exhaust action in ultra- 
high vacuum region. The remaining problems are the accuracy of 
pressure indication and the change in the course of time due to 
contamination and others. In this experiment, the sensitivity of the 
IMG on the market was calibrated with a spinning rotor gauge in 
low and medium vacuum region, and with an extractor gauge in 
high and ultrahigh vacuum region. Also the change of the sensitiv- 
ity was measured in contaminating environment and nitrogen 
atmosphere. These are reported. (K.1.). 


37031 (SAND—-93-1565C) Measuring liquid properties with 
smooth- and textured-surface resonators. Martin, S.J.; 
Wessendorf, K.O.; Gebert, C.T.; Frye, G.C.; Cernosek, R.W.; 
Casaus, L.; Mitchell, M.A. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 23p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9306205—2: 1993 Institute of Electrical and Electronic Engineers 
(IEEE) frequency control symposium, Salt Lake City, UT (United 
States), 2-4 Jun 1993). Order Number DE93019433. Source: 
OSTI; NTIS; GPO Dep. 

The sensitivity of quartz resonators to surface mass accumula- 
tion enables their use in a number of sensing applications. The 
linear change in resonant frequency that occurs with mass accu- 
mulation allows the device to function as a general-purpose 
gravimetric detector or “microbalance.” The device is easily instru- 
mented as a sensor by incorporating it as the frequency-control 
element of an oscillator circuit. The response of thickness shear 
mode (TSM) resonators in liquids is examined. Smooth-surface de- 
vices, which viscously entrain a layer of contacting liquid, respond 
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to the product of liquid density and viscosity. Textured-surface 
devices, which also trap liquid in surface features, exhibit an addi- 
tional response that depends on liquid density alone. Combining 
smooth and textured resonators in a monolithic sensor allows si- 
multaneous measurement of liquid density and viscosity. 


37032 (SAND-93-1837C) High accuracy die mechanical 
stress measurement with the ATCO04 Assembly Test Chip. 
Sweet, J.N.; Peterson, D.W. Sandia National Labs., Albuquerque, 
NM (United States). 29 Jul 1993. 3p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9310147—-1: 1993 international integrated reliability work- 
shop, Lake Tahoe, CA (United States), 24-27 Oct 1993). Order 
Number DE93019435. Source: OSTI; NTIS; GPO Dep. 

Short communication. INTEGRATED CIRCUITS/design; STRAIN 
GAGES/accuracy; STRESS ANALYSIS; DESIGN; ACCURACY; 
STRESSES; EPOXIDES; CERAMICS 


37033 (UCRL-JC—112452) Studies on reducing the scale of 
a double focusing mass spectrometer. Chambers, D.M.; Gregg, 
H.R.; Andresen, B.D. Lawrence Livermore National Lab., CA 
(United States). May 1993. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9305222-2: 41. American Society of Mass Spectrometry 
conference on mass spectrometry and allied topics, San Francisco, 
CA (United States), 30 May - 4 jun 1993). Order Number 
DE94000392. Source: OSTI; NTIS; INIS; GPO Dep. 

Several groups have developed miniaturized sector mass spec- 
trometers with the goal of remote sensing in confined spaces or 
portability. However, these achievements have been overshadowed 
by more successful development of man-portable quadrupole and 
ion trap mass spectrometers. Despite these accomplishments the 
development of a reduced-scale sector mass spectrometer remains 
attractive as a potentially low-cost, robust instrument requiring very 
simple electronics and low power. Previous studies on miniaturizing 
sector instruments include the use of a Mattauch-Herzog design for 
a portable mass spectrograph weighing less than 10 kg. Other 
work has included the use of a Nier-Johnson design in spacecraft- 
mountable gas chromatography mass spectrometers for the Viking 
spacecraft as well as miniature sector-based MS/MS instrument. 
Although theory for designing an optimized system with high reso- 
lution and mass accuracy is well understood, such specifications 
have not yet been achieved in a miniaturized instrument. To pro- 
ceed further toward the development of a miniaturized sector mass 
spectrometer, experiments were conducted to understand and opti- 
mize a practical, yet nonideal instrument configuration. The sector 
mass spectrometer studied in this work is similar to the ones de- 
veloped for the Viking project, but was further modified to be low 
cost, simple and robust. Characteristics of this instrument that 
highlight its simplicity include the use of a modified Varian leak de- 
tector ion source, source ion optics that use one extraction voltage, 
and an unshunted fixed nonhomogeneous magnetic sector. The ef- 
fects of these design simplifications on ion trajectory were studied 
by manipulating the ion beam along with the magnetic sector posi- 
tion. This latter feature served as an aid to study ion focusing 
amidst fringing fields as well as nonhomogeneous forces and per- 
mitted empirical realignment of the instrument. 


37034 (UCRL-JC—113482) Microinstruments for process 
control and personne! dosimetry. Folta, J.A.; Hui, Wing C.; Cia- 
rlo, D.R. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9303198-5: Na- 
tional Center for Advanced Information Components Manufacturing 
(NCAICM) workshop, Albuquerque, NM (United States), 30-31 Mar 
1993). Order Number DE93019946. Source: OSTI; NTIS; GPO 
Dep. 

ieee in micro-electro-mechanical systems (MEMS) have 
made possible the development of new instruments for process 
control of integrated circuit manufacture and for real-time measure- 
ment of personnel exposure to process chemicals. This report 
discusses four new technologies: Mass flow controllers, miniatur- 
ized gas chromatographs, microelectrode arrays, and a highly 
miniaturized flow injection analyzer. 
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4408 Miscellaneous Instrumentation 


37035 (UCRL-LR-—105821-93-1, pp. 10-14) Imaging biologi- 
cal objects with x-ray lasers. Da Silva, L.B.; Trebes, J.E.; 
Mrowka, S.; MacGowan, B.J.; Koch, J.A.; Matthews, D.L.; Barbee, 
T.W. Jr.; Balhorn, R.; Gray, J. Lawrence Livermore National Lab., 
CA (United States). [1992]. In Inertial confinement fusion quarterly 
report, October-December 1992: Volume 3, No. 1. 64p. Order 
Number DE93017512. Source: OSTI; NTIS. 

In recent years, substantial progress has been made in develop- 
ing x-ray microscopy for biological applications. This work has 
been motivated primarily by the possibility of producing images 
with resolutions superior to that obtainable with visible light micro- 
scopes while causing less radiation damage to the specimen than 
conventional electron microscopes. Furthermore, in contrast to 
electron microscopy, x-ray microscopy has the potential to view or- 
ganisms hydrated in physiologically normal environments, thus 
revealing their natural structure. This article describes the authors’ 
efforts to develop imaging with an x-ray laser and presents recent 
results which have achieved near diffraction-limited resolution of 
dried rat sperm nuclei. These results will be a basis for comparison 
in future experiments with hydrated specimens. 20 refs., 6 figs. 
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Refer also to citation(s) 35364, 36302, 36320, 36659, 36660, 
36717, 37393, 38029 


37036 (ANL/EAIS/CP-80357) Building battlefield sensor 
environments with the VIEWS Workbench. Hield, C.W.; Chris- 
tiansen, J.H.; Simunich, K.L.; Woyna, M.A. Argonne National Lab., 
IL (United States). [1993]. 4p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9308147-1: 32. U.S. Army operations research 
symposium, Aberdeen, MD (United States), 16 Aug 1993). Order 
Number DE93019023. Source: OSTI; NTIS; GPO Dep. 

The visual Intelligence and Electronic Warfare Simulation 
(VIEWS) Workbench software system has been developed by Ar- 
gonne National Laboratory to enable Army intelligence and 
electronic warfare (IEW) analysts at (UNIX) workstations to conve- 
niently build detailed IEW battlefield scenarios, or “sensor 
environments,” to drive the Army’s high-resolution IEW sensor per- 
formance models. Views is fully object-oriented, including the 
underlying database 


37037 (IR-CR-93085) Preliminary assessment report for 
Camp Carroll Training Center, Installation 02045, Anchorage, 
Alaska: Installation Restoration Program. Krokosz, M.; Sefano, 
J. Argonne National Lab., IL (United States). Aug 1993. 42p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE94000990. 
Source: OSTI; NTIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at the Alaska 
Army National Guard property known as Camp Carroll Training 
Center, located on the Fort Richardson Army facility near Anchor- 
age, Alaska. Preliminary assessments of federal facilities are being 
conducted to compile the information necessary for the completion 
of preremedial activities and to provide a basis for establishing, 
corrective actions in response to releases of hazardous sub- 
stances. The principal objective of the PA is to characterize the site 
accurately and determine the need for further action by examining 
site activities, types and quantities of hazardous substances used, 
the nature and amounts of wastes generated or stored at the facil- 
ity, and potential pathways by which contamination could affect 
public health and the environment. The primary environmentally 
significant operations (ESOs) associated with the property are (1) 
the Alaska Air National Guard storage area behind Building 
$57112 (Organizational Maintenance Shop [OMS] 6); (2) the state 
of Alaska maintenance facility and the soil/tar-type spill north of the 
state of Alaska maintenance facility; (3) the waste storage area 
adjacent to OMS 6; (4) the contaminated area from leaking under- 
ground storage tanks (USTs) and the oil-water separator; and (5) 
soil staining in the parking area at the Camp Carroll Headquarters 
Building. Camp Carroll appears to be in excellent condition from an 
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environmental standpoint, and current practices are satisfactory. 
Argonne recommends that the Alaska Department of Military Af- 
fairs consider remediation of soil contamination associated with all 
storage areas, as well as reviewing the practices of other residents 
of the facility. Argonne also recommends that the current methods 
of storing waste material behind Building S57112 (OMS 6) be re- 
viewed for alternatives. 


37038 (KCP-613-5079) Automated HMC assembly. Blazek, 
R.J. Allied-Signal Aerospace Co., Kansas City, MO (United States). 
Kansas City Div. Aug 1993. 43p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00613. Order 
Number DE93040641. Source: OSTI; NTIS; GPO Dep. 

An automated gold wire bonder was characterized for bonding 1- 
mil gold wires to gallium-arsenide (GaAs) monolithic microwave 
integrated circuits (MMICs) which are used in microwave radar 
transmitter-receiver (T/R) modules. Acceptable gold wire bond test 
results were obtained for the fragile, 5-mil-thick GaAs MMICs with 
gold-metallized bond pads; and average wire bond pull strengths, 
shear strengths, and failure modes were determined. An auto- 
mated aluminum wire bonder was modified to be used as a gold 
wire bonder so that a wedge bond capability was available for 
GaAs MMICs in addition to the gold ball bond capability. 


37039 Secure communication of static information by elec- 
tronic means. Gritton, D.G. To Dept. of Energy. 1991. USA patent 
application 7-726,610. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE93019341. Source: OSTI; NTIS; GPO Dep. 

This invention is comprised of a method and apparatus for the 
secure transmission of static data from a tag to a remote reader. 
Each time the static data is to be transmitted to the reader, the 10 
bits of static data are combined with 54 bits of binary data, which 
constantly change from one transmission to the next, into a 64-bit 
number. This number is then encrypted and transmitted to the re- 
mote reader where it is decrypted to produce the same 64 bit 
number that was encrypted in the tag. With a continual change in 
the value of the 64 bit number in the tag, the encrypted numbers 
transmitted to the reader will appear to be dynamic in character 
rather than being static. 


37040 (PNL-SA-22650) Operation of the breeze tunnel to 
determine mass extinction coefficients. Sehmel, G.A. (Pacific 
Northwest Lab., Richland, WA (United States)); Bonfante, R.; Cata- 
lano, E.; Rouse, W.G.; Banks, D.R. Pacific Northwest Lab., 
Richland, WA (United States). Jun 1993. 19p. Sponsored by US- 
DOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-9306210—1: 1993 Edgewood Research, Development and 
Engineering Center science conference on obscuration and aerosol 
research, Aberdeen, MD (United States), 21-25 Jun 1993). Order 
Number DE93017672. Source: OSTI; NTIS; GPO Dep. 

The breeze tunnel at the Edgewood Research, Development and 
Engineering Center (ERDEC) at Aberdeen Proving Ground, Mary- 
land, is a unique facility for determining the efficacy of released 
smoke/obscurants in flowing air as a function of controlling vari- 
ables. Optimum material feed characteristics and generator 
operating conditions can be determined. The facility allows investi- 
gation of the effects of different generator operating variables, 
airborne concentrations, and airborne particle sizes on mass 
extinction coefficients. The breeze tunnel is now available for De- 
partment of Defense (DoD) trials. During trials in the breeze tunnel, 
obscurants have been released from the compact-disc-generator, 
the IR-Log generator, and the XM56 generator. Obscurant release 
rates have ranged from an instantaneous puff to a continuous 
release of 10 Ib/min. Extinction can be measured in the visual, in- 
frared, and millimeter ranges of the electromagnetic spectrum. 
Experimental conditions allow calculation of mass extinction coeffi- 
cients as a function of generator variables, including material 
release rates. Average mass extinction coefficients address 
attenuation from obscurants, both single primary particles and ag- 
gregates. 


37041 (SAND-92-2513C) Penetration of concrete targets. 
Forrestal, M.J. (Sandia National Labs., Albuquerque, NM (United 
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States)); Cargile, J.D.; Tzou, R.D.Y. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 8p. Sponsored by USDOE, 
Washington, DC (United States); Department of Defense, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-931121—16: Annual winter meeting of the American Society 
of Mechanical Engineers, New Orleans, LA (United States), 28 Nov 
- 3 dec 1993). Order Number DE93019076. Source: OSTI; NTIS; 
GPO Dep. 

We developed penetration equations for ogive-nosed projectiles 
that penetrated concrete targets after normal impact. Our penetra- 
tion equations predict axial force on the projectile nose, rigid-body 
motion, and final penetration depth. For target constitutive models, 
we conducted triaxial material experiments to confining pressures 
of 600 MPa and curve-fit these data with a linear pressure- 
volumetric strain relation and with a linear Mohr-Coulomb, shear 
strength-pressure relation. To verify our penetration equations, we 
conducted eleven penetration experiments with 0.90 kg, 26.9-mm- 
diameter, ogive-nosed projectiles into 1.37-m-diameter concrete 
targets with unconfined compressive strengths between 32-40 
MPa. Predictions from our penetration equation are compared with 
final penetration depth measurements for striking velocities be- 
tween 280-800 m/s. 


37042 (SAND—93-0298C) SPICE macromodel for a 1- 
megawatt power MOSFET switch. Helms, C.; Ackermann, M.; 
Fischer, T.; Deveney, M. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
930854-3: 36. Midwest symposium on circuits and systems, 
Detroit, MI (United States), 16-18 Aug 1993). Order Number 
DES93019415. Source: OSTI; NTIS; GPO Dep. 

This paper presents a SPICE macromodel for a 1-megawatt high 
power electrical switch which uses power MOSFETs as the active 
switching elements. The model accurately predicts the time depen- 
dent switching current and provides a reasonable representation of 
the time dependent switch resistance and voltage drop across the 
switch. Techniques for extracting model parameters for commercial 


power MOSFETs are discussed along with suggestions for extend- 
ing the model to spark gaps and other high power switches. 


37043 (SAND—93-1352C) Structural response measure- 
ments to insure penetrator data integrity. Bateman, V.|.; Mayes, 
R.L.; James, G.H. Ill. Sandia National Labs., Albuquerque, NM 
(United States). 1993. 10p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
9310167—1: 64. shock and vibration symposium, Ft. Walton Beach, 
FL (United States), 25-28 Oct 1993). Order Number DE93040898. 
Source: OSTI; NTIS; GPO Dep. 

Measurements made by a penetrator structure penetration of 
some medium may not measure the penetration environment di- 
rectly. In general, the measurements quantify the penetrator’s 
structural response to the penetrator force environment. This paper 
reports laboratory testing and analysis techniques that have been 
used to identify and/or remove highly nonlinear responses which 
can mask the penetration environments one desires to measure. 
Results for two penetrator structures are presented. For the first 
penetrator, shock testing was conducted to determine the cause of 
accelerometer failure during field tests. For a second penetrator, 
shock testing was conducted to assist with the interpretation of ac- 
celerometer measurements made during field tests for which the 
penetrator was instrumented with one axial accelerometer. Very 
high acceleration levels for a data bandwidth of DC to 70 kHz were 
recorded in these field tests. The laboratory test results for these 
two penetrators are presented and discussed. 


37044 (UCRL-CR-114866) RAPTOR Transmissivity and 
Cloud Climatology Study: Final report. Eis, K.E. (METSAT, Inc., 
Fort Collins, CO (United States)); Vonder Haar, T.H.; Forsythe, J.; 
Wong, Takmeng; Reinke, D.L. Lawrence Livermore National Lab., 
CA (United States); METSAT, Inc., Fort Collins, CO (United 
States). Jan 1993. 38p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040533. Source: OSTI; NTIS; GPO Dep. 

The RAPTOR Transmissivity Study (RTS) was funded by 
Lawrence Livermore National Laboratory (LLNL) under a sub con- 
tract to support the U.S. Army’s RAPTOR program. The intent of 


the study is to answer two questions: (1) What are the typical 
transmission levels of clouds as a function of target altitude for two 
locations and wavelengths of interest? (2) What is the probability 
that a cloud will intervene between sensor and target for a given 
target altitude, range, wavelength and location? This was ad- 
dressed for Iraq and Korea. Answers to both questions are treated 
using existing software and data sources where possible due to 
the limited funding and scope of the contract. 


37045 (UCRL-ID—-114811) Tools for developing a 
standards-based distributed interactive combat simulation. 
Elko, S.; Dobbs, L. Lawrence Livermore National Lab., CA (United 
States). Jul 1993. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040654. Source: OSTI; NTIS (US Sales Only); GPO Dep. 
Advances over the past decade in computing power, computa- 
tional philosophy and hardware architectures have permitted 
applications to achieve goals that have been previously unattain- 
able. These computational advances can be found in both high 
performance CPUs and in the evolving technologies of advanced 
graphical display devices that support the inherent advantages of 
distributed processing. Moreover, this growing maturity of computer 
technology has given rise to an evolution of community standards 
for both application and system specifications. Lawrence Livermore 
National Laboratory’s (LLNL) Conflict Simulation Laboratory has 
been investigating how these computational advancements could 
be used to develop a standards-based distributed interactive com- 
bat simulation. In our investigation we identified commercial 
off-the-shelf tools and built some tools that would facilitate the de- 
velopment of both new and existing combat simulations. In this 
paper we will present a standards-based architectural framework 
and describe the tools we generated in developing a proof-of- 
concept prototype based on the Janus-Army combat system. 


37046 (UCRL-ID—114813) A method to reduce network traf- 
fic in a distributed interactive simulation. Powell, E.T. Lawrence 
Livermore National Lab., CA (United States). 29 Nov 1992. 1ip. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93040652. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

Network bandwidth limitations prevent the modeling of large- 
scale scenarios at entity-level resolution in a Distributed Interactive 
Simulation. The use of simulations which model military units as 
aggregated objects in DIS has been suggested as a possible 
mechanism to surmount this difficulty; however, severe fidelity 
problems attend the use of aggregated simulations, especially in 
concert with entity-level resolution simulations. In this paper, a 
method is proposed in which simulations on DIS network nodes 
would represent military units as a hierarchy down to the entity 
level. During times when a unit is isolated from other units, only 
aggregated status information would be transmitted onto the net- 
work. As a unit comes into contact with another unit, it would 
request more detailed information be transmitted from the other 
unit (and vice versa). When detailed information is no longer 
needed, the unit would request the other unit to resume transmit- 
ting only aggregated status information. 


37047 (UCRL-ID-114814) Developing a standards-based 
architectural framework for the Janus-Army combat simula- 
tion. Elko, S.; Dobbs, L. Lawrence Livermore National Lab., CA 
(United States). Jul 1993. 9p. Sponsored by Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93040653. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

One of the most comprehensive technologies being developed 
today is the realm of a complete software development environ- 
ment; an environment that can integrate new technologies within a 
standards-based architectural framework. This environment forms 
the basis for what has become known as an open system architec- 
ture. The principle traits of an open system architecture include 
portability, interoperability, scalability and flexibility. Distributed 
computing provides an enormous opportunity for transforming a 
group of networked computers into a collective computing environ- 
ment. In an attempt to exploit the advantages of a distributed 
computing environment, an investigative analysis was performed 
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using the Janus-Army combat simulation as the baseline applica- 
tion. Results from this investigative effort have identified a 
standards-based architectural framework that could be incorporated 
into the existing application. To accommodate future advances in 
technology, the architectural framework was designed around the 
methodologies of object orientation. The architecture combines a 
client-server model with a message-based protocol interface. The 
framework follows a modular approach designed explicitly to pro- 
mote the plug-and-play and mix-and-match approaches. These 
approaches are of particular interest for tying new systems and 
technology into existing systems. A prototype system was imple- 
mented to test the validity of the conceptual framework. To simplify 
the design and development of the conceptual framework, a set of 
software development tools were produced. The results of this ef- 
fort is an amalgam of computer technology that could satisfy the 
projected needs of the Janus-Army combat model. 


37048 (UCRL-JC—113727) Sensor feature fusion for detect- 
ing buried objects. Clark, G.A.; Sengupta, S.K.; Sherwood, R.J.; 
Hernandez, J.E.; Buhl, M.R.; Schaich, P.C.; Kane, R.J.; Barth, 
M.J.; DelGrande, N.K. Lawrence Livermore National Lab., CA 
(United States). Apr 1993. 13p. Sponsored by USDOE, Washing- 
ton, DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930445— 
22: Society of Photo-Optical Instrumentation Engineers (SPIE) 
OE/aerospace science and sensing meeting, Orlando, FL (United 
States), 11-16 Apr 1993). Order Number DE93018666. Source: 
OSTI; NTIS; GPO Dep 

Given multiple registered images of the earth’s surface from 
dual-band sensors, our system fuses information from the sensors 
to reduce the effects of clutter and improve the ability to detect 
buried or surface target sites. The sensor suite currently includes 
two sensors (5 micron and 10 micron wavelengths) and one ground 
penetrating radar (GPR) of the wide-band pulsed synthetic aperture 
type. We use a supervised teaming pattern recognition approach to 
detect metal and plastic land mines buried in soil. The overall pro- 
cess consists of four main parts: Preprocessing, feature extraction, 
feature selection, and classification. These parts are used in a two 
step process to classify a subimage. Thee first step, referred to as 
feature selection, determines the features of sub-images which re- 
sult in the greatest separability among the classes. The second 
step, image labeling, uses the selected features and the decisions 
from a pattern classifier to label the regions in the image which are 
likely to correspond to buried mines. We extract features from the 
images, and use feature selection algorithms to select only the 
most important features according to their contribution to correct 
detections. This allows us to save computational complexity and 
determine which of the sensors add value to the detection system. 
The most important features from the various sensors are fused 
using supervised teaming pattern classifiers (including neural net- 
works). We present results of experiments to detect buried land 
mines from real data, and evaluate the usefulness of fusing feature 
information from multiple sensor types, including dual-band infrared 
and ground penetrating radar. The novelty of the work lies mostly 
in the combination of the algorithms and their application to the 
very important and currently unsolved operational problem of de- 
tecting buried land mines from an airborne standoff platform. 


4501 Chemical Explosions and Explosives 


Refer also to citation(s) 35252, 35253, 36453, 36470, 36545, 
36575, 37071, 37665 


37049 (LA-UR-93-2342) New LANL gas-driven two-stage 
gun. Martinez, A.R.; Sheffield, S.A.; Whitehead, M.C.; Olivas, H.D.; 
Dick, J.J. Los Alamos National Lab., NM (United States). [1993]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930676-21: 14. international 
conference of the International Association for the Advancement of 
High Pressure Science and Technology, Colorado Springs, CO 
(United States), 27 Jun - 2 jul 1993). Order Number DE93018341. 
Source: OSTI; NTIS; GPO Dep. 

A new compressed-helium driven two-stage light gas gun has 
been installed at LANL to study shock initiated reaction in insensi- 
tive high explosives. The gun (based on a design at Ernst Mach 
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Institute) has a 100-mm diameter by 7.6 long pump tube and a 50- 
mm diameter by 7.6-m long launch tube. The gas breech, capabie 
of pressures up to 15.000 psi, has a volume of 42.5 liters and can 
be used in either a wrap-around or double-diaphragm mode. This 
breech was designed so we could use helium rather than powder 
combustion gases to drive the pump piston, eliminating the safety 
and cleanup problems associated with gun powder. Large hydraulic 
clamps (pressurized to 10,000 psi) are used to clamp the breech to 
the pump tube, the pump tube to the transition section, and the 
transition section to the launch tube. The target chamber was de- 
signed to allow the necessary room to do multiple magnetic 
gauging experiments. Gun control is accomplished using a MAC 
computer and LabVIEW control software. 


37050 (LA-UR-93-2346) Preshock desensitization of PBX 
explosives. Mulford, R.N.; Sheffield, S.A.; Alcon, R.R. Los Alamos 
National Lab., NM (United States). [1993]. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. (CONF-930676-19: 14. international conference of the 
International Association for the Advancement of High Pressure 
Science and Technology, Colorado Springs, CO (United States), 27 
Jun - 2 jul 1993). Order Number DE93018351. Source: OSTI; 
NTIS; GPO Dep. 

Preshocking delays initiation of PBX-9404 and PBX-9501, rela- 
tive to unshocked material. In PBX-9404 preshock experiments, a 
first shock of 2.3 GPa was followed 0.65 ys later by a second 
shock of 5.6 GPa. In PBX-9501, a preshock of 2.8 GPa and 0.32 us 
duration was followed by an initiating shock of 6.0 GPA. Both PBX 
explosives show clear desensitization while the preshock persists. 
In PBX-9404, initiation of detonation occurs nearly as anticipated 
for the material, after coalescence of the preshock and main shock 
into a single wave. Multiple embedded magnetic gauges were used 
to measure the shock histories. Our data indicates a slightly longer 
run to detonation than expected, even though a single wave is initi- 
ating the material. A slight stress reduction at coalescence, as 
required by the shock dynamics, may be responsible for the over- 
run. A reactive waste is clearly evident while the preshock persists. 
The long run to detonation indicates that this reactive wave is not 
driving the initiation. A set of four preshock experiments were pre- 
formed on PBX-9502, which is unreactive at these pressures, to 
investigate the shock dynamics of the two waves in the HE. 


37051 (LA-UR-93-2549) Shock initiation studies of low 
density HMX using electromagnetic particle velocity and PVDF 
stress gauges. Sheffield, S.A. (Los Alamos National Lab., NM 
(United States)); Gustavsen, R.L.; Alcon, R.R.; Graham, R.A.; An- 
derson, M.U. Los Alamos National Lab., NM (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930713-—24: 10. detonation sym- 
posium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE93040186. Source: OSTI; NTIS; GPO Dep. 

Magnetic particle velocity and PVDF stress rate gauges have 
been used to measure the shock response of low density octote- 
tramethylene tetranitramine (HMX) (1.24 &/cm%). In experiments 
done at LANL, magnetic particle velocity gauges were located on 
both sides of the explosive. In nearly identical experiments done at 
SNL, PVDF stress rate gauges were located at the same positions 
so both particle velocity and stress histories were obtained for a 
particular experimental condition. Unreacted Hugoniot data were 
obtained and an EOS was developed by combining methods used 
by Hayes, Sheffield and Mitchell (for describing the Hugoniot of 
HNS at various densities) with Hermann’s P-a model. Using this 
technique, it is only necessary to know some thermodynamic con- 
stants or the Hugoniot of the initially solid material and the porous 
material sound speed to obtain accurate unreacted Hugoniots for 
the porous explosive. Loading and reaction paths were established 
in the stress-particle velocity plane for some experimental condi- 
tions. This information was used to determine a global reaction 
rate of = 0.13 us—' for porous HMX shocked to 0.8 GPa. At low 
input stresses the transmitted wave profiles had long rise times (up 
to 1 ys) due to the compaction processes. 


37052 (LA-UR-93-3229) Destruction of energetic materials 
by supercritical water oxidation. Beulow, S.J.; Dyer, R.B.; Harra- 
dine, D.M.; Robinson, J.M.; Oldenborg, R.C.; Funk, K.A.; Mclnroy, 
R.E.; Sanchez, J.A.; Spontarelli, T. Los Alamos National Lab., NM 
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(United States). 1993. 13p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Contract R-92-196-00. (CONF-9306222-3: 17. annual Army envi- 
ronmental R&D symposium and 3rd USACE innovative technology 
transfer, Williamsburg, VA (United States), 22-24 Jun 1993). Order 
Number DE94000803. Source: OSTI; NTIS; INIS; GPO Dep. 

Supercritical water oxidation is a relatively low-temperature pro- 
cess that can give high destruction efficiencies for a variety of 
hazardous chemical wastes. Results are presented examining the 
destruction of high explosives and propellants in supercritical water 
and the use of low temperature, low pressure hydrolysis as a pre- 
treatment process. Reactions of cyclotrimethylene  trinitramine 
(RDX), cyclotetramethylene tetranitramine (HMX), nitroguanidine 
(NQ), pentaerythritol tetranitrate (PETN), and 2,4,6-trinitrotoluene 
(TNT) are examined in a flow reactor operated at temperatures 
between 400°C and 650°C. Explosives are introduced into the re- 
actor at concentrations below the solubility limits. For each of the 
compounds, over 99.9% is destroyed in less than 30 seconds at 
temperatures above 600°C. The reactions produce primarily No, 
N20,COz, and some nitrate and nitrite ions. The distribution of re- 
action products depends on reactor pressure, temperature, and 
oxidizer concentration. Kinetics studies of the reactions of nitrate 
and nitrite ions with various reducing reagents in supercritical water 
show that they can be rapidly and completely destroyed at temper- 
atures above 525°C. The use of slurries and hydrolysis to 
introduce high concentrations of explosives into a supercritical wa- 
ter reactor is examined. For some compounds the rate of reaction 
depends on particle size. The hydrolysis of explosives at low tem- 
peratures (<100°C) and low pressures (<1 atm) under basic 
conditions produces water soluble, non-explosive products which 
are easily destroyed by supercritical water oxidation. Large pieces 
of explosives (13 cm diameter) have been successfully hydrolyzed. 
The rate, extent, and products of the hydrolysis depend on the 
type and concentration of base. Results from the base hydrolysis 
of triple base propellant M31A1E1 and the subsequent supercritical 
water oxidation of the hydrolysis products are presented. 


37053 


Minefield reconnaissance and detector system. But- 
ler, M.T.; Cave, S.P.; Creager, J.D.; Johnson, C.M.; Mathes, J.B.; 
Smith, K.J. To Dept. of Energy. 1991. USA patent application 7- 
746,535. 38p. Sponsored by USDOE, Washington, DC (United 


States). DOE Contract AC08-88NV10617. Order 
DE93019333. Source: OSTI; NTIS; INIS; GPO Dep. 

This invention is comprised of a multi-sensor system for detect- 
ing the presence of objects on the surface of the ground or buried 
just under the surface, such as anti-personnel or anti-tank mines or 
the like, is disclosed. A remote sensor platform has a plurality of 
metal detector sensors and a plurality of short pulse radar sensors. 
The remote sensor platform is remotely controlled from a process- 
ing and control unit and signals from the remote sensor platform 
are sent to the processing and control unit where they are individu- 
ally evaluated in separate data analysis subprocess steps to obtain 
a probability “score” for each of the pluralities of sensors. These 
probability scores are combined in a fusion subprocess step by 
comparing score sets to a probability table which is derived based 
upon the historical incidence of object present conditions given that 
score set. A decision making rule is applied to provide an output 
which is optionally provided to a marker subprocess for controlling 
a marker device to mark the location of found objects. 


Number 


37054 (SR/H-620) Savannah River Plant 200 Area, Bldg. 
221-F “A” line, crude oxide storage bin: Project 8980. Tinker, 
J.B. Du Pont de Nemours (E.I.) and Co., Wilmington, DE (United 
States). Explosives Dept. 20 Jun 1955. 1p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO9-76SR00001. 
Order Number DE94000603. Source: OSTI; NTIS (US Sales Only); 
GPO Dep. 

This report, dated June 20, 1955, describes project planning for 
the crude oxide storage bin at the Savannah River Plant Explo- 
sives Department. 


37055 (UCID—20622-92-2, pp. 19-20) Experimental and the- 
oretical studies of energy transfer dynamics in energetic 
materials. Ruggiero, A.J.; Fried, L.E. Lawrence Livermore National 
Lab., CA (United States). Mar 1993. In Chemistry and materials 
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science progress report: Second half, FY 1992. 71p. Order Num- 
ber DE93014364. Source: OSTI; NTIS. 

Intramolecular and intermolecular vibrational energy redistribution 
and relaxation in condensed phases occur on picosecond and sub- 
picosecond time scales. The material excitations relevant to the 
problem of shock sensitivity involve energies in the 10- to 400- 
cm~' (terahertz) range. For the first time, experimental information 
on the lifetimes of optically active phonons and vibrons in unreact- 
ing crystals of HMX and TATB will be obtained as a function of 
temperature and pressure by means of femtosecond time-resolved 
Raman spectroscopy. Pressure tuning will be achieved using dia- 
mond anvil technology. The experimental results will be interpreted 
in terms of both molecular-dynamics (MD) simulation and analytical 
partially analytic calculations. MD approaches are particularly use- 
ful for the types of large organic molecules that constitute the 
energetic materials of interest. Analysis of the appropriate correla- 
tion functions permits a direct comparison with experimental 
time-domain data. 


37056 (UCID—20622-92-2, pp. 21) High-pressure reaction 
chemistry. Foltz, M.F. Lawrence Livermore National Lab., CA 
(United States). Mar 1993. In Chemistry and materials science 
Progress report: Second half, FY 1992. 71ip. Order Number 
DE93014364. Source: OSTI; NTIS. 

Measurements of high-pressure-reaction rates in the diamond 
anvil cell (DAC) are continuing with a study of laser-ignited-burn 
rates in pentaerythritol tetranitrate (PETN). The dependence of 
PETN burn rate on pressure is different from those previously mea- 
sured for CH3NO2, TATB, FEFO, and the four polymorphs of CL-20. 
Questions are addressed as to a possible relationship between the 
change in physical phenomena governing 4- and 9.6-GPa shock 
initiation of large single crystals and changes in the static pressure 
laser-ignited burns of microscopic polycrystalline samples confined 
in a DAC. Mid-IR spectra of static high-pressure polycrystalline 
PETN samples will be used to investigate the correlation between 
pressure-induced structural and reaction-rate changes. Other DAC 
experiments started in the second half of FY1992 are described. 


37057 (UCRL-ID-111753) Closure plan for the High- 
Explosives Open Burn Treatment Facility at Lawrence 
Livermore National Laboratory, Experimental Test Site 300. 
Lamarre, A.L. (Lawrence Livermore National Lab., CA (United 
States)); Otsuki, H.K.; Epley, T.D.; Carpenter, D.W.; Fischer, K.G.; 
Mathews, S.; Miner, E.L.; Sixt, K.C. Lawrence Livermore National 
Lab., CA (United States). Jul 1993. 601p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93019548. Source: OSTI; NTIS; GPO Dep. 

Lawrence Livermore National Laboratory’s (LLNL) Experimental 
Test Site 300 is located about 15 miles east of Livermore, California 
and 65 miles southeast of San Francisco in the sparsely populated 
Altamont Hills of the Diablo Range. Site 300 is divided into several 
areas: a General Service Area (GSA), located in the southeast 
comer of the site adjacent to Corral Hollow Road, and pregram- 
matic operation areas distributed throughout the site. The GSA 
contains buildings that house administrative and support functions. 
Pregrammatic operation areas include the HE Process Area for 
high-explosives formulation, pressing, and machining; the Weapons 
Test Area; and high-explosives firing areas. The High-Explosives 
(HE) Open Bum Treatment Facility, Building 829 Complex, is lo- 
cated in the HE Process Area in the south-central portion of Site 
300. The HE Open Bum Treatment Facility consists of three unlined 
pits and an open air bum unit that are used to thermally treat high- 
explosives waste. The facility is operated as a thermal treatment 
unit under 40 CFR, Part 265, Subpart P; and 22 CCR, Division 4.5, 
Chapter 15, Article 16. This document addresses the interim status 
closure of the HE Open Bum Treatment Facility, as detailed by 
Tide 22, Division 4.5, Chapter 15, Article 7 of the California Code 
of Regulations (CCR) and by Title 40, Code of Federal Regulations 
(CFR) Part 265, Subpart G, “Closure and Post Closure.” 


37058 (UCRL-ID-114838) Dual-band, infrared buried mine 
detection using a statistical pattern recognition approach. 
Buhl, M.R.; Hernandez, J.E.; Clark, G.A.; Sengupta, S.K. Lawrence 
Livermore National Lab., CA (United States). Aug 1993. 39p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-7405-ENG-48. Order Number DE93041279. Source: 
OSTI; NTIS; GPO Dep. 

The main objective of this work was to detect surrogate land 
mines, which were buried in clay and sand, using dual-band, in- 
frared images. A statistical pattern recognition approach was used 
to achieve this objective. This approach is discussed and results of 
applying it to real images are given 


37059 (UCRL-JC—111524) Unlike-pair interactions at high 
pressure and high temperature. Ree, F.H.; van Thiel, M. 
Lawrence Livermore National Lab., CA (United States). Jul 1993. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930713-23: 10. detonation sym- 
posium, Boston, MA (United States), 12-16 Jul 1993). Order 
Number DE93019948. Source: OSTI; NTIS; GPO Dep. 

Although there are more unlike-pairs than like-pairs in detonation 
products, information on unlike-pair interactions is scarce at 
present. We describe how unlike pair-interactions involving dissoci- 
ation products of CO and CO2 can be derived by means of an 
accurate statistical mechanical theory of mixtures and recent shock 
wave data of CO and CO2. We then extend this complex study fur- 
ther by interpreting shock data of liquid NO and Nz + Oo mixture. It 
was done by constraining the resulting potentials to agree with all 
available Hugoniot data of chemical species occurring in detonation 
products in a self-consistent manner. 


37060 (UCRL-JC—112578) Liner collapse and early jet for- 
mation in a shaped charge. Baum, D.W.; Shaw, L.L.; Simonson, 
S.C.; Winer, K.A. Lawrence Livermore National Lab., CA (United 
States). 6 Aug 1993. 12p. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9309224-3: Bal- 
listics 93: 14. international symposium on ballistics, Quebec 
(Canada), 26-29 Sep 1993). Order Number DE93040842. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

A high-resolution, multi-frame, image-converter camera system 
has been used to photograph the details of Viper shaped-charge 
jet dynamics. The combination of a short 20-ns exposure time and 
monochromatic laser illumination provides clear, sharp images of 
liner and jet surfaces unobscured by luminous air shocks or motion 
blur. Together with complementary radiographic and timing data, 
these images provide a fairly complete basis for understanding 
important aspects of shaped-charge jet dynamics such as liner col- 
lapse and flow, evolution of the jet tip, jet breakup, and target 
interaction. The resulting radiographic and optical images of Viper 
shaped-charge jet development are compared with the results of 
detailed calculations using the 2-D Arbitrary-Lagrangian-Eulerian 
hydrocode CALE. The comparison serves both to validate the code 
capability and to elucidate aspects of early jet formation difficult to 
investigate by experimental means alone. 


37061 (UCRL-JC—113408) Size reduction of energetic ma- 
terials by fluid jet machining. Carlson, G.A. (Lawrence Livermore 
National Lab., CA (United States)); Austin, A.L.; Kang, Sang-Wook; 
Peterman, K.A.; Do, B. Lawrence Livermore National Lab., CA 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
930572-11: 12. annual international symposium on_ thermal 
treatment technologies - incineration conference, Knoxville, TN 
(United States), 3-7 May 1993). Order Number DE93018644. 
Source: OSTI; NTIS; GPO Dep. 

High velocity fluid jets (especially non-abrasive waterjets) may be 
ideally suited for the size reduction of excess high explosives that 
are to be recycled or destroyed. The fundamental interaction mech- 
anisms between a waterjet and its target are investigated for the 
purpose of assessing the safety of waterjet machining of expilo- 
sives. Experiments indicate that an effectively cutting waterjet has 
disintegrated into droplets before reaching its target; so impact 
shock pressures are evaluated and compared to the critical values 
required for detonation. For typical waterjet parameters, the achiev- 
able shock pressure is a factor of 100 below critical for PBX 9404; 
for the more sensitive PETN the safety factor is 20. 


37062 (UCRL-LR-114995) Blast-wave characteristics near 


Site 300. Kang, Sang-Wook; Kleiber, J.C. Jr. Lawrence Livermore 
National Lab., CA (United States). Aug 1993. 29p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93040656. Source: OSTI; NTIS; GPO 
Dep. 

The blast-wave overpressures propagating in the atmosphere 
near the Lawrence Livermore National Laboratory (LLNL) Site 300 
have been measured at selected locations to determine whether 
the Site 300 blast operations will be hindered by the proposed con- 
struction of a residential development adjacent to its border.We 
tested high-explosives (HE) weights ranging from 14 to 545 Ib un- 
der various weather conditions. Although more tests should be 
conducted before a definitive statement can be made on the blast 
propagation near Site 300, we offer the following preliminary inter- 
pretation of the results obtained to date. The readings at the 
closest locations show that the blast-wave overpressures exceed 
the 126-decibel (dB) level established by LLNL at about 250 Ib of 
HE detonation. The weather conditions do not materially affect the 
pressure levels at these locations. Insufficient test data exist along 
the Corral Hollow Road perimeter, making it difficult to reasonably 
predict HE blast effects along the southern border. Therefore, we 
recommend that additional measurements be made along this and 
other boundaries in future tests, to provide more comprehensive 
data to help determine the blast-wave propagation characteristics 
in the proposed development areas. Blast-wave focusing may oc- 
cur in the proposed residential development area under certain 
weather conditions. We recommend that this possibility should be 
addressed for its potentially adverse impact on the proposed resi- 
dential area. Because the testing ground controlled by Physics 
International, Inc. (Pl) is adjacent to Site 300, it is important to be 
aware of PI's detonation activities. Peak overpressure measure- 
ments near Pl’s Corral Hollow Road entrance reveal that P| shots 
over 25 Ib HE have exceeded 126 dB, the limit established by 
LLNL for safe operations. 
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Refer also to citation(s) 35358, 36300, 37061, 37075, 37403 


37063 (CONF-9309103—Absts.) Seventh symposium on 
containment of underground nuclear explosions: Abstracts. 
Lawrence Livermore National Lab., CA (United States). 1993. 43p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. From 7. symposium on containment of 
underground nuclear explosions; Kent, WA (United States); 13-17 
Sep 1993. Order Number DE93040489. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 

The publication consists of the Abstracts for the papers being 
presented on September 14-17, 1993, at the 7th Symposium on 
the Containment of Underground Nuclear Explosions. This sympo- 
sium is being held in the Auditorium of Building 18-237 at the 
Boeing Space Center East in Kent, Washington. The 7th Contain- 
ment Symposium is a forum for the presentation, exchange, and 
discussion of technical and administrative issues affecting the con- 
tainment of underground nuclear tests. 


37064 (DOE/NV-359) Completion Report, Operation JULIN: 
Part 1, Fiscal year 1992. USDOE Nevada Operations Office, Las 
Vegas, NV (United States). Jun 1993. 191p. Sponsored by US- 
DOE, Washington, DC (United States). Order Number 
DE93018382. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

The US Department of Energy, Nevada Operations Office (DOE/ 
NV), Completion Report provides a summary of activities associ- 
ated with Operation JULIN, a series of underground nuclear 
detonations conducted at the Nevada Test Site (NTS) between Oc- 
tober 1, 1991, and September 30, 1992, by DOE/NV. The report 
serves as a reference for those involved with the planning and ex- 
ecution of Operation JULIN and also serves as a planning guide 
for future operations. Information in the report covers the logistics 
and management of activities. Scientific data associated with deto- 
nation of devices during the test series appear in technical 
documents published by participating agencies. 


37065 (KCP-613-5214) Header design evaluation: Final re- 
port. Stubenhofer, R.L. Allied-Signal Aerospace Co., Kansas City, 
MO (United States). Kansas City Div. Aug 1993. 55p. Sponsored 
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by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00613. Order Number DE94000382. Source: OSTI; NTIS; 
GPO Dep. 

An evaluation was conducted of two new six-pin header designs. 
This evaluation consisted of designing, evaluating, procuring, and 
building contact module subassemblies with each of the two de- 
signs. The study was initiated as a result of the high scrap costs 
associated with the current product design. Two new designs were 
found to be feasible alternative to the current design. 


37066 (LA-UR-92-500) Modelling surface motion and spall 
at the Nevada Test Site: Los Alamos Source Region Project. 
App, F.N.; Brunish, W.M. Los Alamos National Lab., NM (United 
States). Jan 1992. 62p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040505. Source: OSTI; NTIS; GPO Dep. 

Spallation of the ground surface accompanies all underground 
nuclear explosions of significant yield. This report discusses com- 
puter modelling used to investigate the physical processes that 
govern spallation and the amplitude and wavelength of motion at 
the free surface under a variety of conditions. Four events are se- 
lected: MERLIN which was conducted in desert alluvium; HEARTS 
which was conducted in tuff beneath the water table in Yucca Flat; 
TOWANDA which was conducted beneath the water table on 
Pahute Mesa; and HOUSTON which was conducted above the wa- 
ter table in very dense rock and Pahute Mesa. These span the 
range of test environments for Los Alamos underground nuclear 
tests. 


37067 (LA-UR-92-518) Modelling and comparison of two 
tunnel events at the Nevada Test Site: Los Alamos Source Re- 
gion Project. Brunish, W.M.; App, F.N. Los Alamos National Lab., 
NM (United States). [1992]. 17p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93040504. Source: OSTI; NTIS; GPO Dep. 

For the MISTY ECHO and MINERAL QUARRY DNA tunnel 
events, extensive arrays of gauges were fielded by Sandia 
National Laboratory — Albuquerque (SNLA) and by Los Alamos Na- 
tional Laboratory (LANL). These include close-in tunnel level 
accelerometers and stress puges, fire-field tunnel level accelerom- 
eters and surface motion gauges. These two events were situated 
quite close to one another in similar stratigraphic settings, and uti- 
lized some of the same gauge locations and, in some cases, even 
the same gauge. The fire-field gauges, extending out to almost 900 
M, give us the opportunity to look at motion horizontally out from 
the WP in a single material, without the complication of passing 
through material interfaces. However, there is a marked azimuthal 
variation in the measured particle velocities. The beds here have 
significant dip and the layering is quite complicated, so the farther 
out stations may be significantly affected by layers other than the 
working point medium. About 50 m above the working point, there 
is a dramatic change in the sonic velocity coinciding with the tran- 
sition from vitric to zeolitic tuff, and there is a strong velocity 
gradient below the WP. The attenuation rate beyond the elastic ra- 
dius (at about 200 m), is influenced by this layering. In this paper, 
the effect of this and other factors, such as source geometry, ve- 
locity gradients, and level of zeolitization will be considered. 


37068 (LA-UR-93-3164) Seismic signals from asymmetric 
underground nuclear explosions. Davis, C.G. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 9p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-9309176-3: 2. international conference on computational 
physics, Beijing (China), 13-17 Sep 1993). Order Number 
DE93040155. Source: OSTI; NTIS; INIS; GPO Dep. 

The methods discussed to estimate the effect on the seismic sig- 
nals from asymmetric underground nuclear explosions, depends on 
the use of large-scale numerical codes and high-speed computers. 
The use of a two-dimensional (2D) radiation diffusion coupled 
Eulerian hydrodynamic code (SOIL) for the early time phenomenol- 
ogy is discussed. The results from this calculation are then coupled 
into a 2D Lagrangian code that treats the strength of the materials 
and the effects of fractures, ground reflections and spells. The final 
step in the simulation is the use of a seismic code (which uses the 
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representation theory) to develop the actual far field seismic sig- 
nals. These calculations were run on the CRAY YMP computers at 
the Los Alamos National Laboratory. 


37069 (SAND-93-0951) A primer on unique = signal 
stronglinks. Plummer, D.W.; Greenwood, W.H. Sandia National 
Labs., Albuquerque, NM (United States). Aug 1993. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93040208. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The unique signal stonglink plays an important role in modern 
nuclear detonation safety. The principal nuclear safety themes are 
described, and the function of the stronglink in each safety theme 
is presented. The stronglink is divided into four generic subsys- 
tems, and the function of each subsystem is described. A few 
high-level fundamentals of stronglink design are presented for the 
benefit of new stronglink designers. Finally, a glossary of terms 
used frequently in discussions of stronglinks is included. 


37070 (SAND-93-1431) The Mobile integrated C3 (com- 
mand, control, and communications) and Security System. 
Eras, A.; Brown, R.D. Sandia National Labs., Albuquerque, NM 
(United States). Aug 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC04-76DP00789. Order 
Number DE93040648. Source: OSTI; NTIS (US Sales Only); GPO 
Dep. 

The Mobile Integrated C3 (command, control, and communica- 
tions) and Security System (MICSS), together with associated 
personnel, could satisfy the C3 and security requirements of a de- 
ployed nuclear operation. this report presents a preliminary MICSS 
system design that is based on elements of the mobile command 
centers program and the US Air Force’s Tactical Automated Secu- 
rity Systems (TASS) program. A demonstration and evaluation 
system is also described, and issues that must be resolved before 
the fielding of a MICSS are identified. 


37071 (SAND—93-1612) Digital Wireless Control System. 
Smith, R. Sandia National Labs., Tonopah, NV (United States). 
Tonopah Test Range Site Management Dept. Aug 1993. 28p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Order Number DE93040211. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The Digital Wireless Control! System (DWCS) was designed to 
initiate high explosives safely while using a wireless remote control 
system. Numerous safety features have been designed into the fire 
control system to mitigate the hazards associated with remote initi- 
ation of high explosives. These safety features range from a 
telemetry (TM) fire control status system to mechanical timers and 
keyed power lockout switches. The environment, safety, and health 
(ES&H) Standard Operating Procedure (SOP) SP471970 is 
intended as a guide when working with the DWCS. This report de- 
scribes the Digital Wireless Control System and outline each 
component's theory of operation and its relationship to the system. 
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37072 (LA-UR-92-1158) Delineation of spall zone from pre/ 
post shot reflections studies: Preliminary results from 
BEXAR: Los Alamos Source Region Project. Taylor, S.R. (Los 
Alamos National Lab., NM (United States)); Cogbill, A.H.; Weaver, 
T.A.; Miller, R.; Steeples, D. Los Alamos National Lab., NM (United 
States). [1992]. 27p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040502. Source: OSTI; NTIS; GPO Dep. 

In order to delineate the lateral and depth extent of spall from a 
buried nuclear explosion, we have performed a high-resolution pre- 
and post-shot seismic reflection survey from BEXAR. Although the 
data quality were marginal due to poor wave propagation through 
the volcanic tuffs of Pahute Mesa, a number of interesting differ- 
ences are observed on the pre- and post-shot surveys. On the 
pre-shot survey, a reflector (reflector “ 1”) is observed at 250 rv 
(or about 150 m depth) using a stacking velocity of 1300 m/s. On 
the post-shot survey two reflectors are observed and a stacking 
velocity of 1150 m/s was used representing a 12% reduction in 
compressional velocity. With this stacking velocity, reflector “ 1 ” is 
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recorded at 290 ms (still at about 150 m depth) and a new reflector 
“2” is observed at 210 ms (or about 100 m depth). These stacking 
velocities correspond well with available uphole travel times col- 
lected in Ui9ba and nearby U19ax (BEXAR and KEARSARGE 
emplacement holes, respectively). The cause for the differences 
observed in the pre- and post-shot surveys may be due to one of 
two reasons. First, it is possible that the near-surface rocks were 
damaged as part of the spallation process (thus reducing the in 
situ velocities) and reflector “2” represents a spall detachment sur- 
face. However, analysis of acceleration data collected close to the 
reflection line suggests that the ground motions were probably 
inadequate to damage the tuffs. Also, no evidence of actual spalla- 
tion was actually observed. The second hypothesis is that the 
near-surface velocities of the tuffs were altered by the change in 
saturation state due to extensive rains occurring between the pre- 
and postshot surveys. Although the dependence of seismic velocity 
on saturation state is controlled by a number of complex factors, it 
cannot be ruled out. 


37073 (LA-UR-93-2150) Integrated verification experiment 
data collected as part of the Los Alamos National Laboratory’s 
Source Region program: Appendix F: Regional data from 
Lawrence Livermore National Laboratory and Sandia National 
Laboratory Seismic Networks. Taylor, S.R. Los Alamos National 
Lab., NM (United States). 11 Jun 1993. 32p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-36. Order Number DE93040510. Source: OSTI; NTIS; GPO 
Dep. 

A dataset of regional seismograms assembled for a series of In- 
tegrated Verification Experiments conducted by the Los Alamos 
National Laboratory Source Region program is described. The 
seismic data has been assembled from networks operated by 
Lawrence Livermore National Laboratory and Sandia National Lab- 
oratory. Examples of the data are shown and basic recording 
characteristics of the network are described. The seismograms are 
available on a data tape in SAC format upon request. 


37074 (PNL-SA-22847) Comments of statistical issue in 
numerical modeling for underground nuclear test monitoring. 
Nicholson, W.L.; Anderson, K.K. Pacific Northwest Lab., Richland, 
WA (United States). Mar 1993. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC06-76RL01830. 
(CONF-930397-8: Numerical modeling for underground nuclear 
test monitoring symposium, Durango, CO (United States), 23-25 
Mar 1993). Order Number DE93040327. Source: OSTI; NTIS; 
GPO Dep 

The Symposium concluded with prepared summaries by four ex- 
perts in the involved disciplines. These experts made no mention 
of statistics and/or the statistical content of issues. The first author 
contributed an extemporaneous statement at the Symposium be- 
cause there are important issues associated with conducting and 
evaluating numerical modeling that are familiar to statisticians and 
often treated successfully by them. This note expands upon these 
extemporaneous remarks. Statistical ideas may be helpful in re- 
solving some numerical modeling issues. Specifically, we comment 
first on the role of statistical design/analysis in the quantification 
process to answer the question “what do we know about the nu- 
merical modeling of underground nuclear tests?” and second on 
the peculiar nature of uncertainty analysis for situations involving 
numerical modeling. The simulations described in the workshop, 
though associated with topic areas, were basically sets of exam- 
ples. Each simulation was tuned towards agreeing with either 
empirical evidence or an expert's opinion of what empirical evi- 
dence would be. While the discussions were reasonable, whether 
the embellishments were correct or a forced fitting of reality is un- 
clear and illustrates that “simulation is easy.” We also suggest that 
these examples of simulation are typical and the questions con- 
cerning the legitimacy and the role of knowing the reality are fair, 
in general, with respect to simulation. The answers will help us un- 
derstand why “prediction is difficult.” 


37075 (UCRL-JC—113339) Modeling the explosion-source 
region: An overview. Glenn, L.A. Lawrence Livermore National 
Lab., CA (United States). 10 Mar 1993. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930397—7: Numerical modeling for underground 
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nuclear test monitoring symposium, Durango, CO (United States), 
23-25 Mar 1993). Order Number DE93019378. Source: OST]; 
NTIS (US Sales Only); GPO Dep. 

The explosion-source region is defined as the region surrounding 
an underground explosion that cannot be described by elastic or 
anelastic theory. This region extends typically to ranges up to 1 
km/(kt)'/? but for some purposes, such as yield estimation via hy- 
drodynamic means (CORRTEX and HYDRO PLUS), the maximum 
range of interest is less by an order of magnitude. For the simula- 
tion or analysis of seismic signals, however, what is required is the 
time resolved motion and stress state at the inelastic boundary. 
Without some knowledge of the initial energy density and the char- 
acteristics of the medium immediately surrounding the explosion, 
these simplified models are unable to distinguish chemical from nu- 
clear explosions, identify cavity decoupling, or account for such 
phenomena as anomalous dissipation via pore collapse. Our pur- 
pose here is to present an overview of the physics involved in 
simulating underground nuclear explosions. We describe the funda- 
mental equations involved, discuss solution methods, coordinate 
frames and dimensionality. Then we identify the factors that most 
influence the seismic response. Taking appropriate rock samples, 
measuring the rock properties, and developing realistic constitutive 
models are subjects important enough to warrant two other 
keynote presentations. We emphasize the coupling between the 
rock properties and the characteristics of the explosion cavity and 
exemplify this coupling by briefly reviewing the important subjects 
of cavity decoupling and nuclear/chemical source equivalence. We 
conclude with a brief discussion of the main problems in obtaining 
accurate prediction of source-region response, i.e., material inho- 
mogeneities and imprecise knowledge of material properties. 


37076 (UCRL-JC—113801) Modeling of tamped and decou- 
pled explosions in salt (Simulation is easy. Prediction is 
difficult!). Goldstein, P.; Glenn, L.A. Lawrence Livermore National 
Lab., CA (United States). May 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930397—-9: Numerical modeling for underground nuclear 
test monitoring symposium, Durango, CO (United States), 23-25 
Mar 1993). Order Number DE93040542. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We compare predictions of the strain hardening model of Glenn 
(1990), with and without damage, to free field and seismic obser- 
vations of SALMON, STERLING, and 64 kt (tamped) and 8 kt 
(decoupled) explosions in an Azgir salt dome in the former Soviet 
Union (FSU). We find good agreement between the model (without 
damage) and observations of both SALMON and STERLING. In 
contrast, the average spectral ratio of the tamped to decoupled Az- 
gir explosions is systematically smaller than predicted by the strain 
hardening model without damage. Much better agreement is ob- 


tained when damage is included in the model of the decoupled 
Azgir explosion. 


4504 Nuclear and Radiological Warfare 


37077 (DNA-TR-92-132) Economic, organizational, and in- 
stitutional impact of the survivability validation process. Brock, 
G. (Kaman Sciences Corp., Colorado Springs, CO (United States)). 
Defense Nuclear Agency, Alexandria, VA (United States); Kaman 
Sciences Corp., Colorado Springs, CO (United States). Aug 1993. 
37p. Sponsored by Department of Defense, Washington, DC 
(United States). Contract DNA 001-89-C-0080. Order Number 
DE93040224. Source: OSTI; NTIS. 

This paper addresses some of the key economic, organizational, 
and institutional issues associated with the development and use 
of survivability validation protocols. It discusses factors affecting 
protocols, considerations for protocol selection, test- bed/simulator/ 
analysis tool availability, organizational issues affecting protocol 
use, deviations precluding adherence to validated protocols, and 
protocol advantages. Knowledge of these factors will assist devel- 
opers of survivability validation protocols in designing more flexible 
protocols that can be tailored for differing circumstances without 


losing the fidelity or assurance that the protocol will produce the 
desired survivability level. 





37078 (DNA-TR-93-62) Survivability validation protocol is- 
sues for a system-of-systems. Brock, G. (Kaman Sciences 
Corp., Colorado Springs, CO (United States)); lanacone, K.J.; 
Stringer, T.A. Defense Nuclear Agency, Alexandria, VA (United 
States); Kaman Sciences Corp., Colorado Springs, CO (United 
States). Aug 1993. 24p. Sponsored by Department of Defense, 
Washington, DC (United States). DNA 001-89-C-0080. Order Num- 
ber DE93040013. Source: OSTI; NTIS. 

This paper illuminates the various issues confronting a protocol 
developer as he attempts to construct a system-of-systems (SOS) 
survivability validation protocol. These issues are considered in the 
context of a Battle Management Command, Control, and Commu- 
nications (BMC%) network in the form of a Hypothetical System 
Architecture consisting of air, sea, ground, and space platforms. 
The purpose of the protocol of concem is to validate the nuclear 
survivability of the BMC*® SOS. To achieve this validation, the com- 
bined susceptibilities of the SOS platforms and communications 
links must be considered. A basic SOS simulation concept is 
described, which assumes individual platform survivability. The nu- 
clear environments to be considered in the simulation are outlined 
with a discussion of the relationship to basic system susceptibility. 
Various validation concepts for the SOS protocol are summarized 
in relation to the life cycle phase during which they would be uti- 
lized. Computer simulation issues are discussed, including the 
environments to be modeled, validation of the codes, documenta- 
tion, and configuration control. Concluding remarks center on the 
most likely way of simulating nuclear effects and on treating simu- 
lation tools like mission critical items. 


4505 Strategic Defense Initiative 


37079 (CONF-930722-21) Evaluation of a scanning Hart- 
mann device for single point turning applications. Miller, A.C. 
Jr. (Oak Ridge National Lab., TN (United States)); Stuhlinger, T.W. 
Oak Ridge National Lab., TN (United States). [1993]. 11p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract AC05-840R21400. From Annual meeting of the So- 
ciety of Photo-Optical Instrumentation Engineers (SPIE); San 
Diego, CA (United States); 11-16 Jul 1993. Order Number 
DE93019204. Source: OSTI; NTIS; GPO Dep. 

This paper concerns a new, machine mounted aspheric metrol- 
ogy device designed to measure a broad range of figures without 
the use of auxiliary optics. A prototype device, based on the classi- 
cal Hartmann test, called a Hartmann Optical Surface Tester 
(HOST) was evaluated on a single point diamond turning ma- 
chines. Design, initial testing, and validation data from reference 
spheres, and two types of aspheres will be discussed. Results of a 
simulation model for estimating acceptable alignment errors for the 
HOST on the diamond turning machine will also be presented. 
Peak-to-valley measurement uncertainty on the test optics was 
found to be better than 0.08 um. 


4506 Chemical and Biological 


Refer also to citation(s) 36288, 36290, 37180 
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Refer also to citation(s) 34811, 35148, 35153, 35271, 35290, 
35291, 35292, 35293, 35334, 35357, 35424, 35475, 35920, 35921, 
35923, 36091, 36099, 36103, 36104, 36167, 36175, 36264, 36285, 
36530, 36990, 37140, 37172, 37173, 37174, 37177, 37183, 37184, 
37186, 37320, 37967, 37974 


37080 (ANL/ER/CP-78472) Tropospheric chemistry of natu- 
ral hydrocarbons, aldehydes, and peroxy radicals: Their 
connections to sulfuric acid production and climate effects. 
Gaffney, J.S.; Marley, N.A. Argonne National Lab., IL (United 
States). May 1993. 7p. Sponsored by USDOE, Washington, DC 
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(United States). DOE Contract W-31109-ENG-38. (CONF-930804— 
16: 28. intersociety energy conversion engineering conference, 
Atlanta, GA (United States), 8-13 Aug 1993). Order Number 
DE93019525. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent work has shown that natural hydrocarbon emissions can 
significantly affect the levels of urban and regional tropospheric 
ozone. We report on the reactivities of these biogenic trace gases, 
particularly isoprene, focusing on their importance in the production 
of aldehydes and peroxy radicals, leading to increased levels of 
hydrogen over regional forests. Hydrogen peroxide can lead to the 
wet oxidation of sulfur dioxide to acidic sulfate in aerosols, fogs, 
and clouds. In turn, acidic sulfate can act to as a light scattering 
aerosol and a source of cloud condensation nuclei (CCN), poten- 
tially leading to global cooling. Aerosol sulfate and other dissolved 
organic and inorganic compounds can also play important roles as 
a greenhouse species in the lower troposphere. 


37081 (ANL/ER/PP-—74801) Climate missing links: Aqueous 
greenhouse species in clouds, fogs and aerosols. Gaffney, 
J.S.; Marley, N.A.; Cunningham, M.M. Argonne National Lab., IL 
(United States). Nov 1991. 15p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93040894. Source: OSTI; NTIS; GPO Dep. 

Recently, there has been considerable interest regarding possi- 
ble greenhouse effects due to combustion and energy-related 
pollution. This concern has been due to the release and secondary 
production of greenhouse gases such as carbon dioxide, freons, 
methane, nitrous oxide, and ozone. These gases can absorb in- 
frared radiation as it comes back from the heated ground and 
therefore effectively trap the infrared radiation in the troposphere, 
leading to climatic change. Beyond these gases, clouds, aerosols, 
and fogs may also play important roles in affecting, the radiation 
balance by scattering incoming radiation. This work describes the 
measurement of water soluble infrared absorbers that are known to 
be derived from pollution. Polluted precipitation is likely to be an 
important contributor to radiation balance that is currently being ne- 
glected. Pollutants characterized include sulfate, nitrate, formate, 
acetate, oxalate, phenol, p-nitrophenol, ammonium, carbonate, bi- 
carbonate, formaldehyde (dihydroxy methane), methanol, and 
ethanol. Band positions and band strengths have been determined. 
These species show measurable infrared absorption bands in the 
atmospheric window regions (i.e., 900-1600 cm-'). These data 
are discussed with regard to the reported discrepancies in the 
radiatively important water infrared absorption region commonly re- 
ferred to as the “foreign broadened continuum.” 


37082 (BNL-70172) Travel to Norway to review progress of 
global emissions inventories of sulfur dioxide and nitrogen 
oxides: Foreign trip report, June 20—July 6, 1992. Benkovitz, 
C.M. Brookhaven National Lab., Upton, NY (United States). 21 Jul 
1992. 28p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. Order Number 
DE93014202. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

This trip was partially supported by a travel grant from the Inter- 
national Global Atmospheric Chemistry Programme (IGAC). The 
major goal of the Second Geia Workshop on Global Emission In- 
ventory was to review the progress of emissions inventories within 
the above mentioned subprojects and to discuss further work to 
improve emissions inventories within GEIA. Other topics of the 
workshop included review of the data management planning frame- 
work of GEIA, development of the GEIA Secretariat and 
development of a communication structure within GEIA. This partic- 
ipant is heading the project to compile a global inventory of 
anthropogenic emissions of SO2 and NO,, and was invited to 
present a report on the progress of her work. 


37083 (CEA-CONF-11513) The radon in environment: 
physical and sanitary aspects. A view of data in France. Robe, 
M.C.; Rannou, A.; Le Bronec, J.; Zettwoog, P.; Fourcade, N. CEA 
Centre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection de I’'Environnement et des Installations. 1991. 12p. (in 
French). (CONF-9105431-: Meeting on geology and health, 
Toulouse (France), 14-17 May 1991). Order Number DE94603058. 
Source: OSTI; NTIS (US Sales Only); INIS. 

There has been an increasing concern that exposure to radon 
contributes to a major part of the average annual doses received 
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by mankind. Measurements carried out in France in the last 
decade by the IPSN provide a data base to assess the variability 
of the exposure levels according to the location and the circum- 
stances. This paper reviews the results of radon measurements 
obtained in different environments in the soils, at the interface be- 
tween the soil and the atmosphere, in outdoor air, in underground 
atmosphere and in indoor air. From these data showing the speci- 
ficity of the different geological regions of France and the influence 
of meteorological factors, the radiological impact for the general 
public is discussed. 6 figs., 6 tabs. 


37084 (CEA-CONF-11517) Uptake of small particles by 
tree canopies. Belot, Y.; Camus, H.; Gauthier, D.; Caput, C. CEA 
Centre d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de 
Protection de l'Environnement et des Installations. 1992. 6p. 
(CONF-9205144—: Dynamic behavior of radionuclides in forests, 
Stockholm (Sweden), 18-22 May 1992). Order Number 
DE94603059. Source: OSTI; NTIS (US Sales Only); INIS. 

Most of the deposition data that are available to assess the radi- 
ological consequences of an accident have been acquired for 
low-growing vegetation and are inadapted to forest areas. Conse- 
quently, a programme was undertaken to study the deposition of 
particles on components of different trees and extrapolate the 
experimental data so obtained to large-scale canopies. The experi- 
ments were performed in a wind tunnel allowing canopy 
components to be exposed to a flow of suspended fluorescent par- 
ticles of reasonably uniform size. Emphasis was put on particles in 
the 0.3-1.2 um subrange, because most of the radioactive particles 
sampled at long distance from sources are comprised in this size 
interval. The uptake rates were determined for bare and leaf bear- 
ing twigs of several evergreen species (Picea abies, Pinus 


sylvestris and Quercus ilex), as a function of wind speed and parti- 
cle size. The deposition rates obtained for the tree components 
were then used as input to a model that describes the uptake of 
particles by a large-scale canopy under specified conditions of 
weather and canopy structure. The model accounts for the diffu- 
sion of particles between different strata of the canopy, as well as 


deposition of particles on the canopy components. It calculates the 
rates of particle deposition to the horizontal surface of the canopy, 
and the repartition of the deposited particles within the canopy. In- 
creases in wind speed cause increased deposition, but the effect is 
less important that it would have been for larger particles. The de- 
position is relatively insensitive to the size of particles within the 
subrange considered in this study. 13 refs., 2 figs., 1 tab. 


37085 (DOE/ER/61224-2) Scientific development of a mas- 
sively parallel ocean climate model: Progress report for 
1992-1993 and Continuing request for 1993-1994 to CHAMMP 
(Computer Hardware, Advanced Mathematics, and Model 
Physics). Semtner, A.J. Jr. (Naval Postgraduate School, Monterey, 
CA (United States)); Chervin, R.M. Naval Postgraduate School, 
Monterey, CA (United States); National Center for Atmospheric Re- 
search, Boulder, CO (United States). May 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AI05- 
91ER61224. Order Number DE93019446. Source: OSTI; NTIS; 
GPO Dep. 

During the second year of CHAMMP funding to the principal in- 
vestigators, progress has been made in the proposed areas of 
research, as follows: investigation of the physics of the thermoha- 
line circulation; examination of resolution effects on ocean general 


circulation; and development of a massively parallel ocean climate 
model. 


37086 (DOE/ER/6136S-2) Study of regional climate 
change: Technical progress report, September 1, 1992—June 
25, 1993. Wang, Wei-Chyung. State Univ. of New York, Albany, NY 
(United States). Atmospheric Sciences Research Center. 25 Jun 
1993. 4p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract FG02-92ER61369. Order Number DE93018926. 
Source: OSTI; NTIS; GPO Dep. 

The research project includes four tasks: GCM diagnosis, cli- 
mate data preparation, climate data analysis, and the relationship 
between large- and regional-scale climates to address the following 
two scientific issues: the need for quality-assured climate data to 
study long term regional climate changes and to validate model 
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simulated regional climate; and the need to understand the differ- 
ences among GCMs in the simulations of present climate and 
climate changes due to increasing CO2 and other trace gases. 
This document consists of four sections: the project statement of 
work, the project progress for the period September 1, 1992—June 
25, 1993, the plan for the remaining period, and the plan for the 
next project year. 


37087 (DOE/ER/61493—1) Modeling the response of 
ecosystems to CO, and climate change: Progress report, 
September 1, 1992—June 19, 1993. Reynolds, J.F.; Kemp, P.R.; 
Chen, J. Duke Univ., Durham, NC (United States). Dept. of Botany. 
19 Jun 1993. 39p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-92ER61493. Order Number 
DE94000748. Source: OSTI; NTIS; GPO Dep. 

In recognition of the role of plants in the bio-geosphere carbon 
cycle, the Department of Energy (OHER) initiated a research 
program: The Direct Effects of Increasing Carbon Dioxide on Vege- 
tation. This report describes the continuing research that we are 
conducting as part of this program. The ultimate goal of our 
research is to develop computer models capable of predicting re- 
sponses of plants and ecosystems to the direct and indirect effects 
of atmospheric levels of carbon dioxide that are approximately 
twice those of the preindustrial period. The understanding of 
ecosystem responses to elevated CO, necessarily depends on 
knowledge of responses of individual plants and their interactions 
with one another and their environment Our research approach in- 
corporates the study and modeling of response to COz at all levels 
of the plant-community-ecosystem hierarchy, in an effort to under- 
stand the linkages and translation of effects of CO. from one level 
to another. The research results reported here focus at several 
different levels of this hierarchy, and are highlights of accomplish- 
ments for the period September 1992 to June 1993. 


37088 (DOE/FTR-93014674) Travel to italy and Germany to 
attend meeting on sulfur metabolism and atmospheric chem- 
istry: Foreign trip report, April 5-28, 1992. Baldocchi, D.D. 
National Oceanic and Atmospheric Administration, Oak Ridge, TN 
(United States). Air Resources Lab. Atmospheric Turbulence and 
Diffusion Div. 30 Apr 1992. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). Order Number DE93014674. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The purpose of the travel was to present an invited paper at the 
Workshop on Sulfur Metabolism (on the deposition of sulfur com- 
pounds to vegetation), and to present seminars (on scaling mass 
and energy fluxes from leaves to canopies and on results from the 
ARM experiment), and to discuss scientific research with col- 
leagues at the Department of Forest Science and Environment 
(DISAFRI), Universita de Tuscia, Viterbo, Italia; Instituto di Analisi 
Ambientiale e Telerilevamento Applicati All’Agricoltura, Firenze, 
Italia; Fraunhofer-Iinstitut fuer Atmosphaerische Umweltforschung, 
Garmisch-Partenkirchen, Germany; Lehrstuhl fuer Bioklimatologie 
und Angewandte Meteorologic, Universitaet Muenchen, Muenchen, 
Germany. This following report describes the events and corre- 
spondence with other scientists during the foreign travel to Italy 
and Germany. 


37089 (DOE/FTR-93014808) Participation in a meeting on 
the state of development of climate change impacts modeling: 
Foreign trip report, March 8-13, 1992. Scott, M.J. Pacific North- 
west Lab., Richland, WA (United States). 6 Apr 1992. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO6-76RL01830. Order Number DE93014808. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The objective of the meeting was to review the state of the art in 
advanced climate impacts models and to determine whether suffi- 
cient expertise exists to justify further scientific workshops on these 
models, to be funded by NATO as part of their scientific workshop 
series. Advanced models were defined as models that were inte- 
grated, supported by high-quality data sets, and validated in an 
acceptable manner. The meeting was to discuss the use of these 
models to identify climate sensitivities, to identify technical 
problems with advanced climate impacts models, and to review al- 
though considerable advanced impact modeling work has been 
and is occurring in several countries, further workshops were 





premature. Accordingly, NATO was not asked to fund such a work- 
shop at this time. The meeting provided each of the participants 
with an overview of the advanced climate impact modeling occur- 
ring in the US, U.K., Belgium, Netherlands, France, Germany, 
Switzerland, Canada, and Norway. The participants also developed 
in a list of advanced modeling contacts to be contacted for future 
NATO workshops (to be held in 1993). 


37090 (DOE/OR/21389-40, pp. 2, Paper 12) Cesium-137 in 
woodash - results of nationwide survey. Farber, S.A. (Public 
Health Sciences, Pawtucket, RI (United States)). CONEG Policy 
Research Center, Inc., Washington, DC (United States). [1992]. 
(CONF-9210157-: 5. annual national biofuels conference, Newton, 
MA (United States), 19-20 Oct 1992). In Waste wood processing 
and combustion for energy. 326p. Order Number DE93016245. 
Source: OSTI; NTIS. 

Woodash samples from across the USA have been analyzed for 
Cesium 137 to monitor fallout from past nuclear weapons testing. 
This paper reports survey results. Cs-137 concentrations varied by 
a factor of about 200, with the data from 11 New England samples 
suggesting Cs 137 levels in New England trees are significantly 
higher than in other regions. 


37091 (DTH-LET-RE—93-5) An emission prognosis for Den- 
mark 1990-2010. Sorenson, S.C. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Energiteknik. Jun 1993. 81p. (in Dan- 
ish). Order Number DE94709594. Source: OST]; NTIS. 

The aim was to evaluate data on emission (nitrogen oxides, hy- 
drocarbons, particles and carbon monoxide) from the total Danish 
car traffic, the nature of this traffic and related data. Prognosis data 
results for emission and number of cars in Denmark from a com- 
puter programme designated BILEMIS are given in addition to an 
explanation of the calculation methods on which the programme is 
based. Information on input to the programme is also found, this 
includes data on humidity, average seasonal temperatures and 
vapour pressure. (AB) 


37092 (EGG—11265-1029) Liquefied Gaseous Fuels Spill 
Test Facility: Overview of STF capabilities. Gray, H.E. EG and 
G Energy Measurements, Inc., Las Vegas, NV (United States). 
[1993]. 7p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC07-761D01570. (CONF-930882-1: 2. 
Western conference on energy and the environment, Cheyenne, 
WY (United States), 2-6 Aug 1993). Order Number DE93019841. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Liquefied Gaseous Fuels Spill Test Facility (STF) con- 
structed at the Department of Energy’s Nevada Test Site is a basic 
research tool for studying the dynamics of accidental releases of 
various hazardous liquids. This Facility is designed to (1) dis- 
charge, at a controlled rate, a measured volume of hazardous test 
liquid on a prepared surface of a dry lake bed (Frenchman Lake); 
(2) monitor and record process operating data, close-in and down- 
wind meteorological data, and downwind gaseous concentration 
levels; and (3) provide a means to control and monitor these func- 
tions from a remote location. The STF will accommodate large and 
small-scale testing of hazardous test fluid release rates up to 
28,000 gallons per minute. Spill volumes up to 52,800 gallons are 
achievable. Generic categories of fluids that can be tested are 
cryogenics, isothermals, aerosol-forming materials, and chemically 
reactive. The phenomena that can be studied include source defi- 
nition, dispersion, and pool fire/vapor burning. Other capabilities 
available at the STF include large-scale wind tunnel testing, a 
small test cell for exposing personnel protective clothing, and an 
area for developing mitigation techniques. 


37093 (EML-555) The April 1992 and November 1992 
radon intercomparisons at EML. Fisenne, |.M.; George, A.C.; 
Perry, P.M.; Keller, H.W. Department of Energy, New York, NY 
(United States). Environmental Measurements Lab. Jul 1993. 22p. 
Sponsored by USDOE, Washington, DC (United States). Order 
Number DE93019731. Source: OSTI; NTIS; GPO Dep. 

The Environmental Measurements Laboratory hosted two inter- 
comparison exercises in Calendar Year 1992. Thirty-two groups, 
including US federal facilities, US Department of Energy’s Office of 
Health and Environmental Research contractors, national and state 
laboratories, and universities and foreign institutions, participated in 
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these exercises. The majority of the participants’ results were 


within +10% of the EML value at radon concentrations of 2075 
and 1650 Bq m-%. 


37094 (ETDE/JP-mf-94707420) 1992FY survey report on 
technology to prevent greenhouse effect gases.: Evaluation of 
the existing industrial technologies based on CO2 emmis- 
sions. Japan Machinery Federation, Tokyo (Japan). Mar 1993. 
193p. (In Japanese). Order Number DE94707420. Source: OSTI; 
NTIS; Available from The Japan Machinery Federation, 5-8, 
Shibakoen 3-chome, Minato-ku, Tokyo, Japan. 

A direction to an environmental harmony type industrial technol- 
ogy system is proposed by grasping the total CO2 emission by 
linking the interindustry relations analysis and CO2 emissions from 
each industrial sector. Scenarios are made for fields of electricity, 
iron/steel, transportation, and residentia/commercial use. In trans- 
portation and residentia/Vcommercial sectors where there is still 
room for energy conservation, energy conservation is set as a 
main theme of the scenario. In energy conversion, main themes of 
the scenario are energy conversion in demand fields which consid- 
ers electrification increasingly adopted in lifestyle and the 
corresponding increase in a percentage of the nuclear power 
generation in a total power generation amount. As for industrial lo- 
cation, a scenario is made with dispersed location in the iron/steel 
industry as a model. Concerning CO2 reduction effects, CO2 can 
be reduced 9.8% if all the power plants to be newly installed are 
made nuclear power plants, 7.9% if all the fossil fuels consumed in 
automobile transportation and residentia/commercial sectors are 
converted to electricity, 3.4% if energy conservation of 10% can be 
achieved in transportation and residential/commercial sectors, and 
11.2% if iron-making processes in the iron/steel industry are dis- 
persedly located. When CO2 emission in 2010 is maintained at the 
1990 level, the economic growth rate will be 1.6%. To attain an 
economic growth rate of 2.5%, it is necessary to carry out the 
above-mentioned drastic policies. 35 refs., 36 figs., 135 tabs. 


37095 (ETDE/JP-mf-94707421, pp. 3-22) General survey on 


techniques to store large quantity of CO2. Japan Machinery 
Federation, Tokyo (Japan). Mar 1993. (In Japanese). In 1992FY 
survey report on technology to prevent greenhouse effect gases.: 
Survey on researches related to separation and storage of huge 


amount of carbon dioxide evolved. 100p. Order Number 
DE94707421. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

This paper describes summary and the current situation in tech- 
niques for storing CO2 in deep seas and underground. Deep sea 
storage utilizes mainly the feature that the specific gravity of lique- 
fied CO2 becomes larger than that of sea water in a depth greater 
than 3000 m. However, considerations on marine living organisms 
are critical in this respect. A method to make CO2 react with water 
at temperatures from 0°C to 10°C at pressures higher than 40 at- 
mosphere and store the product in the form of clathrate can use 
shallower depth because of density relationship. With a dry ice 
charging method, CO2 is dissolved and consumed little by little 
while getting vaporized during free drop and turned to liquid CO2 
as it reaches an ocean bottom. In underground storage, CO2 is 
charged in the forms of gas and liquid. The underground storage 
may be utilized for depleted oil and gas fields, underground water 
beds, and geothermal power generation. For utilization in EOR, 
CO2 is injected into oil fields having the productivity decreased to 
raise the yield. However, since oil fields in Japan has too little ca- 
pacity to apply this process, the object of this process application 
would be overseas oil producing countries. Although the process 
has a latent capability of raising the yield by 60 billion tons, the 
problem is its cost competitiveness. The paper also discusses en- 
gineerings for pipe transportation of liquid CO2 into deep seas, and 
marine vessel transportation of liquid and solid CO2. 14 refs., 18 
figs., 1 tab. 


37096 (ETDE/JP-mf-94707421, pp. 49-72) Survey on mod- 
els that can predict diffusion of CO2 in deep seas. Japan 
Machinery Federation, Tokyo (Japan). Mar 1993. (In Japanese). In 
1992FY survey report on technology to prevent greenhouse effect 
gases.: Survey on researches related to separation and storage of 
huge amount of carbon dioxide evolved. 100p. Order Number 
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DE94707421. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

This paper introduces a material migration theory to form the 
base of structuring models that can predict diffusion behavior of 
CO2 in deep seas. Basic equations were introduced using a con- 
tinuous equation, a Navier-Stokes equation and a diffusion 
equation as retention equations respectively on summary mass, 
amount of motion, and noticed components. Next, with regard to 
CO2 diffusion in laminar flow fields in deep seas, a boundary layer 
theory was applied assuming that areas very close to an object are 
affected by viscosity, and other areas by non-viscous fluids. An 
equation was introduced for composite diffusion accompanying 
chemical reactions with CO2 existing as solid hydrates in deep 
seas. There is in a deep sea a density forming flow in which fluid 
density distributes perpendicularly and fluids flow horizontally, and 
the relationship between this flow and CO2 diffusion behavior was 
sought. To identify the entire deep sea flow field macroscopically, it 
is necessary to handle the field as a turbulent flow. A CO2 diffu- 
sion equation was derived for that case, and its numerical analysis 
method is described. To structure a prediction model, reliable data 
for transportation and equilibrium properties in deep seas are indis- 
pensable. 59 refs., 7 figs. 


37097 (ETDE/JP-mf-94707421, pp. 73-96) Survey on effect 
of CO2 on biological activities in deep ocean bottoms. Japan 
Machinery Federation, Tokyo (Japan). Mar 1993. (In Japanese). In 
1992FY survey report on technology to prevent greenhouse effect 
gases.: Survey on researches related to separation and storage of 
huge amount of carbon dioxide evolved. 100p. Order Number 


DE94707421. Source: OSTI; NTIS; Available from The Japan Ma- 
chinery Federation, 5-8, Shibakoen 3-chome, Minato-ku, Tokyo, 
Japan. 

In order to consider effect of CO2 deep sea storage on biological 
environments, discussions were given on effects of high-pressure 
CO2 and CO2 on living organisms. Since the environment in deep 


seas is SO severe as its water pressures are from 380 to 1150 atm 
and temperatures from -1.0°C to 3.5°C, the number of microorgan- 
isms living in this environment is believed to be few. While CO2 
takes a form of liquid in deep sea bottom, liquid CO2 and ultra crit- 
ical CO2 have a capability of extracting fat-soluble substances. 
Sterilizing effect of high-pressure CO2 varies greatly depending on 
bacteria species and the status CO2 is in, but CO2 itself does not 
change substances constituting living organisms. Dissolved oxygen 
would neither give any adverse effect if it is 7 mg/I or less. While 
living organisms have a mechanism to maintain pH in cells con- 
stant, if pH reaches about three as a result of dissolution of CO2, 
only acidophilic microorganisms can survive. Living organisms 
within liquid CO2 phase would have no chance of survival on the 
whole. The problem is the sea waters around the stored CO2 
which may affect the ecological systems if its pH changes. How- 
ever, its effect on the ecological system as a whole would be small 
since the number of living organisms living in deep seas is few. 26 
refs., 12 figs., 11 tabs. 


37098 (l1EE-SR-242, pp. 61-77) Analysis of current situa- 
tion and damages of acid rains in China. Institute of Energy 
Economics, Tokyo (Japan). 15 May 1993. (In Japanese). In Energy 
situation and environmental problems in China.: Final report on 
China-Japan joint study on energy and environment. 145p. Order 
Number DE94707429. Source: OSTI; NTIS; Available from The In- 
stitute of Energy Economics, Dai 10 Mori Biru, 18-1, Toranomon 
1-chome, Minato-ku, Tokyo, Japan. 

This paper describes problems of acid rains in China. Pollution is 
spreading mainly in industrial cities, while acidity in precipitation is 
low in the suburbs. Precipitation frequency is low in summer and 
high in winter. Northern areas suffer seriously from chemical mate- 
rial pollution caused by precipitation, but less seriously from acid 
rains as a result of neutralizing and buffering actions of soils and 
TSP. Conversely, southern areas are affected severely by acid 
rains. SO2 pollution in China is serious in winter, particularly in 
cities in northern areas. NOx emission is increasing rapidly in 
Kuangchou, a large city in the south. Air pollution is observed 
mainly in urban and industrial areas. Precipitation in China contains 
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much sulfate composed mainly of SO2 discharged from coal burn- 
ing, being the largest factor of acidification. Polluting substances 
remain hard to diffuse under a climatic condition with stabilized at- 
mosphere. Therefore, acid rains can occur more frequently in the 
Szechwan province, a basin area, and the southern areas where 
stationary fronts are formed in spring. Acid rain pollution is said to 
damage farms for more than two billion yuan annually. Areas with 
severe acid rains are also emerging. Prevention of acid rains is a 
basic national policy. 13 refs., 8 figs., 5 tabs. 


37099 (INIS-mf—-13604, pp. 1-9) PIXE analysis: an option 
for the study of atmospheric pollutants. Aidape, U.F. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)). 
Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico); Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico). 1989. 95p. (In Spanish). (CONF- 
8905411—-: 1. national meeting on accelerators., Salazar (Mexico), 
25-26 May 1989). In Proceedings of the 1. national meeting on ac- 
celerators. Order Number DE94602067. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Several techniques have been utilized in studying atmospheric 
contamination samples. However, each lack some characteristics 
required for these studies. Spectroscopy of X-rays particularly 
where excitation models are produced using charged particles 
(Particle Induced X-ray Emission, PIXE), for its high sensitivity, is 
the one that best fitting itself to the scheme of analysis required. In 
this paper we report some qualitative results of the atmospheric 
aerosol samples collected in Mexico City. (Author). 


37100 (INIS-mf-13620, pp. No pagination) Technical and 
economic evaluation of the utilization of stack gases treatment 
with electrons in Mexico. Pina Villalpando, G. (Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico)). Instituto de 
Investigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 133p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP_ on technological specialties. Topic 6: environmental 
contamination. Order Number DE94601976. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this work is presented the results of a technical and economi- 
cal feasibility study on the use of stack gases with electrons, in the 
Tula thermoelectric Central of Federal Commission of Electricity 
whose consume is combustoleum. It was elaborated the prelimi- 
nary design of the process, with two alternatives. The first was a 
demonstration plant, with a capacity of 20,000 m? N/h. The second 
was a plant for to process the total flow of stack gases which were 
produced by a plant of 300 M We. In both alternatives the installa- 
tion costs have been estimated using equipment features and data 
costs which were extrapolated to the possible develops that the 
makers announced. Finally is presented an evaluation on quantities 
of sub products obtained for the second case. (Author). 


37101 (INIS-mf-13629, pp. No pagination) Environmental 
radon: solid earth-atmosphere transference. Segovia, N. (insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City (Mexico)). 
Instituto de Investigaciones Electricas, Cuernavaca (Mexico); Insti- 
tuto Nacional de Investigaciones Nucleares, Mexico City (Mexico); 
Instituto Mexicano de Petroleo, Mexico City (Mexico). 1992. 190p. 
(In Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on 
technological specialities, Salazar (Mexico), 15 Jul 1992). In 6. 
Seminar of the IIE-ININ-IMP on technological specialties. Topic 13: 
earth sciences. Order Number DE94601977. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The radon anomalies ant its descendants related with geophys- 
ical events are studied generally for to understand the involved 
mechanisms in the underground geochemistry. These anomalies 
were observed as a radioactivity level argumentation in the sys- 
tems studied provoking a radioactivity transference from land 
toward human environment. In this work is presented an analysis 
of the contribution at local radioactivity level due to volcanic erup- 
tions that they provoke a transference appreciable but intermittent 
and located of Radon to atmosphere and of that one due to soil- 
atmosphere transference that it occurs in continuous way in 





continent that it varies as function of meteorologic and geologic 
conditions. (Author). 


37102 (INIS-mf—-13674) GERMON. Global Environmental 
Radiation Monitoring Network: Report of the scientific advi- 
sory committe meeting, Montgomery, Alabama, USA, 27-30 
April 1992. GEMS report series. United Nations Disaster Relief 
Co-ordinator (UNDRO), Geneva (Switzerland); World Health Orga- 
nization, Geneva (Switzerland). Jun 1992. 31p. (CONF-9204262-: 
Scientific advisory committee meeting of Global Environmental Ra- 
diation Monitoring Network, Montgomery, AL (United States), 27-30 
Apr 1992). Order Number DE94600856. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Between 15-18 December 1987, a meeting of experts of WHO/ 
UNEP met at Le Vesinet, France, to develop the basic principles of 
a global environmental radiation monitoring network (GERMON) 
which would have the function of reporting on a regular basis envi- 
ronmental radiation levels, and be positioned to provide rapid and 
reliable radiation measurements in the event of a major radiation 
release. To date, some 58 countries have indicated their willing- 
ness to become part of GERMON. About 40 of these have 
technical staff and equipment to meet the minimum requirements 
for joining the network, and about 30 have designated appropriate 
organizations within their country to serve as national Liaison Insti- 
tutions for GERMON. Sixteen countries are now providing data on 
a regular basis to the CCC at SCPRI in Le Vesinet, France. Thirty- 
two countries responded to the request of WHO for readiness to 
take part in a IAEA radiation emergency exercise. The present 
meeting has been held in Montgomery, Alabama, USA at the Na- 
tional Air and Radiation Environmental Laboratory between 27 April 
1992 and 30 April 1992, with the purpose of reviewing GERMON. 
One important topic considered was the implementation of GER- 
MON in the Americas. Particular attention was given to the need 
for better coordination with IAEA in responding to the Convention 
on Early Notification, to the role of the CCC, to forms of data trans- 
mission, etc. 


37103 (INIS-mf—-13675) User requirements for the Harmo- 
nization of Environmental Measurement Information System 
HEMIS. Crain, |.K. (Orbis Inst., Ottawa, ON (Canada)). United Na- 
tions Disaster Relief Co-ordinator (UNDRO), Geneva (Switzerland). 
Mar 1992. 50p. Order Number DE94600857. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The purpose of this study was to define as much as possible, 
the functional requirements of the potential main users of the Har- 
monization of Environmental Measurement Information System, 
HEMIS. The resulting report is to be used as a basis for a rapid 
decision on technical approaches to system development, planning 
of schedule and costs, and to guide the system development and 
implementation process. 


37104 
tation measurements in Sweden. Loevblad, G. Swedish 
Environmental Research Inst., Goeteborg (Sweden). Jan 1993. 33p. 
(In Swedish). Order Number DE94702191. Source: OSTI; NTIS. 

The report comprises a compilation of measurements now made 
in Sweden to follow up the concentrations of sulfur- and nitrogen 
compounds, and ozone, in air and precipitations. The compilation 
will serve as background material in connection with a review of 
the national PMK-program. (8 refs., 16 figs., 2 tabs.) 


37105 (IVL-B—1103) Emission measurements from a urea- 
based SCR/oxi catalytic NO,/HC exhaust gas treatment system 
on board a diesel powered passenger ferry. Cooper, D. (ABB 
Flaekt Marine AB, Askim (Sweden)); Peterson, Kjell. Swedish Envi- 
ronmental Research Inst., Goeteborg (Sweden). May 1993. 36p. 
Order Number DE94702192. Source: OSTI; NTIS. 

A comprehensive series of emission measurements were per- 
formed by IVL, the Swedish Environmental Research Institute, to 
verify the performance of a diesel exhaust control system (NIX- 
HAUST) on board the 1250 passenger ferry M/S Aurora of 
Helsingborg. The NIXHAUST system, primarily designed to reduce 
NO, and hydrocarbons, is supplied by ABB Flaekt Marine AB and 
is based on both reduction and oxidation catalyst units in conjunc- 
tion with urea injections into the exhaust gas. The NIXHAUST 
system is installed after one of four 2.5 MW Waertsilae 6R32E 


(IVL-B-1099) Monitoring network for air and precip/- 
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medium speed diesel engines fuelled with low sulphur (<0.1%) 
marine diesel. Three measurement campaigns, each covering 1-3 
days operation, were carried out after ca 800, 1200 and 6000 
hours operating time of the NIXHAUST system. The results ob- 
tained and the subsequent data analysis show very high and 
consistent reductions of NO, and hydrocarbons (HC), without ex- 
cessive or no increases of secondary pollutants such as HCN, 
HCNO, NH3 and N2O, even during rapid transient load changes. 
This performance was maintained even after approx. 6000 hours of 
operating service. (13 refs., 5 figs., 17 tabs.) 


37106 (IVL-B—-1108) Air pollution in southern Sweden - De- 
position and effects 1992. Hallgren Larsson, E.; Westling, O. 
Swedish Environmental Research Inst., Lammbhult (Sweden). IVL- 
Aneboda. Jun 1993. 61p. (in Swedish). Order Number 
DE94702193. Source: OSTI; NTIS. 

Results from regional monitoring data on deposition of mainly 
acidifying compounds, sulphur and nitrogen, from 1992 have been 
evaluated by IVL. Data from more than 70 locations, spread 
throughout nine counties in southern Sweden are included. The in- 
vestigations have been initiated by various air quality protection 
associations, regional forest- and environmental authorities. They 
include a base programme with wet deposition on open fields and 
deposition in forest stands (throughfall) which consists of both wet 
and dry deposition. The effects of deposition are described by the 
chemistry of soil water which has passed the vegetative zone of 
the soils. The purpose of this monitoring programme is to describe 
status, regional variations and long-term effects of acid deposition. 
Results can be used as foundation of environmental policy, such 
as critical loads, and planning of regional abatement. (3 refs., 36 
figs., 3 tabs.) 


37107 (IVL-B—1109) Estimation of the accumulated acid de- 
position from the atmosphere to the ecosystems in Swedish: 
Emissions of sulfur, nitrogen and alkaline dusts in Sweden 
1900-1990. Kindbom, K.; Sjoeberg, K.; Loevblad, G. Swedish Envi- 
ronmental Research Inst., Goeteborg (Sweden). Aug 1993. 36p. (in 
Swedish). Order Number DE94702194. Source: OSTI; NTIS. 

The emissions of acid (sulphur dioxide and nitrogen oxides) and 
alkaline (ammonia and alkaline particle) emissions in Sweden dur- 
ing 1900-1990 are invented as a first part of the project 'Estimation 
of the accumulated acid deposition from the atmosphere to the 
ecosystems in Sweden’. Emissions from energy production, traffic, 
industrial processes and husbandry are estimated. The results 
show the considerable increase in emissions of sulphur and nitro- 
gen oxides since the middle of the century. (37 refs., 24 figs., 4 
tabs.) 


37108 (IVL-B—1110) Mercury in the atmosphere: Emis- 
sions, transformations, deposition and effects. Munthe, J. 
Swedish Environmental Research Inst., Goeteborg (Sweden). 
1993. 28p. Order Number DE94702195. Source: OSTI; NTIS. 

Mercury is involved in a whole chain of environmental transfor- 
mations where the physical and chemical properties of mercury is 
changed, which makes it exceedingly difficult to follow the path- 
ways of mercury from emission source to ultimate sinks. 
Knowledge about the atmospheric turnover of mercury is important 
for the assessment of various atmospheric mercury deposition sce- 
narios and the subsequent environmental impact of the mercury 
load on terrestrial and aquatic ecosystems. The development of 
tools for sampling and analysis of atmospheric mercury has led to 
a great increase in the knowledge of the occurrence of mercury in 
air and precipitation. Considerable progress has also been made 
for understanding the dynamics of mercury as an atmospheric pol- 
lutant, i.e. the relationship between emissions and deposition. This 
report was prepared as a background document for the first Work- 
shop on Emission and Modelling of Persistent Organic Pollutants 
and Heavy Metals - held in Durham, NC, USA, May 6-7, 1993. The 
intention was to summarize the current knowledge of mercury in 
the environment with emphasis on atmospheric chemistry, model- 
ling and deposition of mercury. (112 refs., 9 tabs.) 


37109 (IVL-B-1111) A method for assessing the expected 


climatic effects from emission scenarios using the quantity ra- 
diative forcing. Zetterberg, L. Swedish Environmental Research 
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Inst., Stockholm (Sweden). Aug 1993. 
DE94702196. Source: OSTI; NTIS. 

This report presents a concept for assessing the expected cli- 
matic effect from emissions of greenhouse gases. The concept is 
to be considered as a further development of 'Global Warming Po- 
tentials’ in the direction towards applications for assessing different 
energy strategies and decisions. The concept calculates the radia- 
tive forcing from an emission scenario in two steps. Firstly, the 
atmospheric concentrations are calculated from a given emission 
scenario and secondly, the radiative forcing is calculated 
from these concentrations. The relationships emissions-to- 
concentrations are expressed by simple exponential functions. The 
relationships concentrations- to-radiative forcing are expressed as 
parameterizations of model results. These parameterizations ex- 
press the global average radiative forcing at the tropopause level. 
The concept described in this report offers some new possibilities 
compared to using Global Warming Potentials (GWP). While GWP 
indices give a time integrated value from a pulse emission, radia- 
tive forcing, as described in this report, allows for evaluating 
continuous as well as pulse emissions and shows how an emission 
scenario will alter the radiative forcing of the atmosphere over time. 
In the report five examples show how the concept can be used in 
practice. (10 refs., 5 figs., 4 tabs.) 


19p. Order Number 


37110 (LA-12612-MS) Singie-point representative sampling 
with shrouded probes. McFarland, A.R. (Texas A and M Univ., 
College Station, TX (United States). Aerosol Technology Lab.); 
Rodgers, J.C. Los Alamos National Lab., NM (United States). 
Aug 1993. 26p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040695. Source: OSTI; NTIS; GPO Dep. 

The Environmental Protection Agency (EPA) prescribed method- 
ologies for sampling radionuclides in air effluents from stacks and 
ducts at US Department of Energy (DOE) facilities. Requirements 
include use of EPA Method 1 for the location of sampling sites and 
use of American National Standards Institute (ANSI) N13.1 for 


guidance in design of sampling probes and the number of probes 
at a given site. Application of ANSI N13.1 results in sampling being 
performed with multiprobe rakes that have as many as 20 probes. 
There can be substantial losses of aerosol particles in such sam- 
pling that will degrade the quality of emission estimates from a 
nuclear facility. Three alternate methods, technically justified herein, 
are proposed for effluent sampling. First, a shrouded aerosol sam- 


pling probe should replace the sharp-edged elbowed-nozzle 
recommended by ANSI. This would reduce the losses of aerosol 
particles in probes and result in the acquisition of more representa- 
tive aerosol samples. Second, the rakes of multiple probes that are 
intended to acquire representative samples through spatial cover- 
age should be replaced by a single probe located where 
contaminant mass and fluid momentum are both well mixed. A rep- 
resentative sample can be obtained from a well-mixed flow. Some 
effluent flows will need to be engineered to achieve acceptable 
mixing. Third, sample extraction should be performed at a constant 
flow rate through a suitable designed shrouded probe rather than 
at a variable flow rate through isokinetic probes. A shrouded probe 
is shown to have constant sampling characteristics over a broad 
range of stack velocities when operated at a fixed flow rate. 


37111 (LA-SUB—93-221) Development of computer graph- 
ics. Nuttall, H.E. (Univ. of New Mexico, Albuquerque, NM (US). 
Dept. of Chemical and Nuclear Engineering). Los Alamos National 
Lab., NM (United States); New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Chemical and Nuclear Engineering. 
Jul 1989. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040569. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project was to screen and evaluate three 
graphics packages as to their suitability for displaying concentration 
contour graphs. The information to be displayed is from computer 
code simulations describing air-born contaminant transport. The 
three evaluation programs were MONGO (John Tonry, MIT, Cam- 
bridge, MA, 02139), Mathematica (Wolfram Research Inc.), and 
NCSA Image (National Center for Supercomputing Applications at 
the University of Illinois at Urbana-Champaign). After a preliminary 
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investigation of each package, NCSA Image appeared to be signifi- 
cantly superior for generating the desired concentration contour 
graphs. Hence subsequent work and this report describes the im- 
plementation and testing of NCSA Image on both an Apple Macll 
and Sun 4 computers. NCSA Image includes several utilities (Lay- 
out, DataScope, HDF, and PalEdit) which were used in this study 
and installed on Dr. Ted Yamada’s Mac || computer. Dr. Yamada 
provided two sets of air pollution plume data which were displayed 
using NCSA Image. Both sets were animated into a sequential ex- 
panding plume series. 


37112 (LA-UR-89-3738) in-place testing summary - 1988. 
Ortiz, J.P.; Garcia, E.D. Los Alamos National Lab., NM (United 
States). Oct 1989. 20p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040387. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is another in a series about an on-going in-place test- 
ing program of high efficiency filtration and chemical adsorber 
systems at the Los Alamos National Laboratory. This testing is in 
support of the Laboratory’s airborne waste management programs. 
Periodic in-place testing, along with Health Physics air sampling 
will determine whether the air cleaning systems are maintaining 
acceptable air-cleaning levels. These periodic evaluations help en- 
sure that the plant and surrounding environment are free of any 
significant radioactive particulates, based on current EPA environ- 
mental levels and chemical airborne hazards from processing 
effluents. The purpose of this report is to provide an overview of 
system performance and the testing methods and procedures. 


37113 (LBL-34459) Role of surface characteristics in ur- 
ban meteorology and air quality. Sailor, D.J. Lawrence Berkeley 
Lab., CA (United States). Aug 1993. 174p. Sponsored by California 
Inst. for Energy Efficiency, Berkeley, CA (United States). DOE 
Contract AC03-76SF00098. Order Number DE93040929. Source: 
OSTI; NTIS; GPO Dep. 

Urbanization results in a landscape with significantly modified 
surface characteristics. The lower values of reflectivity to solar radi- 
ation, surface moisture availability, and vegetative cover, along 
with the higher values of anthropogenic heat release and surface 
roughness combine to result higher air temperatures in urban ar- 
eas relative to their rural counterparts. Through their role in the 
surface energy balance and surface exchange processes, these 
surface characteristics are capable of modifying the local meteorol- 
ogy. The impacts on wind speeds, air temperatures, and mixing 
heights are of particular importance, as they have significant impli- 
cations in terms of urban energy use and air quality. This research 
presents several major improvements to the meteorological model- 
ing methodology for highly heterogeneous terrain. A land-use 
data-base is implemented to provide accurate specification of sur- 
face characteristic variability in simulations of the Los Angeles 
Basin. Several vegetation parameterizations are developed and im- 
plemented, and a method for including anthropogenic heat release 
into the model physics is presented. These modeling advance- 
ments are then used in a series of three-dimensional simulations 
which were developed to investigate the potential meteorological 
impact of several mitigation strategies. Results indicate that appli- 
cation of moderate tree-planting and urban-lightening programs in 
Los Angeles may produce summertime air temperature reductions 
on the order of 4°C with a concomitant reduction in air pollution. 
The analysis also reveals several mechanisms whereby the appli- 
cation of these mitigation strategies may potentially increase 
pollutant concentrations. The pollution and energy use conse- 
quences are discussed in detail. 


37114 (NEI-DK-1252) Refrigeration systems - CFC refriger- 
ants: Report 1. Regeneration of CFC (R12) and reuse of 
regenerated CFC for refrigerating purposes. Arbejdsrapport fra 
Miljoestyrelsen, 39. Aagaard, H.C. (Dansk Teknologisk Institut. En- 
ergiteknologi (Denmark)). Miljoestyrelsen, Copenhagen (Denmark). 
1990. 58p. (in Danish). Order Number DE93516654. Source: 
OSTI; NTIS. 

The report describes the method of procedure for collection and 
regeneration of chlorofluorocarbon (CFC) 12 refrigerants, as well as 
discusses the results of chemical analyses of both polluted and re- 
generated CFC samples. The samples were collected in new, clean 





refrigerant cylinders from an industrial plant, a commercial and do- 
mestic plant, a domestic plant, a new CFC 12 and a commercial 
plant. The results show that four of the samples contained "other 
refrigerants” than R 12, and that these were not removed during 
regeneration. The mix (content of other refrigerants) was varying - 
from quite small quantities, 10-100 ppm to just under 4 vol. %. This 
mix was transferred directly. Calculations of the "decoction latitude” 
were carried out. It is suggested that requirements for the "mix” 
content must be relaxed, for example corresponding to a "decoction 
latitude” of 1 K. Clear and uniform analysis methods must be set 
up. Action should be taken to draw up a standard designed for re- 
generated/purified refrigerants, possibly for limited usage. It is also 
recommended that requirements should be made regarding the pu- 
rity of the recycled cylinder system, and that information should be 
available on the contents of the refrigerant gathered. Special atten- 
tion must be paid to conditions such as the content of: water, oil, 
atmospheric air, large amounts of solid particles (sedimentation, 
etc.), damage from short circuiting, including acid formation, copper 
and iron oxides and possible presence of other types of refriger- 
ants. A gas chromatographic test will be necessary. (AB) 


37115 (NEI-DK-1279) Air pollution in Danish cities: A 
model for measurement and control. Publiclations from Institute 
of Economics, Occasional Papers, 2/1992. Kristensen, G. (Univer- 
sity of Odense. Dept. of Economics, Odense (Denmark)); 
Palmgren Jensen, F. Odense Univ. (Denmark). Oct 1992. 22p. 
(CONF-9109506—1: The European environment conference, Not- 
tingham (United Kingdom), 23-24 Sep 1991). Order Number 
DE94702010. Source: OSTI; NTIS. 

In order to control air quality, monitoring has been carried out in 
Danish cities since 1967. The purpose of this paper is to discuss 
the air pollution abatement legislation and, on the basis of air qual- 
ity data from eight Danish cities, to model the development in 
1982-1990 of air pollution from manufacturing and the house heat- 
ing especially by suspended particulates, sulphur and sulphur 
dioxide. The model describes air pollution as a function of city size, 
weather and various abatement initiatives to improve the air qual- 
ity. The basic approach used in the model building procedure is 
the expansion method. (au) (28 refs.) 


37116 (NEI-DK-1292) Reduction of NO, emission from 
natural-gas fired industrial boilers. Wit, J. de (Dansk Gasteknisk 
Center a/s, Hoersholm (Denmark)); Madsen, O.H.; Pedersen, P. 
Nordisk Gasteknisk Center, Hoersholm (Denmark). Jul 1993. 93p. 
(In Danish). Order Number DE94702027. Source: OSTI; NTIS. 

The analysis and market surveys presented in this report have 
shown that significant reductions of the NO, emission from tradi- 
tional gas-fired industrial boilers can be obtained. A number of 
different NO, reduction methods has been developed during the 
last decade and some of these are now commercially available. In 
most cases the boiler-owner does not benefit from installing Low- 
NO, burners when compared to the traditional types. In Sweden a 
NO, taxation was introduced in 1992. Emission can be determined 
from on-line measurements or based on the official (high) emission 
factors. A number of NO, reducing technologies for medium sized 
industrial boilers are presented including water injection, low 
pressure steam injection, improved operation control, flue gas recir- 
culation and low-NO, burner technology. None of the methods 
described is superior to the others in all situations. The choice 
must be taken depending on the actual technical, financial and op- 
erational circumstances. A number of methods presented have a 
full load NO, emission in the range of 20-30 mg/MJ. This is ap- 
proximately half the emission from the better part of traditional 
industrial gas burners. These low emissions are superior compared 
to the NO, emission from most other fossil fuels. A study at a 25 
MW Swedish steam boiler plant is presented. Equipment offered by 
various burner suppliers showed competent to decrease the NO, 
emissions from the plant up to approx. 60% with simple payback 
time from 1-3 years, due to the reduced NO, charge. (AB) (31 
refs.) 


37117 (NEI-NO-366) Deposition of long-range transported 
atmospheric pollutants in southern Norway and elucidation of 
a method for predicting their potential effect on soil acidifica- 
tion and regional element mobility in forest soils. Amundsen, 
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C.E. Trondheim Univ. (Norway). Apr 1993. 182p. Order Number 
DE94702149. Source: OSTI; NTIS. 

Deposition of long range transported atmospheric air pollutants 
includes among other components trace elements and acidifying 
sulfur compounds. This thesis deals with deposition of these pollu- 
tants in southern Norway and how the acidity of the precipiation 
influences element mobility in soils. A laboratory method for investi- 
gating acid induced mobility of different elements in soils is 
elucidated. The usefulness of this method for predicting soil sensi- 
tivity to acidification is investigated. Deposition of long range 
atmospheric transported heavy metals and sulfur compounds has 
declined in the period from 1978-89 to 1985-86. Air trajectory data 
and sector analysis indicate that the emissions have been reduced 
less in eastern parts of Europe than in western parts. During 
episodes greatly elevated concentrations of pollutants are ob- 
served. A few such episodes may contribute substantially to the 
total deposition of trace elements and oxidized sulfur compounds. 
The potential mobility of trace elements in soils is investigated by a 
batch extraction procedure involving suspending soil samples in 
H2O and sulfuric acid at pH 4 and 3. The ability of H*+ to mobilize 
elements in different soil horizones, the H* retention, and the dilu- 
tion effects resulting from the applied extraction procedure are 
discussed. The batch extraction procedure offers considerable ad- 
vantages compared to other methods used to predict sensitivity to 
soil acidification: Firstly, it allows a direct measure of soil response 
to an acidic input. Secondly, due to its rapid performance and low 
cost, it permits analysis of a large number of samples, thereby pro- 
viding high geographic resolution. 172 refs., 31 figs., 23 tabs. 


37118 (NEI-SE-121) National greenhouse gas accounts: 
Current anthropogenic sources and sinks. Subak, S. (Stock- 
holm Environment Inst., Boston (United States)); Raskin, P.; 
Hippel, David von. Stockholm Environment Inst. (Sweden). 1992. 
37p. Order Number DE94702166. Source: OSTI; NTIS; INIS. 

This study provides spatially disaggregated estimates of green- 
house gas emissions from the major anthropogenic sources for 
145 countries. The data compilation is comprehensive in approach, 
including emissions from CO, CH4, N2O and ten halocarbons, in 
addition to CO,. The sources include emissions from fossil fuel 
production and use, cement production, halocarbons, landfills, land 
use changes, biomass burning, rice and livestock production and 
fertilizer consumption. The approach used to derive these esti- 
mates corresponds closely with the simple methodologies 
proposed by the Greenhouse Gas Emissions Task Force of the In- 
tergovernmental Panel on Climate Change. The inventory includes 
a new estimate of greenhouse gas emissions from fossil fuel com- 
bustion based principally on data from the International Energy 
Agency. The research methodologies for estimating emissions from 
all sources is briefly described and compared with other recent 
studies in the literature. (112 refs.) 


37119 (NEI-SE-123) Accountability for climate change. 
Subak, S. (Stockholm Environment Inst., Boston (United States)). 
Stockholm Environment Inst. (Sweden). Apr 1990. 37p. Order 
Number DE94702168. Source: OSTI; NTIS. 

Accounts of national pollutant emissions have been used in de- 
veloping international agreements for the control of acid rain, 
CFCs, and other chemicals. This paper presents the first data 
collection of carbon release from land clearing and fossil fuel con- 
sumption between 1860 and 1986 for 132 countries. The countries 
were ranked according to national CO2 release per nation, per 
capita, and per land area. Each ranking was performed for both 
current (mean 1980-1986) and cumulative (1860-1986) releases. 
Countries’ rank order changed markedly depending on which ac- 
counting system is considered. Some developing countries score 
relatively high ranks for all current accounts. The standard that 
held the industrialized countries most accountable was a per capita 
criteria based on cumulative CO2 release. A number of developing 
countries in the tropics have among the highest levels of CO2 pro- 
duction on a per capita basis. Since high ranking countries cut 
across traditional political lines of North, South, East and West on 
this question, coalitions could depart from the pattern of traditional 
voting blocs. (28 refs.) 


37120 (NEI-SE-125) Climate of the Earth - natural varia- 
tions and man’s influence. Karlen, W. (Stockholm Univ. 
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(Sweden). Dept. of Physical Geography); Friis-Christensen, E.; 
Dahistroem, B. Elforsk AB, Stockholm (Sweden). 1993. 49p. (In 
Swedish). Order Number DE94702215. Source: OSTI; NTIS. 

Summary of the report on p. 1-8. 

The authors argue that it is too early to draw definite conclusions 
about climate effects from greenhouse gas emissions. The ob- 
served temperature increase during this century are lower than that 
obtained in mode calculations, and natural variations of the climate 
may be of the same order of magnitude. Existing climate models 
need several improvements, and vigorous efforts to limit gas emis- 
sion should wait until a better knowledge base is created. Three 
articles treats, Climate variations, Influence of solar activity on cli- 
mate, and Climate models, respectively. Separate abstracts were 
prepared for these three articles. 


37121 (NILU-OR-28/92) Air pollution and short-term health 
effects in an industrialized area in Norway. Estimating individ- 
ual air pollution exposure. Clench-Aas, J.; Harstad, A.; Aarnes, 
M.J.; Bartonova, A.; Braathen, O.A.; Groenskei, K.E.; Hagen, L.O. 
Norsk Inst. for Luftforskning, Lillestroem (Norway). Dec 1992. 228p. 
Order Number DE94709755. Source: OST; NTIS. 

This report describes the elements that entered into a model to 
estimate individual exposure to O2, NOz, Oz, particles, sulfates, ni- 
trates and chiorine for 400 individuals on an hourly basis, for 
around 120 days. It also describes trends in time-budget of groups 
of individuals and trends in exposure to the compounds. 33 refs., 
21 figs., 52 tabs. 


37122 (NILU-OR-46/92) The Baltic Sea environmental pro- 
gram. The topical area study for atmospheric deposition of 
pollutants: Final technical report. Pacyna, J.M. Norsk Inst. for 
Luftforskning, Lillestroem (Norway). Jul 1992. 142p. Order Number 
DE94702156. Source: OSTI; NTIS. 

The report provides information on emission and deposition 
fluxes of pollutants in the Baltic Sea area and their future trends as 
well as on assessment of environmental requirements. A list of 
priorities is presented with respect to emission and deposition re- 
ductions and their strategies. A review of solutions to meet these 
reductions is included with technical, economic, financial and insti- 
tutional issues. Environmental benefits are also presented. 44 refs., 
23 figs., 27 tabs. 


37123 (NILU-OR-47/92) The Baltic Sea environmental pro- 
gram. The topical area study for atmospheric deposition of 
pollutants: Final synthesis report. Pacyna, J.M. Norsk Inst. for 
Luftforskning, Lillestroem (Norway). Jul 1992. 42p. Order Number 
DE94709729. Source: OSTI; NTIS. 

A consise review of current knowledge of emission and deposi- 
tion fluxes of pollutants in the Baltic Sea region is presented 
together with future trends. Information on environmental legislation 
concerning emissions is enclosed as well as emission impact anal- 
yses. A review on national measures to reduce emissions is 
presented together with policy, legislation and regulating actions, 
and enforcement instruments. A list of priority actions is proposed. 
18 refs., 1 fig., 13 tabs. 


37124 (NILU-OR-52/92) Monitoring of the ozone layer: An- 
nual report 1991. Dahiback, A.; Braathen, G.O.; Kaastad, B.A.; 
Stordal, F. Norsk Inst. for Luftforskning, Lillestroem (Norway). Jun 
1992. 37p. (In Norwegian). Order Number DE94709731. Source: 
OSTI; NTIS 

Data for 1991 from the Norwegian Ozone Monitoring Program 
are presented. Total ozone data obtained with the Dobson instru- 
ment in Oslo for the period 1979 to 1991 have been reanalyzed. 5 
refs., 28 figs., 2 tabs. 


37125 (NILU-OR-53/92) Monitoring of the ozone layer: A 
Norwegian and global perspective. Stordal, F.; Braathen, G.O.; 
Dahlback, A. Norsk Inst. for Luftforskning, Lillestroem (Norway). Jul 
1992. 18p. (In Norwegian). Order Number DE94709732. Source: 
OSTI; NTIS. 

The observed reduction of stratospheric ozone is described. The 
focus is on global changes and changes over Europe and Norway. 
The development of the atmospheric contents of chlorine and 
bromine compounds, which deplete the ozone layer, is discussed. 
8 refs., 2 figs., 2 tabs. 
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37126 (NILU-OR-82/92) Air quality monitoring in the bor- 
der areas of Norway and Russia: Progress report October 
1991 - March 1992. Hagen, L.O.; Sivertsen, B. Norsk Inst. for Luft- 
forskning, Lillestroem (Norway). Dec 1992. 93p. (In Norwegian). 
Order Number DE94709730. Source: OSTI; NTIS. 

A comprehensive study of occurrence and extent of air pollution 
along the Russian border in Soer-Varanger started in 1988. From 
April 1991 the measurement program includes air quality, meteoro- 
logical conditions and precipitation chemistry. The highest 
SOz-concentrations in Norway are measured in this area. The 
nickel works in Nikel and Zapoljarnij are the principal sources of 
SOx in the area. 30 refs., 33 figs., 21 tabs. 


37127 (NILU-OR-85/92) The Helwan environmental study. 
Meteorology and air quality. Sivertsen, B. Norsk Inst. for Luft- 
forskning, Lillestroem (Norway). Dec 1992. 131p. Order Number 
DE94709726. Source: OSTI; NTIS. 

An environmental impact study performed by Norwegian Institute 
for Air Research (NILU) for Norconsult International a.s, shows that 
dust fall and suspended dust are by far the largest environmental 
problem in the highly industrialized area of Helwan, south of Cairo 
in Egypt. Dust fall values more than ten times European standards, 
and total suspended dust of eight times the World Health Organi- 
zation (WHO) air quality guideline values, were frequently found. 7 
refs., 33 figs., 29 tabs. 


37128 (NILU-OR-93/92) Model calculations of long term 
average concentrations of SO2, NO, and suspended particu- 
late matters (SPM) in Delhi. Boehler, T. (Norwegian Inst. for Air 
Research, Lillestroem (Norway)); Gram, F.; Prakash, C. Norsk Inst. 
for Luftforskning, Lillestroem (Norway). Dec 1992. 72p. Order Num- 
ber DE94709727. Source: OSTI; NTIS. 

Norwegian Institute for Air Research (NILU) has in collaboration 
with the Central Pollution Control Board (CPCB) in Delhi carried 
out the first estimates of long-term averaged ground level concen- 
trations of SO2, NOx, and suspended particulate matters (SPM) in 
Delhi, India. Based on limited information of emissions, these esti- 
mates agreed well with observations for SO2. The winter averaged 
concentrations of NO, were above the measured NO>p- 
concentrations, which indicates that ozone is the limiting factor 
regarding the formation of NO>. The estimated SPM-concentrations 
were too low compared to measurements in Delhi. More detailed 
information of emissions and consumption of fossil fuels and im- 
proved emissions factors for traffic and coal consumption might 
improve the modeling results. 


37129 (NILU-OR-96/92) International cooperative program 
on effects on materials, including historic and cultural monu- 
ments: Environmental data report September 1990 to August 
1991. Henriksen, J.F.; Bartonova, A.; Arnesen, K.; Rode, A. Norsk 
Inst. for Luftforskning, Lillestroem (Norway). Dec 1992. 64p. Order 
Number DE94709751. Source: OSTI; NTIS. 

The International cooperative Program on Effects on Materials, 
including Historic and Cultural Monuments has an extensive pro- 
gram on material exposure in well defined environments. This 
report includes the environmental data from the fourth exposure 
year of temperature, relative humidity, time of wetness, sunshine 
hours, concentrations of SOz, NOz, O3 and precipitation amount 
and quality. The yearly results from the previous years are also re- 
ported and the quality of data has been evaluated. 3 refs., 4 figs., 
1 tab. 


37130 (PNL-SA-22659) Valuation of temporary and future 
greenhouse gas reductions. Richards, K.R. Pacific Northwest 
Lab., Richland, WA (United States). Jun 1993. 45p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. (CONF-9306214—2: Carbon sinks workshop for the 
interagency national action plan development process, Washington, 
DC (United States), 10-11 Jun 1993). Order Number DE93018876. 
Source: OSTI; NTIS; GPO Dep. 

The potential of augmented carbon sinks to decrease atmo- 
spheric levels of carbon dioxide has proved attractive to many 
government policy markers, politicians and industry representa- 
tives. Consequently, several proposals for new laws, both domestic 
and international, have recognized the CO, emitters who are en- 
couraged or required to reduce levels of emissions should also be 





allowed to offset their emissions by sequestering carbon in forest 
stands. This idea is described. 


37131 (PNL-SA-22711) Health effects of global warming: 
Problems in assessment. Longstreth, J. Pacific Northwest Lab.., 
Richland, WA (United States). Jun 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC06- 
76RL01830. (CONF-930656—1: International conference on 
comparative risks analysis of air pollution issues and priority set- 
ting, Denver, CO (United States), 6-11 Jun 1993). Order Number 
DE93040323. Source: OSTI; NTIS; INIS; GPO Dep. 

Global warming is likely to result in a variety of environmental 
effects ranging from impacts on species diversity, changes in popu- 
lation size in flora and fauna, increases in sea level and possible 
impacts on the primary productivity of the sea. Potential impacts on 
human health and welfare have included possible increases in heat 
related mortality, changes in the distribution of disease vectors, 
and possible impacts on respiratory diseases including hayfever 
and asthma. Most of the focus thus far is on effects which are di- 
rectly related to increases in temperature, e.g., heat stress or 
perhaps one step removed, e.g., changes in vector distribution. 
Some of the more severe impacts are likely to be much less direct, 
€.g., increases in migration due to agricultural failure following pro- 
longed droughts. This paper discusses two possible approaches to 
the study of these less-direct impacts of global warming and 
presents information from on-going research using each of these 
approaches. 


37132 (SNV-4144) Greenhouse gas emissions from 
livestock. Murphy, M. (Swedish Univ of Agriculture, Uppsala (Swe- 
den)). Swedish Environmental Protection Agency, Solna (Sweden). 
1992. 35p. (In Swedish). Order Number DE94702214. Source: 
OSTI; NTIS. 

Basic facts to SNV-4120. 

The total methane emission from ruminants in Sweden 1992 is 
estimated to 156 ktons, to which should be added 5 ktons from 
manures. For year 2000, the emission is estimated to be 140 
ktons, due to a reduction of the number of milk cows and wild 
ruminants, and to higher efficiency of the cattle. . is possible to re- 
duce these emission further by 8-10 per cent, by changing the 
composition of the animal population. Changes of the feed will only 
give marginal reductions. A change to more extensive livestock 
farming will lead to higher methane emissions. The relation be- 
tween methane production and food production must be observed. 
While milk cows are responsible for half the emissions, they are at 
the same time the most effective, expressed in weight unit food/ 
unit methane. Estimates of methane emission are also given for 
wild ruminants like deer, moose and reindeer. (17 refs., 14 tabs.) 


37133 (SVF—465) Installations of instruments for continu- 
ous measurements of NOx, SO. and CO. Blidholm, O. (AaF 
Energikonsult, Stockholm (Sweden)); Hagstroem, U.; Hjalmarsson, 
A.K. Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden). 
Apr 1993. 110p. (In Swedish). Order Number DE94702199. 
Source: OSTI; NTIS. 

The main purpose of this study is to give an overview of where 
instruments of different types are installed and to gain experiences 
from their operation. Information has been collected from 318 in- 
struments installed on 206 boilers. The boilers in the study are 
mostly those covered by the fee on NO, emissions, industrial boil- 
ers as well as boilers producing district heating and utility boilers. 
Approximately 80-90% of these boilers are covered in the report. 
(41 figs., 7 tabs.) Figs. and tabs. with english text 


37134 (SVF466) NO, reduction of gases from gas tur- 
bines and diesel engines by combination with a boiler for 
solid fuel. Nordin, A.; Eriksson, Lars. Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Apr 1993. 41p. (In Swedish). Or- 
der Number DE94702200. Source: OSTI; NTIS. 

By combining gas turbines or diesel engines with grate or flu- 
idized bed boilers the nitrogen oxides from the engines may be 
reduced significantly. The conclusion of this report is that emis- 
sions of 100-200 mg NO2/MJ or even lower would be possible to 
reach with this kind of combined heat and power production. Fu- 
ture optimization studies in full scale are recommended. (32 refs., 
15 figs., 4 tabs.) Figs. and tabs. with english text 
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37135 (SVF-467) Comparative emission-monitoring with 
DOAS-technique and conventional measuring methods. Mel- 
Iqvist, J. (Swedish Environmental Research Institute, Gothenburg 
(Sweden)); Axelsson, H.; Johansson, A.; Harnevie, H. Stiftelsen 
foer Vaermeteknisk Forskning, Stockholm (Sweden). Apr 1993. 45p. 
(in Swedish). Order Number DE94702201. Source: OSTI; NTIS. 

Three measurement campaigns have been carried out where the 
DOAS technique (Differential Optical Absorption Spectroscopy) 
was used for in-situ measurements of flue gases from power 
plants. The objective of the investigation was to study the influence 
of temperature and non-linear effects on measurements performed 
on flue gases from full scale combustion units. An additional aim of 
the present project was to describe and assess the different possi- 
bilities for introducing a compensation algorithm for the studied 
effects. Correct and accurate DOAS measurements require knowl- 
edge and compensation for temperature dependency and the linear 
region for the particular gases to be measured. After compensation 
for these effects, a good correlation for both NO and SO2 mea- 
surements was achieved in this investigation between the DOAS 
and the conventional measurement system. (6 refs., 18 figs.) 
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Refer also to citation(s) 34974, 35131, 35136, 35139, 35159, 
35162, 35167, 35187, 35195, 35204, 35205, 35206, 35219, 35255, 
35258, 35265, 35290, 35291, 35292, 35293, 35308, 35309, 35310, 
35311, 35312, 35313, 35314, 35315, 35316, 35317, 35318, 35319, 
35320, 35321, 35323, 35324, 35326, 35327, 35328, 35329, 35331, 
35334, 35345, 35346, 35347, 35349, 35350, 35353, 35355, 35356, 
35484, 35487, 35490, 35491, 35492, 35493, 35494, 35495, 35496, 
35497, 35498, 35899, 35921, 35922, 35923, 36034, 36039, 36127, 
36495, 37037, 37087, 37098, 37102, 37103, 37117, 37130, 37204, 
37318, 37347, 37964, 37975, 38027 


37136 (AEA-D and R-0032) Solubility limiting solid phases 
of uranium: Final report 1 April 1989 - 31 March 1990. Buchan, 
A.B.; Ewart, F.T.; Hobley, J.; Ormerod, G.J.; Smith-Briggs, J.L.; 
Thomason, H.P. AEA Decommissioning and Radwaste, Winfrith 
(United Kingdom). 1991. 33p. (AERE-R-13782;DOE-RW-90.071.). 
Order Number DE94602045. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In order to predict the release of uranium from a LLW/ILW repos- 
itory it is necessary to know (inter alia) the solubility of uranium in 
the near-field. The solubility of uranium is controlled by the solid 
phases of uranium which are present in the near-field. In this study 
we have determined the solubility of uranium with respect to crys- 
talline uranium oxide phases and with respect to amorphous 
uranium solid phases generated by oversaturation of cement equi- 
libriated water with tetravalent and hexavalent uranium. The 
characterisation of the amorphous uranium solid phases was 
attempted using LIPAS, Raman spectroscopy and EXAFS tech- 
niques. (Author). 


37137 (ANL/EAIS/CP-79677) Risk assessment based on 
current release standards for radioactive surface contamina- 
tion. Chen, S.Y. Argonne National Lab., IL (United States). Sep 
1993. 10p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-31109-ENG-38. Order Number 
DE94001435. Source: OSTI; NTIS; INIS; GPO Dep. 

Standards for uncontrolled releases of radioactive surface con- 
tamination have been in existence in the United States for about 
two decades. Such standards have been issued by various agen- 
cies, including the US Department of Energy. This paper reviews 
the technical basis of published standards, identifies areas in need 
of revision, provides risk interpretations based on current technical 
knowledge and the regulatory environment, and offers suggestions 
for improvements. 


37138 (ANL/EAIS/RP-75539) Derivation of beryllium guide- 
lines for use in establishing cleanup levels at the Peek Street 
and Sacandaga sites, New York. Hartmann, H.M.; Avci, H.l.; 
Ditmars, J.D. Argonne National Lab., IL (United States). Environ- 
mental Assessment and Information Sciences Div. Feb 1992. 17p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
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Contract W-31109-ENG-38. Order Number DE93019560. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Guideline levels are derived for beryllium in soil and on indoor 
surfaces at the Peek Street and Sacandaga sites in the state of 
New York. On the basis of highly conservative assumptions, the soil 
beryllium concentration that corresponds to a 10-* carcinogenic 
risk level is estimated to be 13 mg/kg at both sites. Calculations in- 
dicate that the proposed US Department of Energy guideline of 2 
ug/ft® for beryllium in dust on indoor surfaces would be sufficiently 
protective of human health. For occupational protection of workers 
during cleanup operations, Office of Safety and Health Administra- 
tion standards for beryllium are referenced and restated. 


37139 (ANL/ES/CP—80516) Remediation of heavy-metal- 
contaminated soil using chelant extraction: Feasibility studies. 
Peters, R.W.; Miller, G.; Taylor, J.D.; Schneider, J.F.; Zellmer, S.; 
Edgar, D.E.; Johnson, D.O. Argonne National Lab., IL (United 
States). [1993]. 46p. Sponsored by Department of Defense, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9305184—2: 48. annual industrial waste conference, West 
Lafayette, IN (United States), 10-12 May 1993). Order Number 
DE93019534. Source: OSTI; NTIS; GPO Dep. 

Results are presented of a laboratory investigation conducted to 
determine the efficacy of using chelating agents to extract heavy 
metals (Pb, Cd, Cr, Ba, Cu, and Zn) from soil, the primary focus 
being on the extraction of lead from the soil. Results from the 
batch-shaker studies and emphasizes the columnar extraction 
studies are described. The chelating agents studied included ethyl- 
enediaminetetraacetic acid (EDTA) and citric acid, in addition to 
water. Concentrations of the chelants ranged from 0.01 to 0.05 M; 
the suspension pH was varied between 3 and 8. Results showed 
that the removal of lead using citric acid and water was somewhat 
pH-dependent. For the batch-shaker studies, the results indicated 
that EDTA was more effective at removing Cd, Cu, Pb, and Zn 
than was citric acid (both present at 0.01 M). EDTA and citric acid 
were equally effective in mobilizing Cr and Ba from the soil. Heavy 
metals removal was slightly more effective in the more acidic re- 
gion (pH < 5). 


37140 (CEA-CONF—11508) Synthesis of the models used 
in France for the evaluation of the consequences of accident. 
Crabol, B. CEA Centre d’Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de l'Environnement et des Installa- 
tions. 1992. 8p. (CONF-920950—: Seminar on impact of nuclear 
installations on the environment, Fribourg (Switzerland), 15-18 Sep 
1992). Order Number DE94603227. Source: OSTI; NTIS (US 
Sales Only); INIS 

In order to evaluate the consequences of an atmospheric re- 
lease in case of an accident on a nuclear installation, different 
predictive models have been developed by the organizations 
involved in the management of the crisis. These models are of dif- 
ferent numerical complexity: precalculated graphs, gaussian puff 
models or 3D models. The harmonization of these models, the def- 
inition of their use, notably in the first phases of the accident 
(predictive and real-time phases) have been discussed in a 
working group including representants of the utility, the safety au- 
thorities and the Meteorological Office. The reflexions of the group, 
the models already operational, those still under discussion and 
their use in the different technical crisis centers are presented. 


37141 


(CEA-CONF—-11515) Hydrogeology and migration in 
the remote field. Blanc, P.L. (CEA Centre d'Etudes de Fontenay- 
aux-Roses, 92 (France). Inst. de Protection et de Surete 
Nucleaire); Escalier des Orres, P.; Gurban, |.; Ledoux, E.; Raim- 


bault, L. CEA Centre d'Etudes de Fontenay-aux-Roses, 92 
(France). Inst. de Protection et de Surete Nucleaire. 1991. 17p. (In 
French). (CONF-9111329—: SFEN meeting on Oklo phenomenon, 
Paris (France), 28 Nov 1991). Order Number DE94603017. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper gives the main data on Oklo - Okelobondo site: hy- 
drogeology, stratigraphy, geologic fractures, hydrochemical data. 
Then the results of computerized simulations of convective - dis- 
persive transport with the help of METIS code (Modelling of flows 


and mass transfer with interaction in saturated medium) are de- 
scribed. 7 refs., 7 figs. 
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37142 (CEA-CONF—11516) Characterization of seismic 
ground motions for underground repositories. Gariel, J.C.; Mo- 
hammadioun, B. CEA Centre d'Etudes de Fontenay-aux-Roses, 92 
(France). Dept. de Protection de I’Environnement et des Installa- 
tions. 1992. 2p. (In French). (CONF-9210403—: _ International 
meeting on underground disposal, Anvers (Belgium), 19 Oct 1992). 
Order Number DE94603039. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. RADIOACTIVE WASTE DISPOSAL/ 
underground disposal; SEISMIC WAVES/simulation; DATA ACQUI- 
SITION; DATA BASE MANAGEMENT; GROUND MOTION; 
SAFETY; SEISMIC EVENTS; SIMULATION 


37143 (CEA-CONF—-11524) Bio-mechanical removing of 
contaminated soils: a field experiment. Jouve, A. (CEA Centre 
d’Etudes de Fontenay-aux-Roses, 92 (France). Dept. de Protection 
de l'Environnement et des Installations); Maubert, H.; Schulte, E. 
CEA Centre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
de Protection de |’'Environnement et des Installations. 1992. 11p. 
(CONF-920307—: Waste management '92, Tucson, AZ (United 
States), 1-5 Mar 1992). Order Number DE94603040. Source: 
OSTI; NTIS (US Sales Only); INIS. 

If, in spite of safety precautions, a major nuclear accident would 
occur, countermeasures should be taken to attenuate the impact of 
radioactive deposits. The European RESSAC program (REhabilita- 
tion of Soils and Surfaces after an ACcident) aims at studying 
actions for normal life return in contaminated zones. One of them, 
calied the Decontaminating Vegetal Network (D.V.N.) associates 
the biological action of turfing plants, producing a dense root- 
network capable to trap the top contaminated soil particles, and the 
mechanical efficiency of a turf harvester which can remove only 1 
cm of soil. This performance, not associated with other techniques 
of soil removal such as scrapers or bulldozers, leads to minimize 
the waste production. The D.V.N is a vegetal cover spread over 
the contaminated soil, using the hydro-seeding technique. The 
growing plants are forming a pleasant lawn which may have a pos- 
itive impact on the public opinion compared to techniques using 
bitumen mixtures to cover the soil. Field experiments involving 
labelling solutions of stable molybdenum salts simulating the con- 
tamination of the soil have shown that this technique can be 
applied as well on homogeneous cultivated soil surfaces as on 
roughly ploughed soils. 4 refs., 3 figs., 2 tabs. 


37144 (CEA-DES—105) Hydrogeochemical modelling of an 
active system of uranium fixation by organic soils and sedi- 
ments (Needle’s Eye, Scotland). Jamet, P. (Ecole Nationale 
Superieure des Mines, 77 - Fontainebleau (France). Centre 
d’Informatique Geologique); Schmitt, J.M.; Ledoux, E.; Hooker, 
P.J.; Escalier des Orres, P. CEA Centre d’Etudes de Fontenay-aux- 
Roses, 92 (France). Dept. d’Evaluation de Surete. 1993. 11p. Order 
Number DE94602046. Source: OSTI; NTIS (US Sales Only); INIS. 

Uranium accumulation in organic-rich sediments can be closely 
modelled by assuming that the dominant effect of the uranium- 
organic matter interaction is the direct or indirect reduction of 
uranyl compounds to form U(IV) minerals, especially uraninite- 
pitchblende. Application of this model to the Needle’s Eye 
(Scotland) site where uranium is actively accumulating in Quater- 
nary sediments demonstrates that uranium accumulation is both 
effective and rapid in environments involving shallow, organic-rich, 
reducing horizons. The period of uranium deposit formation at Nee- 
dle’s Eye is estimated to be as short as 5000 years. The transport 
of uranium to the site of deposition by oxidizing groundwaters and 
the channelling of these oxidizing uraniferous groundwaters are 
identified as important factors involved in the rapid accumulation of 
uranium. The regional hydrogeological model indicates that a fault 
in the area appears to act as a hydraulic screen for the uraniferous 
groundwaters. On one side of the fault the Quaternary sediments 
are well drained whilst on the other the flow of groundwater seeps 
out creating a major flux just at the bottom of the organic-rich lay- 
ers. The local hydrogeological model shows that the groundwater 
flow is vertical in this area. A third significant factor in the develop- 
ment of these uranium accumulations is the presence of a 
significant nearby source of leachable primary uranium. In the case 
of the Needle’s Eye site this is in the form of some thirty 185 + 20 
Ma, pitchblende-bearing veins. 32 refs., 10 figs., 8 tabs. 





37145 (DOE/ER/60820-4) The influence of interfacial prop- 
erties on the two-phase liquid flow of organic contaminants in 
groundwater: Final report, July 1, 1989—June 30, 1992. De- 
mond, A.H.; Desai, F.N.; Hayes, K.F. Michigan Univ., Ann Arbor, 
Mi (United States). Dept. of Civil and Environmental Engineering. 
[1992]. 113p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-89ER60820. Order Number 
DE93018161. Source: OSTI; NTIS; INIS; GPO Dep. 

DOE's waste sites are contaminated with a variety of organic liq- 
uids. Because of their low solubility in water, organic liquids such 
as these will persist as separate liquid phases and be transported 
as such in the subsurface. Thus, an improved understanding of the 
factors influencing the movement of a separate organic liquid phase 
in the subsurface is important to DOE's efforts to control ground- 
water contamination. Wettability is sometimes cited as the most 
important factor influencing two-phase flow in porous media. The 
wetting phase migrates preferentially through the smaller pores, 
whereas the nonwetting phase is concentrated in the larger pores. 
Typically, aquifers are thought of as strongly water-wet, implying 
that the organic liquid preferentially occupies the larger pores. But 
in fact, that state depends on the properties of the three interfaces 
of the system: between the organic liquid and water, water and the 
solid, and the organic liquid and the solid. Characteristics of the 
system which affect the interfacial properties also impact the wetta- 
bility, such as the nature of the aquifer solids’ surfaces, the 
composition of the goundwater and the properties of the organic 
contaminant. The alteration of wettability at DOE waste sites may 
be dominated by the presence of co-contaminants such as organic 
acids and bases which behave as surface-active agents or surfac- 
tants. Because of their physicochemical nature, surfactants will 
sorb preferentially at the interfaces of the system, thereby impact- 
ing the wettability and the distribution of the liquids in the porous 
medium. The over-all objective of this research was to determine 
how changes in interfacial properties affect two-phase flow. Specifi- 
cally, the objective was to examine the effect of surfactant sorption 
on capillary pressure relationships by correlating measurements of 
sorption, zeta potential, interfacial tension and contact angle, with 
changes in the capillary pressure-saturation relationships. 


37146 (DOE-HMIP-RR-92.099(App.)) Comparative study of 
humic and fulvic substances in groundwaters. Pt. 3. Metal 
complexation with humic substances. V. 2. Appendices. Higgo, 
J.J.W. (British Geological Survey, Keyworth (United Kingdom). Fluid 
Processes Research Group); Davis, J.; Smith, B. Department of the 
Environment, London (United Kingdom). Her Majesty’s Inspectorate 
of Pollution. 1992. 86p. Contract PECD-7/9/533;WE/92/12. Order 
Number DE94602047. Source: OSTI; NTIS (US Sales Only); INIS. 

Humic and fulvic acids were extracted from large volumes of 
three different groundwaters. After purification they were charac- 
terised in terms of proton-binding properties, molecular weight, UV 
spectra and trace impurities. Conditional stability constants were 
measured for fulvic and humic binding with cobalt, nickel and ura- 
nium. From these, intrinsic binding constants were calculated using 
Model V which was found to describe the dependence of binding 
strength on pH and ionic strength reasonably well. Species distri- 
butions in the groundwaters were calculated and the effects of 
competition with alkali earths is discussed. All the experimental 
data are reported in this Volume (Appendices A and B) so that 
they are available for testing other models. (author). 


37147 (DOE-HMIP-RR-92.100) The transport of humic and 
fulvic acids through sand. Warwick, P. (Loughborough Univ. of 
Technology (United Kingdom)); Randall, A.; Zhao, R.; Higgo, 
J.J.W.; Smith, B.; Williams, G.M. British Geological Survey, Key- 
worth (United Kingdom). Fluid Processes Research Group. 1992. 
44p. Sponsored by Department of the Environment, London 
(United Kingdom). Her Majesty’s Inspectorate of Pollution. Contract 
PECD-7/9/504. (BGS-WE-92/36.). Order Number DE94600827. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The objective of this work was to produce stable iodine-125 la- 
belled humic and fulvic acids for use in field tests at the BGS 
borehole array at Drigg in Cumbria. The first part of the report de- 
scribes iodine-125 labelling of humic and fulvic acids by oxidation 
of iodide-125 by chloramine-T. Although the apparent efficiency of 
labelling was high, some of the iodinated humic dissociated on 
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standing and during passage through sand columns. The second 
part of the report describes the production of a more stable iodi- 
nated humic and fulvic acid. This was achieved by adding reducing 
agent to the reaction mixture after iodination of the humic material. 
The addition of reducing agent decreased the apparent labelling ef- 
ficiency of the humic materials but increased the stability. The third 
part of the report describes the preparation of iodinated-fulvic acid 
for use in a field test. Gel column separation showed that 95% of 
the activity was bound to fulvic acid on the day of the field experi- 
ment. Samples of this material were passed through 55 cm long 
sand columns. |-125 breakthrough occurred simultaneously with 
tritium but a proportion remained on the column. This sorbed, or de- 
posited, material then eluted very slowly from the column. (author). 


37148 (DOE-HMIP-RR-93.014) Status review of CHEMVAL2 
technical areas, June 1992. Bruno, J.; Crawford, M.; Fabriol, R.; 
Jamet, Ph.; Lang, H.; Read, D.; Tweed, C.; Warwick, P. Atkins 
(W.S.) Science and Technology, Epsom (United Kingdom). 1993. 
236p. Sponsored by Department of the Environment, London 
(United Kingdom). Her Majesty’s Inspectorate of Pollution. Contract 
PECD-7/9/600. Order Number DE94602048. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The second phase of the CHEMVAL project has the principal 
aim of advancing the state of validation of predictive geochemical 
models in defined areas. Target areas are those known to be of 
concern in radiological assessment, namely temperature effects, 
ionic strength effects, organic complexation, sorption processes, 
coprecipitation and solid solution formation, and coupled chemical 
transport modelling. The first stage of CHEMVAL2 invoived produc- 
tion of status reviews, which are now complete and combined in 
this report. The two remaining stages comprise the execution of 
the main research programme on code verification and model vali- 
dation, followed by a more detailed comparison with experimental 
data, model refinement and final reporting. (author). 


37149 (ES/ER/TM-89) Environmental Restoration Program 
pollution prevention checklist guide for the feasibility study 
project phase. Martin Marietta Energy Systems, Inc., Oak Ridge, 
TN (United States). Sep 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400 
;AC05-760R00001. Order Number DE94001033. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Feasibility studies (FS) determine what remedial alternatives are 
presented to regulators for site cleanup. A key consideration in this 
process is the waste to be generated. Minimizing the volume and 
toxicity of this waste will ultimately contribute to the selection of the 
best remedial option. The purpose of this checklist guide is to 
assist the user in incorporating pollution prevention/waste mini- 
mization (PP/WM) in all FS phase projects of the Environmental 
Restoration (ER) Program. This guide will help users document 
PP/WM activities for technology transfer and reporting require- 
ments. Automated computer screens will be created from the 
checklist data to assist users with implementing and evaluating 
waste reduction. Users can then establish numerical performance 
measures to measure progress in planning, training, self- 
assessments, field implementation, documentation, and technology 
transfer. Cost savings result as users train and assess themselves 
and perform preliminary waste assessments. 


37150 (ESH-EMS—91-0093) The Savannah River Site's 
Groundwater Monitoring Program 1991 well installation report. 
Westinghouse Savannah River Co., Aiken, SC (United States); Ex- 
ploration Resources, Inc., Athens, GA (United States). Jun 1992. 
218p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC09-89SR18035. Contract AA46317P. Order Num- 
ber DE93040727. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a summary of the well and environmental soil bor- 
ing information compiled for the groundwater monitoring program of 
the Environmental Protection Department/Environmental Monitoring 
Section (EPD/EMS) at the Savannah River Site (SRS) during 1991. 
It includes discussion of environmental soil borings, surveying, well 
installations, abandonments, maintenance, and stabilization. 


37151 (ESH-EMS—92-0038) The Savannah River Site’s 
Groundwater Monitoring Program: Fourth quarter 1992. 
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Westinghouse Savannah River Co., Aiken, SC (United States); Ex- 
ploration Resources, Inc., Athens, GA (United States). 17 May 
1993. 621p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93040744. Source: OSTI; NTIS; GPO Dep. 

This report summarizes the Savannah River Site (SRS) ground- 
water monitoring program conducted by the Environmental 
Protection Department’s Environmental Monitoring Section (EPD/ 
EMS) during the fourth quarter of 1992. It includes the analytical 
data, field data, data review, quality control, and other documenta- 
tion for this program, provides a record of the program's activities; 
and serves as an official document of the analytical results. 


37152 (EUR-14585) Field investigation with regard to the 
impermeability of clay formations. Helium-4 soil gas surveys 
in sedimentary basins as a tentative study of secondary per- 
meability in clayey sequences. Lombardi, S. (Rome Univ. (Italy)); 
Benvegnu, F.; Brondi, A.; Polizzano, C. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). 1993. 61p. 
Contract Fl1W/0063-I. Source: OSTI; NTIS (US Sales Only); INIS. 

This report deals with a tentative study for the detection of the 
secondary permeability in clayey formations conducted in several 
sedimentary basins in Central Italy. The main purposes were to try 
a geochemical method, based on the distribution of deep origin 
gases in soil gas (*He and °°@Rn), to detect buried fault systems 
and to study the permeability of clay as a potential migration 
pathway for nuclides of radioactive waste deposits; to verify the ef- 
fectiveness of this method for the selection of suitable sites for 
radwaste disposal. Investigations concerned sedimentary basins 
filled by sand-clay formations 1000-2000 meters thick and charac- 
terized by different tectonic: Era and Chiani-Paglia Valleys 
(Tuscany and North Latium), structural trenches due to extensive 
tectonics along the tyrrhenian edge, and Vasto region, a basin in 
the ‘Adriatic foretrench’, characterized by compressive tectonics. 
The investigated areas are near or directly correspond to geother- 
mal fields or to hydrocarbon reservoirs supplying gases which may 
migrate upward along fractures. Almost 4000 soil gas samples 
were collected in the three surveyed areas; the sampling density 
was of about 1.5 points /km*, normally used in the regional scale 
surveys. The obtained results show that the observed helium 
anomalies are distributed or elongated according to the main tec- 
tonic features of the substratum (fault systems, fractures, deep 
structures); the magnitude of anomalies seems to correlate with 
the nature of the deep gas reservoir (i.e. oil in Vasto), geothermal 
reservoir in the Paglia valley. These observations seem to confirm 
that the presence of deep origin gases in soils is controlled by tec- 
tonics. Clay thickness does not significantly control the uprising of 
deep gases: in fact a few meters of unfractured clay can constitute 
an efficient (Abstract Truncated) 


37153 (EUR-14591) In situ study of radionuclide diffusion 
into clays with specific device: Autolab probe. Porcheron, J 
(CEA Centre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
de Protection de l'Environnement et des Installations). Commission 
of the European Communities, Luxembourg (Luxembourg). 1993. 
21p. (In French). Contract Fl1W/0144. Source: OSTI; NTIS (US 
Sales Only); INIS 

The aim of this shared cost contract between the French Atomic 
Energy Commissariat, Nuclear Safety and Protection Institute and 
the Commission of the European Communities was to build and 
use an experimental drilling probe, the AUTOLAB prob, which was 
designed to measure the diffusion into clay of radioactive pollutants 
originating from a high activity waste storage. The measurement 
was Carried out in-situ during drilling. The probe is equipped a new 
operating mode which involves using the pressure of the drilling 
water as its source of energy. The probe is autonomous and can 
stay in the bore hole for an extensive period of time without requir- 
ing any monitoring and without introducing any pollution. The 
diffusion experiment was carried out in a bore-hole at the JRC in 
ISPRA (ITALY). Two diffusion experiments were carried out in 
identical conditions (clay, 85Sr tracer, water samples), one in Lab- 
oratory, (ISPRA JRC Radiochemistry Laboratory, ITALY), and the 
other in-situ. The results displayed that 85Sr diffusion was consid- 
erably faster in the in-situ experiment than in that conducted in 
Laboratory. The explanation for this phenomenon, which could be 
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due to the balance of carbonates, has not yet been clearly estab- 
lished. This test shows the value of comparing laboratory tests with 
in-situ tests conducted accurately using well adapted equipment. 9 
refs., 10 figs. 


37154 (EUR-14642) An investigation of the characteristics 
of humic acid and of its effects on the chemistry of the near 
field of a radioactive waste repository. Bates, C.l. (AEA Tech- 
nology, Harwell (United Kingdom)); Bayliss, S.; Gardiner, M.P.; 
Hobley, J.; Smith, A.J.; Williams, S.J. Commission of the European 
Communities, Luxembourg (Luxembourg). 1993. 48p. Contract 
Fl1W/0156. Source: OSTI; NTIS (US Sales Only); INIS. 

The work described in this report attempts to assess the possi- 
ble effects of humic substances in the near field of a radioactive 
waste repository. Two samples of humic acid were studied by ana- 
lytical ultracentrifugation. It was found to be an advantage to 
reduce sample polydispersity before carrying out molecular weight 
determinations. Ultrafiltration experiments showed that calcium 
concentrations of greater than 10~°M were sufficient to cause pre- 
cipitation of humic acid. Boom clay extracts in sodium hydroxide 
solution were able to maintain high concentrations of americium in 
the aqueous phase. Extracts of Boom clay in cement-equilibrated 
water showed less ability to increase americium concentrations. 
The sorption of americium on BFS/OPC was studied. Distribution 
ratios of 600 ml g~' in the absence of humic acid and 500 mi g—' 
in its presence were obtained. Size distribution studies on ameri- 
cium showed that humic acid had little effect on the concentration 
of the radioelement in solutions passed through filters with up to 2 
uum pore size. However, size distribution studies on plutonium re- 
vealed that more plutonium was associated with each filtered 
fraction in the experiments which contained Boom clay extract than 
in those which used cement-equilibrated water. Measurements of 
the sorption of neptunium on cements showed that this radioele- 
ment was strongly sorbed onto both 9:1 BFS/OPC and the Nirex 
reference backfill. The presence of humic acid extracted from 
Boom clay did not cause any discernible decrease in the sorption 
of this radioelement on cement. Thermodynamic calculations, using 
a simple model, illustrate the important role which calcium could 
play in controlling the concentrations of actinide humates in the 
near-field porewater. 31 refs., 19 figs., 12 tabs. 


37155 (EUR-14686) High-resolution resistivity measure- 
ments at the Down Ampney research site. Hallam, J.R. (British 
Geological Survey, Keyworth (United Kingdom). Fluid Processes 
Research Group); Jackson, P.D.; Rainsbury, M.P.; Raines, M.G. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1993. 30p. Contract Fl1W/0085. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Reconnaissance geophysical surveying in the earlier stages of 
the project had mapped a previously unknown fault across the 
Down Ampney site, using a conventional resistivity profiling tech- 
nique. The Schlumberger array, optimized for the local geological 
sequence, revealed a distinctive fault signature, characterized by a 
marked peak and a very steep gradient in each apparent resistivity 
profile. The most precise indicator for the fault locations was taken 
to be the mid-point of this steep gradient, which could be located 
with a tolerance of about + 5 m. Subsequent consideration of the 
data acquisition and presentation method used in the apparent re- 
sistivity profiling techniques led to the conclusion that these 
methods were smoothing the electrical field response and thereby 
limiting the potential accuracy of fault location. To overcome this 
limitation a novel technique has been devised in which the poten- 
tial field generated by an electric current flow is profiled directly in 
terms of resistance. With a measurement of resistance at each 
electrode position, no averaging or smoothing effect is introduced. 
This work is carried out under contract with the Commission of the 
European Communities, in the framework of its Research pro- 
gramme Management and radioactive waste disposal. 6 refs., 16 
figs. 


37156 (EUR-14696) Methods of handling  non- 
homogeneities at different scales in radionuclide transport. 
Williams, M.M.R. (Electrowatt Engineering Services Ltd., Horsham 
(United Kingdom)). Commission of the European Communities, 
Luxembourg (Luxembourg). 1993. 84p. Contract FI2W-CT91-0087. 
Source: OSTI; NTIS (US Sales Only); INIS. 





A review of past work in the field of transport of water borne 
contaminant in spatially random porous media has been carried 
out. The review covers the period from 1921, in which G.I. Taylor 
developed some basic ideas of the subject, up to 1988, thereby 
embracing the modern advances of Dagan, Gelhar and co-workers 
who considered the transport equation as a stochastic differential 
equation and were thereby able to give a reasonable explanation 
of the scale-dependence phenomenon. The report continues with a 
description of a new approach to radionuclide transport in fractured 
rock. In this new theory, an angular distribution function is intro- 
duced which takes into account the random lengths and orientation 
of tractures. Such fracture lengths are considered to be analogous 
to mean free paths and the random direction of motion of a 
marked particle when it meets an intersection of two fractures is 
analogous to a scattering event. By means of this analogy we can 
use a Boltzmann-like equation similar to that employed for neutron 
transport. Numerical and analytical solutions of this equation have 
been obtained and the results highlight the inadequacies of the 
classical advection-dispersion theory and also explain in a clear 
manner the scale-dependence of the dispersion length noted by 
experimentalists. 6 refs., 6 figs., 2 appendices. 


37157 (EUR-14816, pp. 173-189) The refinement of soil 
gas analysis as a geological investigative technique: first re- 
sults. Lombardi, S. (Rome Univ. (Italy)); Duddridge, G.; Grainger, 
P.; Grindrod, P.; Impey, M.D. Commission of the European Com- 
munities, Luxembourg (Luxembourg). 1993. (CONF-9206397-: 2. 
PEGASUS progress meeting, Brussels (Belgium), 11 Jun 1992). In 
Project on effects of gas in underground storage facilities for ra- 
dioactive waste (Pegasus project). 219p. Order Number 
DE94602061. Source: OSTI; NTIS (US Sales Only); INIS. 

The present research consists of a multidisciplinary study aimed 
to optimize a set of investigation tools for the siting of plants or 
repositories implying environmental hazard. In the first year, all 
participants have carried out preliminary researches in order: to 
select test sites in the United Kingdom and in Italy; to set up the 
laboratories and to compare analytical methods. To this end, sev- 
eral field trips were performed in Italy and in U.K., and analytical 
experiences have been exchanged. Further, each participant has 
carried out part of his own programme. In particular: - Rome Uni- 
versity has performed helium soil gas surveys at different scale in 
areas where both marine and continental clayey sequences out- 
crop. In both regional and detailed scale surveys, helium, radon 
and carbon dioxide anomalies were found to correspond to re- 
gional fault systems. Further, an interpretative analysis of previous 
soil gas data for automatic identification of soil gas anomalies and 
regional faultlines has been performed by INTERA as the main 
subcontractor of the Rome University; -Exeter University has set 
up a mobile laboratory equipped with a Leybold UL 400*He ana- 
lyzer and a Crompak gascromatograph. 15 refs., 14 figs., 3 tabs. 


37158 (IAEA-TECDOC-713, pp. 7-15) Summary of the co- 
ordinated research programme. International Atomic Energy 
Agency, Vienna (Austria). Jul 1993. In Nuclear techniques in the 
study of pollutant transport in the environment. Interaction of so- 
lutes with geological media (methodological aspects): Final report 
of a co-ordinated research programme, 1987-1992. 343p. Order 
Number DE94602763. Source: OSTI; NTIS (US Sales Only); INIS. 

The main objectives of the Co-ordinated Research Programme 
(CRP) was to investigate the possibilities offered by artificial and 
natural isotopic tracers for the study of pollutant transport in geo- 
logical media and to develop the appropriate technology for the 
application of these tracers. This article summarizes the studies 
performed under the CRP: more detail on the individual projects is 
provided in the contributions from the participants. These have 
been indexed separately. 3 tabs. 


37159 (IAEA-TECDOC-~713, pp. 83-98) Transport of radionu- 
clides in the environment. Filipovic-Vincekovic, N. (Institut Rudjer 
Boskovic, Zagreb (Yugosiavia)); Barisic, D.; Kvastek, K.; Legovic, 
T.; Limic, N.; Skritc, D.; Tomasic, V. International Atomic Energy 
Agency, Vienna (Austria). Jul 1993. In Nuclear techniques in the 
study of pollutant transport in the environment. Interaction of so- 
lutes with geological media (methodological aspects): Final report 
of a co-ordinated research programme, 1987-1992. 343p. Order 
Number DE94602763. Source: OSTI; NTIS (US Sales Only); INIS. 
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Mechanisms governing the retardation of radionuclides in the 
geosphere are investigated by laboratory and fallout experiments. 
Solubility constraints, sorption and long-term non-equilibrium 
processes are considered as the most important factors. The long- 
term non-equilibrium processes significantly affect the distribution 
of radionuclides between the solid and liquid phase. Dissolution of 
main clay constituents, precipitation of a secondary phase and 
variability in surface charge distribution are recognized as the most 
important mechanisms governing cesium sorption on montmoril- 
lonite over a long period of time. Studies of cesium distribution 
after the global contamination affected by Chernobyl accident, re- 
veal that cesium is strongly sorbed in the upper soil layer and its 
migration downwards is limited. Cesium distribution through upper 
soil layer is described mathematically. Transport of radionuclides in 
groundwater is studied by a new type of models defined by the 
wave (telegraph) equations. Contrary to the classical diffusion 
equation, in these models a substance is transported with a finite 
velocity. A simpler subclass of models is applied to the description 
of tracer experiments in groundwater of Istria peninsula. Predic- 
tions from models are compared with the data and conclusions are 
derived for further research. (author). 28 refs, 12 figs, 3 tabs. 


37160 (IAEA-TECDOC—713, pp. 123-157) Chromatographic 
studies in the evaluation of the environmental fate of poliu- 
tants. Carlsen, L. (National Environmental Research Inst., Roskilde 
(Denmark). Dept. of Environmental Chemistry). International Atomic 
Energy Agency, Vienna (Austria). Jul 1993. In Nuclear techniques 
in the study of pollutant transport in the environment. Interaction of 
solutes with geological media (methodological aspects): Final report 
of a co-ordinated research programme, 1987-1992. 343p. Order 
Number DE94602763. Source: OST!; NTIS (US Sales Only); INIS. 

Liquid chromatography in combination with radioactivity detec- 
tion, i.e. radiochromatography appears as a facile experimental 
technique to determine important physico-chemical properties such 
as permeability, porosity, dispersion-, diffusion-, and sorption char- 
acteristics of geological material. The application of conventional 
radioachromatography appears advantageous in studies of environ- 
mental processes. The paper summarizes the variety of retention 
mechanisms, which determines the migration behaviour of inor- 
ganic as well as organic pollutants in the terrestrial environment. 
The basic principle of radiochromatography are discussed and sub- 
sequently illustrated by selected examples, comprising cesium 
migration in chalk, europium sorption to crushed salt, iodination of 
humic acids and phenol, and the enzyme mediated incorporation of 
phenol in humic acids. (author). Refs, 12 figs, 1 tab. 


37161 (IAEA-TECDOC-713, pp. 159-179) Migration of ra- 
dioactive waste nuclides in groundwater. Hakanen, M. (Helsinki 
Univ. (Finland). Dept. of Radiochemistry). International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1993. In Nuclear techniques in 
the study of pollutant transport in the environment. Interaction of so- 
lutes with geological media (methodological aspects): Final report 
of a co-ordinated research programme, 1987-1992. 343p. Order 
Number DE94602763. Source: OSTI; NTIS (US Sales Only); INIS. 

Transport of pollutants with groundwater in geologic media is re- 
tarded by interaction of solutes with mineral surfaces and dilution 
in the media by diffusion. Groundwater conditions may further af- 
fect speciation of the waste and cause solubility limitations and 
differences in sorption behaviour of solutes. Sorption and diffusion 
of neptunium under aerobic conditions was studied in laboratory 
conditions. The general diffusion behaviour of neptunium could be 
forecasted from the sorption of neptunium and the porosity of the 
rocks. The results also suggest a detailed study of porosity and 
pore structure of rocks. (author). 23 refs, 2 figs, 7 tabs. 


37162 (INIS-mf—13569) Presentation of the RESSAC re- 
search program (REhabilitation of Soils and Surfaces after an 
ACcident). L'Homme, A. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete); 
Parmentier, N.; Legrand, B.; Fache, P. Jan 1992. 12p. (CONF- 
9201161—: Training course on management and analysis of severe 
accidents, Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94600844. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hur/9/013). 
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If, despite all the precautions taken in nuclear power plants, a 
severe accident were to occur in France involving extensive 
release of radioactive materials to the environment, existing emer- 
gency plans would be implemented enabling urgent decisions to be 
made with regard to the immediate protection of the population: 
confinement indoors, evacuation, distribution of stable iodine, etc. 
But, at a later stage, mean and long term actions would have to be 
carried out to decontaminate the polluted areas and limit subse- 
quent contamination of the food chain, with a view to enabling the 
populations concerned to return to normal life. These actions would 
concern, in decreasing order of priority and using the WHO and 
IAEA definitions, the near field, closest to the accident site, and the 
far field, subjected to the direct impact of fallout. They should be 
aimed at reducing external exposure due to deposition and internal 
exposure by inhalation of radioactive products re-suspended in the 
atmosphere and by ingestion of products for human consumption. 
In the context of IPSN research and development programs on se- 
vere accidents, the RESSAC program was defined in 1985 for the 
purpose of studying methods and means of rehabilitating the near 
field and controlling problems related to the far field. Elaboration of 
the program is presently proceeding at the Nuclear Research 
Center of Cadarache, focussed on the following main topics: as- 
sessment of what happens to the radionuclides deposited on the 
soil and vegetation, determination of priorities and how to inter- 
vene, management of the waste produced. (author). 4 refs. 


37163 (INIS-mf-13619, pp. No pagination) Soil erosion de- 
termination using the Cs-137 concentration in the soil profile, 
in a rain fall seasonal ecosystem of Mexico. Martinez, L.R. 
(Comision Nacional de Seguridad Nuclear y Salvaguardias, Mexico 
City (Mexico)); Garcia, O.F.; Mass, J.M. Instituto de Investiga- 
ciones Electricas, Cuernavaca (Mexico); Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 89p. (in Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP on technological specialties. Topic 10: industrial appli- 
cations of radiation and control. Order Number DE94601190. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The soils erosion is one of the main processes of environmental 
degradation. Latin America presents high levels of erosion however 
the works that quantificate this problem are few. The application of 
methods agreed to the tropical countries conditions represents an 
important limitation in the developing of these works. A method- 
ological option that has arisen in the last years is the application of 
the distribution analysis of Cs-137 concentration in the soil profile, 
for estimating the soil motion in a seasonal tropical ecosystem in 
Chamela, Jalisco, Mexico. The low concentrations of Cs-137 were 
determined with a gamma spectroscopy system of high resolution 
and low noise. It is confirmed that the redistribution of Cs-137 in 
the landscape depends on erosive processes. The conclusion is 
that in the interpretation of Cs-137 levels it is necessary to incorpo- 
rate morphology analysis of declivity since this is a low scale 
measurement. (Author) 


37164 (INIS-mf-13629) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 13: earth sciences. Instituto de 
Investigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 190p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). Order Number 
DE94601977. Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 12 papers presented at the 6. Seminar 
of the IIE-ININ-IMP (Mexico) on technological specialties in the 
field of earth sciences. (Topic 13). Four items were in INIS subject 
scope and a separate abstract was prepared for each of them. 


37165 (INIS-mf-13629, pp. No pagination) Seismic risk 
analysis in the Nuciear Center area using the Gumbel-i distri- 
bution. Flores Ruiz, J.H. (Instituto Nacional de Investigaciones 
Nucieares, Mexico City (Mexico)); Arguelles Fernandez, R.; 
Moreno Aguilar, M. Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico City 
(Mexico). 1992. 190p. (In Spanish). (CONF-9207219-: 6. Seminar 
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of the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 
15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological 
specialties. Topic 13: earth sciences. Order Number DE94601977. 
Source: OSTI; NTIS (US Sales Only); INIS. 

As part of a comprehensive, nation wide evaluation of seismic 
risk for Nuclear Research Center of Mexico. The maps were cre- 
ated in acceleration ground motion using Gumbel-| distribution of 
the extreme value, whose recurrent periods were estimated 1, 25 
and 50 years predictions. The results were of 1.08, 4.02 gals re- 
spectively between (1912-1990) with Richter magnitude mean of 
3.2 and intensity Mercalli modified value scale was of Il. The 
North-American plate were located the earthquakes, by subduction 
Coco's plate to long coast line the Ocean Pacific, the results were 
low seismicity value zone. The reason for this study is because 
here the pilot fuel plant will operate during 40 years. (Author). 


37166 (IR-CR-93070) Preliminary assessment report for 
Grubbs/Kyle Training Center, Smyrna/Rutherford County 
Regional Airport, Installation 47340, Smyrna, Tennessee: In- 
stallation Restoration Program. Dennis, C.; Stefano, J. Argonne 
National Lab., IL (United States). Jul 1993. 70p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-31109-ENG-38. Order Number DE93019474. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at the Tennessee 
Army National Guard (TNARNG) property near Smyrna, Ten- 
nessee. Preliminary assessments of federal facilities are being 
conducted to compile the information necessary for completing pre- 
remedial activities and to provide a basis for establishing corrective 
actions in response to releases of hazardous substances. The prin- 
cipal objective of the PA is to characterize the site accurately and 
determine the need for further action by examining site activities, 
quantities of hazardous substances present, and potential path- 
ways by which contamination could affect public health and the 
environment. This PA satisfies, for the Grubbs/Kyle Training Center 


property, the requirement of the Department of Defense Installation 
Restoration Program. 


37167 (IR-CR-93071) Preliminary assessment report for 
Fort William Henry Harrison, Montana Army National Guard, 
Helena, Montana: Installation Restoration Program. DuWaldt, 
J.; Meyer, T. Argonne National Lab., IL (United States). Jul 1993. 
48p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. Order Number 
DE93019493. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at a Montana 
Army National Guard (MTARNG) property near Helena, Montana. 
Preliminary assessments of federal facilities are being conducted to 
compile the information necessary for completing preremedial ac- 
tivities and to provide a basis for establishing corrective actions in 
response to releases of hazardous substances. The principal 
objective of the PA is to characterize the site accurately and deter- 
mine the need for further action by examining site activities, 
quantities of hazardous substances present, and potential path- 
ways by which contamination could affect public health and the 
environment. This PA satisfies, for the Fort William Henry Harrison 
property, requirements of the Department of Defense Installation 
Restoration Program. 


37168 (IR-CR-93072) Preliminary assessment report for 
Army Aviation Support Facility No. 3, installation 13307, Hunter 
Army Airfield, Savannah, Georgia: Installation Restoration 
Program. Kolpa, R.; Smith, K. Argonne National Lab., IL (United 
States). Jul 1993. 52p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
Order Number DE93019475. Source: OSTI; NTIS; INIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at the Georgia 
Army National Guard property located on Hunter Army Airfield 
(HAA) near Savannah, Georgia, known as Army Aviation Support 
Facility (AASF) No. 3. Preliminary assessments of federal facilities 
are being conducted to compile the information necessary for com- 
pleting preremedial activities and to provide a basis for establishing 





corrective actions in response to releases of hazardous sub- 
stances. The principal objective of the PA is to characterize the site 
accurately and determine the need for further action by examining 
site activities, types and quantities of hazardous substances uti- 
lized, the nature and amounts of wastes generated or stored at the 
facility, and potential pathways by which contamination could affect 
public health and the environment. This PA satisfies, for the AASF 
No. 3 property, requirements of the Department of Defense Instal- 
lation Restoration Program (IRP). The scope of this assessment is 
limited to the facilities and past activities contained within the area 
now occupied by AASF No. 3. However, this assessment report is 
intended to be read in conjunction with a previous IRP assessment 
of HAA completed in 1992 (USATHAMA 1992) and to provide com- 
prehensive information on AASF No. 3 for incorporation with 
information contained in that previous assessment for the entirety 
of HAA. 


37169 (IR-CR-93073) Preliminary assessment report for 
Olney Military Reservation, Installation 24175, Olney, Mary- 
land: Installation Restoration Program. Hansen, J.; Rose, C. 
Argonne National Lab., IL (United States). Jul 1993. 34p. Spon- 
sored by Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Order Number DE93019819. 
Source: OSTI!; NTIS; GPO Dep. 

This report presents the results of the preliminary assessment 
(PA) conducted by Argonne National Laboratory at the Maryland 
Army National Guard property near Olney, Maryland. Preliminary 
assessments of federal facilities are being conducted to compile 
the information necessary for completing preremedial activities and 
to provide a basis for establishing corrective actions in response to 
releases of hazardous substances. The principal objective of the 
PA is to characterize the site accurately and determine the need 
for further action by examining site activities, quantities of haz- 
ardous substances present, and potential pathways by which 
contamination could affect public health and the environment. This 
PA satisfies Phase | of the US Department of Defense Installation 
Restoration Program for Olney Military Reservation property. Olney 
Military Reservation is an 8-acre site located in the southwestern 
portion of Maryland, about six miles northwest of Washington, DC, 
in Montgomery County. The major facilities included in this PA 
comprise the administration building, barracks, and motor repair 
shops. The environmentally significant operations associated with 
the property are underground and aboveground storage tanks, a 
vehicle wash rack, a flammable materials storage area (a lean-to 
structure), and a hazardous materials storage building. The review 
of both historical and current practices at the property indicates 
that Olney Military Reservation property poses no immediate threat 
to human health or the environment. Argonne’s reviewers noted 
several historical potential threats to the environment that have oc- 
curred at the property that installation personnel have corrected or 
eliminated. 


37170 (JAERI-M—93-109) Migration behavior and sorption 
mechanisms of radionuclides in sedimentary sand stones: In- 
fluence of particle size and weathering. Tanaka, Tadao (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Re- 
search Establishment); Kamiyama, Hideo; Sriyotha, K. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1993. 23p. Or- 
der Number DE94701198. Source: OSTI; NTIS; INIS. 

The influence of crushed particle size and weathering of sedi- 
monte rock on migration behavior and sorption mechanisms of 
6°Co, *5Sr and 1°7Cs has been investigated by using the fresh 
sand stones (classified into two particle size ranges of 1 ~ 3 mm 
and < 1 mm) and the weathered sand stone. Column migration 
experiments were performed to examine the migration behavior. 
Sequential batch extractions of the sorbed radionuclides with HCl 
of pH 5, CaClo, KCl, NH2OH-HCI, K-oxalate and H2Oz solutions 
were carried out, to elucidate their dominated sorption mecha- 
nisms. Distribution coefficient values of the all three radionuclides, 
Kds, for the sand stone of 1 ~ 3 mm was smaller than that of < 1 
mm. Because specific surface area decreases and non-equilibrium 
contact between solid and liquid phase occurs with increasing par- 
ticle size. The Kds of the all three radionuclides for the weathered 
sand stone were larger than those for the fresh one. The dominant 
sorption mechanism for both sand stones was concluded to be, the 
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same reversible ion-exchange reaction for ®°Sr, and the same irre- 
versible sorptions as the selective sorption of Co onto manganese 
oxides and fixation of Cs by the layer silicate for Co and 137Cs, 
respectively. Larger sorbability of the weathered sand stone was 
explained to be related to an increase of amounts of the effective 
sorption site, such as cation exchangeable site, calcite, smectite 
and manganese oxides, which was possibly caused from metamor- 
phism induced by weathering the fresh sand stone. (author). 


37171 (JAERI-M—93-113) Distribution coefficients of ra- 
dionuclides in concrete waste for coastal soil and concrete 
powder. Kato, Shohei (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Yanase, 
Yoshiaki. Japan Atomic Energy Research Inst., Tokyo (Japan). May 
1993. 22p. (In Japanese). Order Number DE94701189. Source: 
OSTI; NTIS; INIS. 

The distribution coefficients (Kds) of major radionuclides in ra- 
dioactive concrete waste were measured for various soils in 
coastal stratum and concrete powder sing groundwater. Following 
results were obtained. Kds of Cl, Ca and Sr were smaller than 
other elements. Magnitude of Kd were Ni < Co < Cs < Eu < Am. 
Kd of Am had wide range depending on the kind of soils. A posi- 
tive relations between Kd values and specific surface area were 
found for Cs, Ca and Sr. On the other hand, a negative relations 
were found for Co, Ni and Am. Kds of Cs, Sr and Cs using water 
in which concrete was dipped were equal to or greater those that 
using groundwater. Kds for Ni and Co were decreased. Kd of Ca, 
Co, Ni and Am for concrete powder were 1 to 2 order of magnitude 
greater than those for soils. (author). 


37172 (KAERC—904/90) Result of radioactive measurement 
of the airborne dust and fall-out. Lim Bong Sik, A.D.; Kim 
Gwong Bin. Ministry of Atomic Energy, Pyongyang (Korea, Demo- 
cratic People’s Republic of). Research Center for Atomic Energy. 
Sep 1992. 8p. (In Korean). Order Number DE94602049. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The result of beta gross radioactivity of airborne dust was 
shown, fall-out and rain water measured in Pyongygang from 1969 
to 1985. In the case of airborn dust the annual average value is 
ranged between 0.81 and 2.85 mBq/m® and maximum value of 
monthly average is 13.36mBq/m°. The variation of radioactivity and 
the gamma spectrum of samples affected by nuclear test was con- 
sidered. (author). 


37173 (KAERC—905/90) Statistical study on the variation of 
radioactivity of the airborne dust and fall-out. Lim Bong Sik, 
A.D.; Kim Gwong Bin. Ministry of Atomic Energy, Pyongyang (Ko- 
rea, Democratic People’s Republic of). Research Center for Atomic 
Energy. May 1992. 9p. (In Korean). Order Number DE94602050. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The annual distribution of radioactivity of airborne dust and fall- 
out measured daily from 1978-1985 was considered. It was 
calculated the coefficient correlation between radioactivities of air- 
borne dust and fall-out. (author). 


37174 (LA-12575-MS) An investigation of the impact of in- 
organic air pollutants on soils in Saguaro National Monument, 
Tucson, Arizona. Gladney, E.S. (Los Alamos National Lab., NM 
(United States)); Ferenbaugh, R.W.; Stolte, K.W.; Duriscoe, D.M. 
Los Alamos National Lab., NM (United States). Aug 1993. 118p. 
Sponsored by Department of the Interior, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040032. Source: OSTI; NTIS; GPO Dep. 

Environmental data related to the evaluation of inorganic air pol- 
lution input to the Saguaro National Monument ecosystem were 
collected over four years. The data specific to soils are presented 
in this document. The enrichment factor approach is employed to 
provide a framework for simplified interpretation of this large collec- 
tion of data. 


37175 (NILU-OR-54/92) Atmospheric corrosion tests along 
the Norwegian-Russian border. Henriksen, J.F. (Norwegian Inst. 
for Air Research, Lillestroem (Norway)); Mikhailov, A.A.; 
Mikhailovski, Y.N. Norsk Inst. for Luftforskning, Lillestroem (Nor- 
way). May 1992. 91p. Order Number DE94709752. Source: OSTI; 
NTIS. 
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A bilateral exposure program has been carried out along the 
Norwegian-Russian border. The aim has been to perform the 
qualitative evaluation of the effect of sulfur pollutants on the atmo- 
spheric corrosion in subarctic climate. The corrosion of steel was 
shown to be best described by equations which combined the ef- 
fect of SO. and the time of wetness. A system for determining the 
limiting target SOz level is described. 8 refs., 10 figs., 11 tabs. 


37176 (NSS-R-264) Comparison of the simulated diffusion 
of 28 and “U isotopes with profile data from granite frac- 
tures. Latham, A.G. (Liverpool Univ. (United Kingdom). Inst. of 
Prehistoric Sciences and Archaeology). United Kingdom Nirex Ltd., 
Harwell (United Kingdom). Jan 1991. 35p. Order Number 
DE94602051. Source: OSTI; NTIS (US Sales Only); INIS. 

The observed profiles of uranium content and “4U/28U activity 
ratios as they vary with distance into the rock at a granite fracture 
wall have been interpreted using a simple diffusion-sorption model. 
For simplicity, the model assumes a linear reversible isotherm. Us- 
ing simple constraints, it has been possible to estimate long-term 
values appropriate for the distribution coefficient, Ky for uranium in 
granite. A potential constraint on the uranium Kg value is provided 
by the 754U/238U activity ratio variations. However, natural 254U/ 
2381) activity ratios seldom change monotonically with distance and 
it is suspected that they are the result, to some extent, of later ura- 
nium removal. To take this approach further, corresponding 
physical rock property data and closer sampling in the fracture pro- 
files would be required. Estimates of Ky are in the range 0.1 to 10 
m® kg~', and are in agreement with the upper part of the range 
obtained from laboratory experiments. (author). 


37177 (NUREG—0837-Vol.13-No.2) NRC TLD Direct Radia- 
tion Monitoring Network: Volume 13, No. 2, Progress report, 
April-June 1993. Struckmeyer, R.; McNamara, N. Nuclear Regula- 
tory Commission, King of Prussia, PA (United States). Region I. 
Aug 1993. 226p. Sponsored by Nuclear Regulatory Commission, 
Washington, DC (United States). Source: OSTI; NTIS; GPO. 

This report provides the status and results of the NRC Thermolu- 
minescent Dosimeter (TLD) Direct Radiation Monitoring Network. It 
presents the radiation levels measured in the vicinity of NRC li- 
censed facilities throughout the country for the second quarter of 
1993. 


37178 


(ORNL/NERP-7) Resource management plan for the 
Oak Ridge Reservation: Volume 29, Rare plants on the Oak 
Ridge Reservation. Cunningham, M. (Science Applications Inter- 


national Corp., Oak Ridge, TN (United States)); Pounds, L.; 
Oberholster, S.; Parr, P.; Mann, L.; Edwards, L.; Rosensteel, B. 
Oak Ridge National Lab., TN (United States). Aug 1993. 111p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO5-840R21400. Order Number DE93040066. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4054. 

Rare plant species listed by state or federal agencies and found 
on or near the Department of Energy’s Oak Ridge Reservation 
(ORR) are identified. Seventeen species present on the ORR are 
listed by the Tennessee Department of Environment and Conserva- 
tion as either endangered, threatened, or of special concern. Four 
of these are under review by the US Fish and Wildlife Service for 
possible listing as threatened or endangered species. Ten species 
listed by the state occur near and may be present on the ORR; 
four are endangered in Tennessee, and one is a candidate for fed- 
eral listing. A range of habitats supports the rare taxa on the ORR: 
River bluffs, calcareous barrens, wetlands, and deciduous forest. 
Sites for listed rare species on the ORR have been designated as 
Research Park Natural Areas. Consideration of rare plant habitats 
is an important component of resource management and land-use 
planning; protection of rare species in their natural habitat is the 
best method of ensuring their long-term survival. In addition, the 
National Environmental Policy Act requires that federally funded 
projects avoid or mitigate impacts to listed species. The list of rare 
plant species and their location on the ORR should be considered 
provisional because the entire ORR has not been surveyed, and 
state and federal status of all species continues to be updated. 
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37179 (PNL-8810) Ecological investigations at the Pantex 
Plant Site, 1992. Cushing, C.E.; Mazaika, R.R.; Phillips, R.C. Pa- 
cific Northwest Lab., Richland, WA (United States). Sep 1993. 53p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. Order Number DE94000626. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In 1992, Pantex requested that Pacific Northwest Laboratory 
(PNL) conduct a series of ecological surveys to provide baseline 
information for designing detailed ecological studies on the various 
ecosystems present at the Pantex plant site near Amarillo, Texas. 
To this end, PNL scientist and technicians visited the site at differ- 
ent times to conduct investigations and collect samples: July 6-13: 
birds, small mammals, general habitat assessment; August 10-14: 
wetland vegetation, birds, small mammals, Playa invertebrates; 
and September 7-11: birds, small mammals. This report presents 
the results of these three surveys. 


37180 (PNL-SA-22362) The environmental behavior and 
chemical fate of energetic compounds (TNT, RDX, tetryl) in 
soil and plant systems. Cataldo, D.A.; Harvey, S.D.; Fellows, R.uJ. 
Pacific Northwest Lab., Richland, WA (United States). Jun 1993. 
10p. Sponsored by Department of Defense, Washington, DC 
(United States). DOE Contract AC06-76RL01830. (CONF- 
9306222-1: 17. annual Army environmental R&D symposium and 
3rd USACE innovative technology transfer, Williamsburg, VA 
(United States), 22-24 Jun 1993). Order Number DE93019614. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Munitions materials can accumulate or cycle in terrestrial envi- 
rons at production and manufacturing facilities and thus pose 
potential heath and environmental concerns. To address questions 
related to food chain accumulation, the environmental behavior of 
energetic compounds (2,4,6-trinitrotoluene, TNT; hexahydro-1,3,5- 
trinitro-1,3,5-triazine, RDX; 2,4,6-trinitrophenylmethyinitramine, 
tetryl) was evaluated. Emphasis was placed on determining the po- 
tential for soil/plant transfer of munitions residues, translocation and 
distribution within the plant, the extent to which compounds were 
metabolized following accumulation, and the chemical nature and 
form of accumulated residues. Both TNT and tetryl undergo exten- 
sive chemical transformation in soil, forming aminodinitrotoluene 
isomers and N-methyl-2,4,6-trinitroaniline residues, respectively, 
along with a series of unknowns. After 60 days, only 30% of the 
amended TNT and 8% of the amended tetryl remained unchanged 
in the soil. In contrast, 78% of the soil-amended RDX remained 
unchanged after 60 days. After 60 days, plants grown in soils con- 
taining 10 ppm residues contained from 5 yg TNT/g to 600 yg 
RDX/G fresh wt. tissue. TNT and tetryl residues were primarily ac- 
cumulated in roots (75%), while RDX was concentrated in leaves 
and seed. The principal transport form for TNT (root to shoot) was 
an acid labile conjugate of aminodinitrotoluene; RDX was trans- 
ported unchanged. On accumulation in roots and leaves, highly 
polar and non-extractable TNT metabolites dominated, with the 
aminodinitrotoluene isomers accounting for less than 20% of the 
residues present. Only a few percent were present as the parent 
TNT. RDX was partitioned similarly to TNT, with 8 to 30% of the 
RDX appearing as polar metabolites, 20-50% as parent RDX, and 
the balance as non-extractable residues. Tetryl was metabolized to 
N-methyl-2,4,6-trinitroaniline and a variety of polar metabolites. 


37181 (PNWD-2176-HEDR) Conversion and correction fac- 
tors for historical measurements of iodine-131 in Hanford-area 
vegetation 1948-1951: Hanford Environmental Dose Recon- 
struction Project. Denham, D.H.; Mart, E.!.; Thiede, M.E. Pacific 
Northwest Lab., Richland, WA (United States). Sep 1993. 49p. 
Sponsored by Department of Health and Human Services, Wash- 
ington, DC (United States). Order Number DE93041323. Source: 
OSTI; NTIS; INIS. 

This report is a part of the Hanford Environmental Dose Recon- 
struction (HEDR) Project, whose goal is to estimate the radiation 
dose that individuals could have received from emissions since 
1944 at the US Department of Energy’s (DOE) Hanford Site near 
Richland, Washington. The key radionuclide emitted that would af- 
fect the radiation dose was iodine-131 (Napier 1992). Because the 
early methods of measuring iodine-131 were not comparable to 
later techniques, conversion and correction factors are needed to 
convert the historical measurement data into concentration values 





that would be determined using today’s knowledge and technolo- 
gies. This report describes the conversion and correction factors 
developed for reconstructing historical measurements of iodine-131 
in Hanford-area vegetation, which was collected from 1948 through 
the end of December 1951. 


37182 (SAND-93-0070) Surface acoustic wave sensing of 
VOCs in harsh chemical environments. Pfeifer, K.B.; Martin, 
S.J.; Ricco, A.J. Sandia National Labs., Albuquerque, NM (United 
States). Jun 1993. 74p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. Order Number 
DE93040721. Source: OSTI; NTIS; GPO Dep. 

The measurement of VOC concentrations in harsh chemical and 
physical environments is a formidable task. A surface acoustic 
wave (SAW) sensor has been designed for this purpose and its 
construction and testing are described in this paper. Included is a 
detailed description of the design elements specific to operation in 
300°C steam and HCI environments including temperature control, 
gas handling, and signal processing component descriptions. In ad- 
dition, laboratory temperature stability was studied and a minimum 
detection limit was defined for operation in industrial environments. 
Finally, a description of field tests performed on steam reforming 
equipment at Synthetica Technologies Inc. of Richmond, CA is 
given including a report on destruction efficiency of CCl, in the 
Synthetica moving bed evaporator. Design improvements based on 
the field tests are proposed. 


37183 (SCPRI-RM-02-1993) Monthly results of measure- 
ments; February 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 42p. (In 
French). Order Number DE94602052. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 22 tabs. 


37184 (SCPRI-RM-—03-1993) Monthly results of measure- 
ments; March 1993. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). 1993. 56p. (In 
French). Order Number DE94602053. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This report of the SCPRI exposes the principal results concern- 
ing the routine monitoring of environmental radioactivity in France: 
atmospheric dusts, rainwater, surface water, underground water, 
sewage water, drinking water, food chain (milk, vegetables, fishes), 
sea water around nuclear sites and other sites. The activities of 
various radioisotopes are presented in tables. 22 tabs. 


37185 


(SNV-4100) Gasworks sites in Sweden: Inventory 
of the need for after-treatment of the country’s gasworks sites. 
Engdahl, B. Swedish Environmental Protection Agency, Solna 


(Sweden). Mar 1993. 113p. (In Swedish). 
DE94702197. Source: OSTI; NTIS. 

This inventory shows that most of the country’s abandoned gas- 
works sites is poorly investigated. Those few studied reveals heavy 
soil pollution of PAH, cyanides, mercury, cadmium and lead. These 
gasworks sites are very often centrally located, often near water, 
on attractive building sites. In a few cases the ground is already 
built-up with apartment buildings, hospitals or office buildings, with- 
out any prior study of the pollution situation. In other cases 
planning is under way for new buildings. The aim of this report is 
to focus the attention and to spread knowledge about these prob- 
lems, to those working with environmental issues and physical 
planning on local and regional levels, as well as to those energy 
utilities which once run the gasworks, 


Order Number 


37186 (UCRL-CR-111456-Pt.1) CalTOX, a multimedia total 
exposure model for hazardous-waste sites: Part 1, Executive 
summary. McKone, T.E. Lawrence Livermore National Lab., CA 
(United States). Jun 1993. 31p. Sponsored by California State 
Government, Sacramento, CA (United States). DOE Contract W- 
7405-ENG-48. Order Number DE93040847. Source: OSTI; NTIS; 
INIS; GPO Dep. 
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CalTOX has been developed as a spreadsheet model to assist 
in health-risk assessments that address contaminated soils and the 
contamination of adjacent air, surface water, sediments, and 
ground water. The modeling effort includes a multimedia transport 
and transformation model, exposure scenario models, and efforts 
to quantify and reduce uncertainty in multimedia, multiple-pathway 
exposure models. This report provides an overview of the CalTOX 
model components, lists the objectives of the model, describes the 
philosophy under which the model was developed, identifies the 
chemical classes for which the model can be used, and describes 
critical sensitivities and uncertainties. The multimedia transport and 
transformation model is a dynamic model that can be used to 
assess time-varying concentrations of contaminants introduced ini- 
tially to soil layers or for contaminants released continuously to air 
or water. This model assists the user in examining how chemical 
and landscape properties impact both the ultimate route and quan- 
tity of human contact. Multimedia, multiple pathway exposure 
models are used in the CalTOX model to estimate average daily 
potential doses within a human population in the vicinity of a haz- 
ardous substances release site. The exposure models encompass 
twenty-three exposure pathways. The exposure assessment 
process consists of relating contaminant concentrations in the mul- 
timedia model compartments to contaminant concentrations in the 
media with which a human population has contact (personal air, 
tap water, foods, household dusts soils, etc.). The average daily 
dose is the product of the exposure concentrations in these contact 
media and an intake or uptake factor that relates the concentra- 
tions to the distributions of potential dose within the population. 


37187 (UCRL-JC—114126) Electrical resistance tomography 
during gas injection at the Savannah River Site. Ramirez, A.L.; 
Daily, W.D. Lawrence Livermore National Lab., CA (United States). 
May 1993. 6p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9309146—4: 5. an- 
nual American Chemical Society (ACS) Industrial and Engineering 
Chemistry (I&EC) Division special symposium on emerging tech- 
nologies for hazardous waste management, Atlanta, GA (United 
States), 27-29 Sep 1993). Order Number DE94000394. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Electrical resistance tomography (ERT) is used to monitor some 
of the in situ remediation processes being evaluated for removal of 
volatile organic compounds from subsurface water and soil at the 
Integrated Demonstration for VOC's in Soils and Groundwater at 
Non Arid Sites, the Savannah River Site, near Aiken, South Car- 
olina. Air was injected in the saturated zone and the intrained air 
was tomographically imaged by its effects on the formation electri- 
cal resistivity. The authors found that the flow paths are confined to 
a complex three dimensional network of channels, some of which 
extend as far as 30 m from the injection well. They conclude, 
based on these results, that the shape and extent of the air plume 
are controlled by spatial variations in the local gas permeability. 
These channels are somewhat unstable over a period of months 
and new channels appear to form with time. 


37188 (UCRL-JC—114858) An environmental assessment 
strategy for the identification of pollution prevention opportu- 
nities in the southern Urals Region of Russia. Gonzalez, M.A.; 
Ott, R.L. Lawrence Livermore National Lab., CA (United States). 
23 Aug 1993. 5p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9309243-1: 4. 
international symposium on industry and environment in the devel- 
oping world, Alexandria (Egypt), 6-7 Sep 1993). Order Number 
DE93040848. Source: OSTI; NTIS; INIS; GPO Dep. 

The serious environmental problems of the South Urals Region 
of Russia have been broadly described in a report coauthored by 
Russian weapons scientists. The importance of taking the first 
steps to prevent further environmental damage and adverse public 
health effects has been recognized by the international scientific 
community. Scientists at the Lawrence Livermore National Labora- 
tory have initiated a project to assist the Russians in their pollution 
prevention efforts. The specific objectives of this project are to: (1) 
conduct a pragmatic survey of the industrial and governmental pol- 
lution sources in a limited geographic region of the South Urals 
and (2) identify the priorities for pollution prevention and for food 
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and water supply improvements at distribution points. The empha- 
sis is on preventing adverse impacts to human health and 
improving industrial productivity. This project focuses on immediate 
pollution problems resulting from current operations and their solu- 
tions, not on long-term research related to the large-scale cleanup 
of legacy wastes. The project emphasizes near-term cost effective 
solutions to prevent pollution while longer term research aimed at 
contamination from past practices is pursued by other scientists. 
The project is being conducted in collaboration with environmental 
and physical scientists from institutes associated with the Ural 
Branch of the Russian Academy of Sciences; government officials 
at the national, regional, and local levels; and non-governmental 
Russian environmental groups. A broad cross section of Russian 
technical, political, and environmental abilities and interests is 
mandatory. This cross section will ensure the technical quality, the 
political acceptability, and the popular credibility of the project re- 
sults to the affected Russians in the South Urals. Progress on this 
project is presented in this paper. 


37189 (WHC-SD-EN-AP-—146) Description of work for 100-N 
Hanford Generating Plant settling pond drilling and sampling. 
Galbraith, R.P. Westinghouse Hanford Co., Richland, WA (United 
States). [1993]. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO6-87RL10930. Order Number 
DE93041122. Source: OSTI; NTIS; INIS; GPO Dep. 

This description of work details the field activities associated with 
borehole drilling and sampling of the 100-N Hanford Generating 
Plant (HGP) Settling Pond and will serve as a field guide for those 
performing the work. It should be used in conjunction with the En- 
vironmental Investigations and Site Characterization Manual (WHC 
1988a) for specific procedures. The borehole location is shown in 
Figure 1. The settling pond, the dimensions of which are 40 m by 
16 m (131.3 ft by 52.5 ft), is located at the HGP adjacent to the 
100-N Area. The pond received process water from the plant. The 
water contained trace oxygen scavenging conditioners such as 
morpholine, hydrazine, and ammonia. Surface radioactivity read- 
ings are 150 to 500 cpm. Trace levels of surface contamination are 
present. Drilling and sampling will be in accordance with proce- 
dures in the Ell manual (WHC 1988a). 


37190 (WSRC-TR-93-060) Mixed Waste Management Facil- 
ity (MWMF) groundwater monitoring report: Fourth quarter 
1992 and 1992 summary. Westinghouse Savannah River Co., 
Aiken, SC (United States). Mar 1993. 687p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035. 
Order Number DE93040086. Source: OSTI; NTIS; INIS; GPO Dep. 

During fourth quarter 1992, nine constituents exceeded final 
Primary Drinking Water Standards (PDWS) in one or more ground- 
water samples from monitoring wells at the Mixed Waste 
Management Facility (MWMF) and adjacent facilities. As in previous 
quarters, tritium and trichloroethylene were the most widespread 
constituents. Fifty-seven (48%) of the 120 monitoring wells, con- 
tained elevated tritium activities, and 23 (19%) contained elevated 
trichloroethylene concentrations. Total alpha-emitting radium, tetra- 
chloroethylene, chloroethene, cadmium, 1,1-dichloroethylene, lead, 
or nonvolatile beta levels exceeded standards in one or more 
wells. During 1992, elevated levels of 13 constituents were found 
in one or more of 80 of the 120 groundwater monitoring wells 
(67%) at the MWMF and adjacent facilities. Tritium and 
trichloroethylene exceeded their final PDWS more frequently and 
more consistently than did other constituents. Tritium activity 
exceeded its final PDWS m 67 wells and trichloroethylene was. el- 
evated in 28 wells. Lead, tetrachloroethylene, total alpha-emitting 
radium, gross alpha, cadmium, chloroethene, 1,1-dichloroethylene 
1,2-dichloroethane, mercury, or nitrate exceeded standards in one 
or more wells during the year. Nonvolatile beta exceeded its drink- 
ing water screening level in 3 wells during the year. 


37191 (WSRC-TR-93-272) Mixed Waste Management Facil- 
ity (MWMF) groundwater monitoring report: First quarter 1993. 
Westinghouse Savannah River Co., Aiken, SC (United States). Jun 
1993. 559p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC09-89SR18035. Order Number 
DE93040635. Source: OSTI; NTIS; INIS; GPO Dep. 

During first quarter 1993, eight constituents exceeded final Pri- 
mary Drinking Water Standards in groundwater samples from 
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downgradient monitoring wells at the Mixed Waste anagement Fa- 
cility, the Old Burial Ground, the E-Area Vaults, and the proposed 
Hazardous Waste/Mixed Waste Disposal Vaults (HWMWDV). As in 
previous quarters, tritium and trichloroethylene were the most 
widespread constituents. Tetrachloroethylene, chloroethene, 1,1- 
dichloroethylene, gross alpha, lead, or nonvolatile beta levels also 
exceeded standards in one or more wells. The elevated con- 
stituents were found primarily in Aquifer Zone |IBz (Water Table) 
and Aquifer Zone |IB,, (Barnwell/McBean) wells. However, several 
Aquifer Unit IIA (Congaree) wells also contained elevated con- 
stituent levels. The groundwater flow directions and rates in the 
three hydrostratigraphic units were similar to previous quarters. 


37192 (WSRC-TR-93-279) Metallurgical Laboratory Haz- 
ardous Waste Management Facility groundwater monitoring 
report: First quarter 1993. Westinghouse Savannah River Co., 
Aiken, SC (United States). Jun 1993. 242p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC09-89SR18035. 
Order Number DE93019828. Source: OSTI; NTIS; GPO Dep. 

During first quarter 1993, samples from 18 groundwater monitor- 
ing wells of the AMB series at the Metallurgical Laboratory 
Hazardous Waste Management Facility were analyzed for certain 
heavy metals, indicator parameters, radionuclides, volatile organic 
compounds, and other constituents. Nine parameters exceeded 
standards during the quarter. As in fourth quarter 1992, tetra- 
chloroethylene and trichloroethylene exceeded the final Primary 
Drinking Water Standards in 4 and 7 wells, respectively. 
Dichloromethane (methylene chloride), not previously compared to 
a standard in the Savannah River Site Groundwater Monitoring 
Program, was elevated in one well. Aluminum, iron, manganese, 
pH, specific conductance, and total organic halogens exceeded the 
Savannah River Site Flag 2 criteria; all of these parameters, with 
the exception of aluminum, were reported as elevated in AMB 
wells during previous quarters. Groundwater fiow directions and 
rates in the water-table unit and the upper section of the Congaree 
were similar to previous quarters. 
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Refer also to citation(s) 34975, 35138, 35187, 35206, 35290, 
35291, 35292, 35293, 35308, 35311, 35314, 35317, 35318, 35319, 
35323, 35334, 35485, 35486, 35489, 35490, 35492, 35499, 35500, 
36477, 37085, 37122, 37123, 37140, 37158, 37166, 37168, 37177, 
37183, 37184, 37219, 37220, 37221, 37222, 37223, 37224, 37225, 
37226, 37288, 37289 


37193 (BNL-49358) Zooplankton data: Vertical distribu- 
tions of zooplankton in the Norweigian and Greenland Seas 
during summer, 1989. Lane, P.V.Z.; Smith, S.L.; Schwarting, E.M. 
Brookhaven National Lab., Upton, NY (United States). Aug 1993. 
158p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH00016. Order Number DE93040071. 
Source: OSTI; NTIS; GPO Dep. 

Recent studies of zooplankton populations in the Greenland Sea 
have focused on processes at the Marginal Ice Zone (MIZ) and the 
areas immediately adjacent to it under the ice and in open water. 
These studies have shown a relatively short period of intense sec- 
ondary productivity which is closely linked temporally and spatially 
to phytoplankton biooms occurring near the ice edge in spring and 
early summer. During the summer of 1989 we participated in a 
project focusing on benthic and water column processes in the 
basins of the Norwegian and Greenland Seas. This study allowed 
us to compare biological processes at the MIZ with those occurring 
in the open waters of the Greenland Sea, and to compare pro- 
cesses at both of these locations with those in the Norwegian Sea. 
The data presented in this report are the results of zooplankton net 
tows covering the upper 1000 meters of the water column over the 
Norwegian Sea basin and the Greenland Sea basin, and the upper 
500 meters of open water adjacent to the MIZ in the Greenland 
Sea. Sampling was conducted between 12 and 29 July 1989. 


37194 (CCOFI-92006490, pp. 47-62) Mesoscale oceanic re- 
sponse to wind events off central California in spring 1989: 
CTD surveys and AVHRR imagery. Schwing, F.B. (Pacific Fish- 
eries Environmental Group, Monterey, CA (US)); Husby, D.M.; 





Garfield, N.; Tracy, D.E. California Cooperative Oceanic Fisheries 
Investigations, Long Beach, CA (United States). Nov 1991. In Caii- 
fornia cooperative oceanic fisheries investigations reports, January 
1—December 31, 1990. 154p. Source: OSTI; CalCOFI Coordina- 
tor, Univ. of California, San Diego, Marine Life Research Group, 
Scripps Institution of Oceanography, 9500 Gilman Drive, La Jolla, 
CA 92093-0227. 

Analysis of hydrographic data obtained during juvenile groundfish 
surveys, in relation to local wind forcing and AVHRR (Advanced 
Very High Resolution Radiometer) sea-surface temperature (SST) 
satellite imagery, reveals that the oceanic region off central Califor- 
nia between Point Reyes and Point Sur in spring 1989 was 
characterized by complex circulation patterns and considerable 
temporal and mesoscale variability. The “spring transition” to 
upwelling-favorable winds is most clearly evidenced by rapid, large 
decreases in SST (up to 4°—-5°C) measured at four meteorological 
buoys. Daily-averaged winds are spatially coherent and oscillate 
between upwelling-favorable and relaxation conditions at 3—10-day 
intervals. Persistent upwelling centers near Point Reyes and Point 
Ano Nuevo were characterized by relatively cool, salty (8°-10°C, 
33.6—34.0 psu) water in the upper 50 m, which is derived from off- 
shore water at depths of 50-100 m. Water-mass analysis reveals 
that upwelled water is advected equatorward from its source. Some 
upwelled water is transported into shallow coastal areas and 
warmed. Alongshelf fronts between relatively warm, low-salinity 
(>13°C, <33.5 psu) offshore water and cool, higher-salinity up- 
welled water are advected onshore in response to wind relaxation 
or reversal events; frontal gradients intensify at these times. 
AVHRR’ imagery verifies the spatial patterns and complex 
mesoscale variability of the near-surface patterns observed in the 
CTD (conductivity/temperature/depth) survey data. Eddylike hydro- 
graphic features are noted with horizontal scales on the order of 
the station spacing (10 km). How the complex circulation patterns 
and intense mesoscale spatial and temporal variability affect the 
survival and subsequent recruitment of juvenile groundfish is dis- 
cussed. 24 refs., 11 figs. 


37195 (CEA-CONF—11510) In-situ effluents dispersion sim- 
ulation in the sea using a colored tracer. Deville-Cavelin, G. 
CEA Centre d'Etudes de Fontenay-aux-Roses, 92 (France). Dept. 
de Protection de l'Environnement et des Installations. 1992. 6p. (In 
French). (CONF-920950—: Seminar on impact of nuclear installa- 
tions on the environment, Fribourg (Switzerland), 15-18 Sep 1992). 
Order Number DE94603056. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The experiment has for objective to know the characteristics of 
liquid effluent dispersion near the discharge point of the future nu- 
clear reactor at Sidi Boulbra (Morocco) in the Atlantic Ocean. 


37196 


(CEA-CONF-11511) The impact of nuclear power 
stations and of a fuel reprocessing plant on the Rhone river 
and its prodelta. Foulquier, L.; Garnier-Laplace, J.; Lambrechts, 
A.; Charmasson, S.; Pally, M. CEA Centre d’Etudes de Fontenay- 
aux-Roses, 92 (France). Dept. de Protection de |'Environnement et 
des Installations. 1992. 8p. (CONF-920950—: Seminar on impact of 
nuclear installations on the environment, Fribourg (Switzerland), 


15-18 Sep 1992). Order Number DE94603215. Source: 
NTIS (US Sales Only); INIS. 

The Rhone, with its 6 nuclear sites (17 reactors of various types 
and a fuel reprocessing unit), presents a relevant example for com- 
paring the impact of these various installations on the aquatic 
ecosystem. Artificial radioactivity (7 emitters, Pu, 9H, °°Sr...) and 
natural radioactivity are monitored in sediments and various living 
organisms in the river and its prodelta. A summary of the radioeco- 
logical procedure is given and illustrated with examples selected 
from results obtained over the last fifteen years (data resulting from 
about 7500 samples taken up- and downstream of the installations 
and in the prodelta). The evolution of results obtained during this 
period by + spectrometry on fish up- and downstream of the nu- 
clear power station at Bugey and the Marcoule fuel reprocessing 
unit is presented. The role of aquatic vegetation as indicator of 
radiocontamination is also illustrated. The evolution in the concen- 
tration levels of -y emitting artificial radionuclides in sediments and 
mussels in the prodelta is commented on in order to show the 
global radioecological impact of the Rhone in the Mediterranean 


OSTI; 
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sea. The analyses presented show that it is possible to quantify 
the influence of each source term on the total artificial radioactivity 
of the compartments of the ecosystem. The source terms are at- 
mospheric fallout from early nuclear weapon tests and of the 
Chernobyl accident, and liquid wastes of various composition from 
nuclear installations. 


37197 (DOE/EW/53023-T2) Hazardous materials in aquatic 
environments of the Mississippi River basin: Quarterly project 
status report, April 1, 1993—June 30, 1993. Tulane Univ., New 
Orleans, LA (United States). [1993]. 27p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG01-93EW53023. 
Order Number DE93019347. Source: OSTI; NTIS; GPO Dep. 
During this quarter, the Review Panel made its final recommen- 
dations regarding which of the proposals should be funded. 
included in this report is a brief status report of each of the re- 
search and education projects that are currently funded in this 
project. The Coordinated Instrumentation Facility (CIF) sponsored 3 
seminars on Environmental Sample Preparation Techniques. These 
seminars were designed to educate the investigators on the use of 
microwave digestion systems for sample preparation and the use of 
Inductively Coupled Plasma and Atomic Absorption Specrtroscopy 
for analyses. During this period, Tulane and Xavier Universities 
have worked closely with Oak Ridge National Laboratories (ORNL) 
to develop a long term relationship that will encourage interaction 
and collaborations among the investigators at all of the institutions. 


37198 (DOE/OSTI-11674) Ocean processes: US Southeast 
Continental Shelf. USDOE Office of Scientific and Technical Infor- 
mation, Oak Ridge, TN (United States). [1993]. 112p. Sponsored 
by USDOE, Washington, DC (United States). Order Number 
DE93010744. Source: OSTI; NTIS; GPO Dep. 

This volume, Ocean Processes: US Southeast Continental Shelf, 
summarizes research conducted in the South Atlantic Bight (SAB) 
from 1977 to 1991 under the auspices of the US Department of 
Energy. The purpose of this research was to describe and quantify 
processes controlling the inputs, distribution, cycling, and fate of 
materials produced in and entering the SAB from the continent and 
central ocean. For the purposes of study and definition, the conti- 
nental shelf of the SAB was divided into three oceanographic 
regimes depending on major controlling processes evident in each. 
These regimes are the inner, mid, and outer continental shelf 
zones. Chapter 1 defines these zones, provides a history of and 
rationale for the program, and summarizes some of the more im- 
portant results. Chapters 2 and 3 describe our state of knowledge 
of processes affecting the physics, chemistry, and biology of the in- 
ner and outer continental shelf zones, respectively. The mid shelf 
zone is not treated separately because processes known to occur 
there are not unique to that zone but rather are a combination of 
those which control processes on the inner and outer shelves. 
These processes are described, where applicable, in Chapters 2 
and 3. In Chapter 4 extrapolations and projections are advanced to 
suggest ways in which long-term trends in climate, such as global 
warming, may influence oceanographic processes in the SAB. 


37199 (DOE-RAS—93.002) Radiological assessment of pri- 
vate water supplies in Dolgellau, North Wales. Green, D.; 
McReddie, R.; Holland, B. ICI Tracerco, Billingham (United King- 
dom). 1993. 54p. Sponsored by Department of the Environment, 
London (United Kingdom). Radioactive Substances Div. Contract 
PECD-7/9/539;DG-LF-1142. Order Number DE94602064. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Water samples from 100 private water supplies in the Meirion- 
nydd District Council area of Dolgellau, North Wales have been 
analysed for natural and artificial radionuclides and the elements 
Calcium and Strontium. In addition 20 of the 100 supplies were 
specifically sampled for the measurement of radon-222. Of the 100 
supplies tested all total alpha and beta values were within the 
WHO guideline values. An assessment of the radiological signifi- 
cance of the analytical data has been carried out by calculating the 
committed effective dose equivalent to a hypothetical critical group 
which would arise from the consumption of water during a single 
year. The maximum adult annual committed effective dose equiva- 
lent for artificial and total radionuclides measured during this 
programme of monitoring was found to be 3.2 and 560 Sv, re- 
spectively. (author). 
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37200 (IAEA-TECDOC-~713, pp. 17-40) Interaction of so- 
lutes with geologic media. Uranium, thorium and radium 
isotope profiles of aqueous and mineral phases in a lateritic 
weathered zone. Lowson, R.T. (Australian Nuclear Science and 
Technology Organisation, Lucas Heights, New South Wales (Aus- 
tralia). Lucas Height Research Lab.); Reid, P.D.; Sarbutt, J.V. 
International Atomic Energy Agency, Vienna (Austria). Jul 1993. In 
Nuclear techniques in the study of pollutant transport in the 
environment. Interaction of solutes with geological media (method- 
ological aspects): Final report of a co-ordinated research 
programme, 1987-1992. 3438p. Order Number DE94602763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This is a report of a detailed study of the isotopic and chemical 
characteristics of the near surface aquifer across an uranium ore 
body in the tropical Northern Territory, Australia. The report reviews 
the geology, mineralogy and pedeology of the ore body as it im- 
pacts on the study. Some incomplete results are presented for the 
uranium series isotopic distribution across the mineral phases. The 
results of a two year sampling program are presented. The results 
indicate an anomalous dip in the uranium activity ratio with time. 
The dip appears to be associated with the cycling of the wet and 
dry seasons. The results are interpreted in terms of a ‘loss term’ 
arising from recoil emplacement. A final sampling set will be 
reported outside the reporting framework of this collaboration. (au- 
thor). 14 refs, 5 figs, 4 tabs. 


37201 (IAEA-TECDOC-—713, pp. 41-81) Natural series nu- 
clide and rare-earth element studies of groundwaters from two 
radioactive deposits. Miekeley, N. (Pontificia Univ. Catolica do 
Rio de Janeiro, RJ (Brazil). Dept. de Quimica); Coutinho Jesus, H. 
de; Porto Silveira, C.L. da; Osmond, K.; Linsalata, P.; Degueldre, 
C. International Atomic Energy Agency, Vienna (Austria). Jul 1993. 
Contract IAEA-R-3937-BRA. In Nuclear techniques in the study of 
pollutant transport in the environment. Interaction of solutes with 
geological media (methodological aspects): Final report of a co- 
ordinated research programme, 1987-1992. 343p. Order Number 
DE94602763. Source: OSTI; NTIS (US Sales Only); INIS. 

Data are presented on natural series radionuclides and rare- 
earth elements (REE) in pre-filtered (<450 nm) near-surface and 
deeper groundwaters from the Osamu Utsumi uranium mine and 
the Morro do Ferro thorium-REE-deposit, both situated in the 
Pocos de Caldas plateau in the state of Minas Gerais (MG), Brazil. 
In the Osamu Utsumi mine, very high concentrations of uranium 
(up to 10 mg/l) were measured in near-surface waters. In ground- 
waters (60-120 m), concentrations of this element are typically 
between 3 and 10 yg/l. The reduced concentrations of uranium in 
the aquifer rock of the Morro do Ferro are reflected in the consider- 
ably lower concentrations of this element in waters from this 
environment. The concentrations of *9*Th in groundwaters from 
both sites are very low and generally <0.1 g/l, however, they can 
be higher by a factor of 100 or more in surficial waters rich in hu- 
mic compounds (Morro de Ferro) or in sulfate (Osamu Utsumi 
mine). Pronounced radioactive disequilibria between 234U and 238U 
were measured in groundwaters, which are characterized by an 
excess of °°4U due to preferential leaching of this isotope and/or 
recoil effects. An increase of the °°4U:258U activity ratios with sam- 
pling depth has been measured. Due to extreme low solubility of 
thorium and its tendency for sorption on suspended particles, the 
230Th:254L) ratios in groundwaters are also very low (<0.001). 
Rare-earth element concentrations in groundwaters from both sites 
are typically in the range between 1 - 50 yg/l for the LREE (La, 
Ce, Nd) and 0.001 - 0.1 for the HREE (Ho-Lu), but can be much 
higher in surficial waters of high complexation capacities, as ob- 
served for thorium. 49 refs, 16 figs, 10 tabs. 


37202 (IAEA-TECDOC-713, pp. 99-121) Radiotracer study 
of the interaction of radioactive pollutants with surface water 
sedimen's and suspended solids. Benes, P. (Czech Technical 
Univ., Prague (Czech Republic). Dept. of Nuclear Chemistry); 
Cernik, M. International Atomic Energy Agency, Vienna (Austria). 
Jul 1993. In Nuclear techniques in the study of pollutant transport 
in the environment. Interaction of solutes with geological media 
(methodological aspects): Final report of a co-ordinated research 
programme, 1987-1992. 343p. Order Number DE94602763. 
Source: OSTI; NTIS (US Sales Only); INIS. 
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Radiotracer method is used for the study of the interaction of 
selected radionuclides with freshwater solids with the aim of con- 
tributing to the knowledge of mechanisms and laws of the 
interaction, evaluating of the importance of the interaction for math- 
ematical modelling of radionuclide transport in rivers and obtaining 
data suitable as input parameters for such modelling. At first, labo- 
ratory batch method for radiotracer study of the interaction is 
proposed and evaluated. Then the effects of important factors on 
the interaction are studied using *°Co, ®5Sr and '97Cs, and suit- 
able ways for mathematical description of the effects are proposed. 
Kinetics of the interaction is described using two-setup kinetic 
model and the dependence of parameters of the model on concen- 
tration of the solid phase is determined. The variability of the 
parameters due to seasonal and other variations in composition of 
water and solids in a river is examined and the parameters are 
used for analysis of migration of '°’Cs in a river contaminated by 
accidental release of waste waters from a nuclear power plant. The 
possibilities and limitations of modelling the migration using simple 
migration model are analyzed. (author). 13 refs, 9 figs, 12 tabs. 


37203 (IAEA-TECDOC-—713, pp. 181-208) Methodologies 
and approaches in experimental studies, using radioisotope 
tracers, of pollutant transport in hydrological environment. Vi- 
tart, X. (CEA Centre d'Etudes de Grenoble, 38 (France)); Margrita, 
R. International Atomic Energy Agency, Vienna (Austria). Jul 1993. 
In Nuclear techniques in the study of pollutant transport in the 
environment. Interaction of solutes with geological media (method- 
ological aspects): Final report of a co-ordinated research 
programme, 1987-1992. 343p. Order Number DE94602763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This paper provides a general review of our laboratory activities 
in the field of pollutant transport in the hydrological environment, 
from the method to be used to the problem to be solved. (author). 
16 refs, 18 figs. 


37204 (IAEA-TECDOC~—713, pp. 237-254) The modelling 
process: Theoretics and applications to the migration of ra- 
dioactive substances in the environment. Monte, L. (ENEA, 
Casaccia (Italy). Centro Ricerche Energia). International Atomic En- 
ergy Agency, Vienna (Austria). Jul 1993. In Nuclear techniques in 
the study of pollutant transport in the environment. Interaction of so- 
lutes with geological media (methodological aspects): Final report 
of a co-ordinated research programme, 1987-1992. 343p. Order 
Number DE94602763. Source: OSTI; NTIS (US Sales Only); INIS. 

Theoretic presentations of compartment, diffusion and transport 
models are reported after a brief analysis of the basic principles of 
the modelling process. Two applications of the above models are 
described in detail: a) behaviour of dissolved radionuclides in deep 
lakes, b) migration of '°’Cs in soils. 20 refs, 2 figs, 2 tabs. 


37205 (IAEA-TECDOC-713, pp. 255-287) Hydrogeochemical 
modelling of pollutant transport in surface water systems. 
Hansen, A.M. (Instituto Mexicano de Tecnologia del Agua, Jiutepec 
(Mexico)). international Atomic Energy Agency, Vienna (Austria). 
Jul 1993. In Nuclear techniques in the study of pollutant transport 
in the environment. Interaction of solutes with geological media 
(methodological aspects): Final report of a co-ordinated research 
programme, 1987-1992. 3438p. Order Number DE94602763. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To predict the behaviour of pollutants liberated into natural aque- 
ous systems, identification and understanding of the processes 
which control their transport and retention, under a wide range of 
environmental scenarios, are required. The importance of chemical 
reactions at the solid/solution interfaces has been recognized, 
since these processes are, to a wide extent, responsible for the re- 
tention of pollutants during the hydrodynamic transport in rivers, 
lakes and oceans. The study of the dynamics of pollutants in water 
systems requires several steps: 1) the detailed physical and chem- 
ical characterization of the system; 2) knowledge of the dynamics 
of the pollutant-sediment interactions; 3) modeling of experimental 
results; 4) extrapolation to natural conditions. The required physical 
characteristics include specific surface area and pore size distribu- 
tion. The chemical characteristics are: pHpz- and acidity constants 
of amphoteric surface adsorption sites, mineralogy, chemical ele- 
ment composition, and total organic carbon (TOC). The adsorption 
of heavy metals in sediments was studied using an isotopic dilution 





technique. The speciation (the physical and chemical forms of an 
element) was simulated with the numerical model HYDRAQL, 
which inciudes a subprogram tnat computes the distribution of poi- 
lutants between sediments and water with surface complexation 
modeis (SCM's). in this work, the Triple Layer Model (TLM) was 
found to be most appropriate since ionic strength had a strong in- 
fluence on tne adsorption in most cases. This model could also be 
used to predict the speciation under environmental conditions dif- 
ferent from those being analyzed in the laboratory. (author). 37 
refs, 26 figs, 9 tabs. 


37206 (ORNUTM-11073) First report on the Oak Ridge K- 
25 Siie Biological Monitoring and Abatement Program for 
Mitchell Brancin. Smith, J.G. (ed.); Adams, S.M.; Kszos, L.A.; 
Ryon, M.G.; Southworth, G.R.; Loar, J.M. Oak Ridge National Lab., 
TN (United States). Aug 1993. 123p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93040976. Source: OSTI; NTIS; INIS; GPO Dep. 

Environmental Sciences Division Publication No. 4099. 

A modified National Poliutant Discharge Elimination System per- 
mit was issued to the Oak Ridge Gaseous Diffusion Plant (now 
referred to as the Oak Ridge K-25 Site) on September 11, 1986. 
The Oak Ridge K-25 Site is a former uranium-enrichment produc- 
tion facility, which is currently managed by Martin Marietta Energy 
Systems, Inc. for the US Department of Energy. As required in Part 
lil (L) of that permit, a plan for the biological monitoring of Mitchell 
Branch (K-1700 stream) was prepared and submitted for approval 
to the US Environmental Protection Agency and the Tennessee 
Department of Environment and Conservation [formerly the Ten- 
nessee Department of Health and Environment (Loar et al. 1992b)]. 
The K-25 Site Biological Monitoring and Abatement Program 
(BMAP) described biomonitoring activities that would be conducted 
over the duration of the permit. Because it was anticipated that the 
composition of existing effluent streams entering Mitchell Branch 
would be altered shortly after the modified permit was issued, sam- 
pling of the benthic invertebrate and fish communities (Task 4 of 
BMAP) was initiated in August and September 1986 respectively. 


37207 (PNL-8684) Differential utilization of allochthonous 
and autochthonous carbon by aquatic insects of two shrub- 
steppe desert spring-streams: A stable carbon isotope 
analysis and critique of the method. Mize, A.L. (Old Dominion 
Univ., Norfolk, VA (United States)). Pacific Northwest Lab., Rich- 
land, WA (United States). Jun 1993. 126p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO6-76RL01830. 
Order Number DE93016835. Source: OSTI; NTIS; INIS; GPO Dep. 

Thesis submitted to Old Dominion University, Norfolk, VA. 

The purpose of this study is to assess whether the carbon sup- 
porting stream food webs comes principally from terrestrial sources 
or is produced within the stream. Lacking data to resolve the 
allochthonous/autochthonous issue with any finality, stream ecolo- 
gists have alternately postulated that stream carbon was principally 
autochthonous or principally allochthonous. Others argued that 
autochthonous and allochthonous carbon resources cannot be sep- 
arated and that the allochthonous/autochthonous dependence 
issue is unresolvable. Many investigators have seized upon stable 
carbon isotopes technology as the tool to resolve the controversy. 
Unfortunately most investigators have conceded that the results 
are rarely quantitative and that the qualitative relationships are am- 
biguous. This study points out the fallacies of trying to conjure 
single isotopic values for either allochthonous or autochthonous 
carbon. It suggests that stable carbon isotope technology is not re- 
liable in establishing specific consumer/food source relations and 
that it is not suitable for assessing allochthonous/autochthonous 
carbon dependence in freshwater streams. 


37208 (SRL-ETS—92-0061) Individual and population dose 
to users of the Savannah River following K-Reactor tritium re- 
lease. Carlton, W.H.; Hamby, D.M. Westinghouse Savannah River 
Co., Aiken, SC (United States). 1992. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO09-89SR18035. 
Order Number DE93019464. Source: OSTI; NTIS; INIS; GPO Dep. 

Approximately 5700 curies of tritium were released to Pen 
Branch between December 22, 1991 and December 25, 1991. As 
expected, the tritiated water traveled through the Savannah River 
swamp to Steel Creek and the Savannah River. Elevated tritium 
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concentrations in the river at Becks Ferry (Beaufort-Jasper) and 
Abercorn Creek (Port Wentworth) has caused some concern 
among downstream water users as to the amount of tritium avail- 
able for uptake through the domestic drinking water supplies at the 
Beaufort-Jasper and Port Wentworth water treatment facilities. 
Radiation dose to the downstream drinking water population is esti- 
mated in this report. 


37209 (TVA-93040418) Chickamauga Reservoir 1992 fish- 
eries monitoring cove rotenone results. Kerley, B.L. Tennessee 
Valley Authority, Knoxvilie, TN (United States). Jun 1993. 58p. 
Sponsored by Tennessee Valiey Authority, Knoxville, TN (United 
States). Order Number DE93040418. Source: OSTI; NTIS. 

The Tennessee Valley Authority (TVA) is required by the National 
Pollutant Discharge Elimination System (NPDES) Permit for Se- 
quoyah Nuclear Plant (SQN) to conduct and report annually a 
nonradiological operational monitoring program to evaluate poten- 
tial effects of SQN on Chickamauga Reservoir. This monitoring 
program was initially designed to identify potential changes in wa- 
ter quality and biological communities in Chickamauga Reservoir 
resulting from operation of SQU. Chickamauga Reservoir cove 
rotenone sampling has also been conducted as part of the preop- 
erational monitoring program for Watts Bar Nuclear Plant (WBN) to 
evaluate the combined effects of operating two nuclear facilities on 
one reservoir once WBU becomes operational. The purpose of this 
report is to present results of cove rotenone sampling conducted 
on Chickamauga Reservoir in 1992. 


37210 (TVA/WM-93/11) Reservoir vital signs monitoring, 
1992: Bacteriological conditions in the Tennessee Valley: 
Fourth annual report. Fehring, J.P. Tennessee Valley Authority, 
Chattanooga, TN (United States). May 1993. 70p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93040574. Source: OSTI; NTIS. 

Twenty-eight designated swimming beaches, four informal 
swimming areas, two canoe launching or landing sites, and two ad- 
ditional sites on a canoeing stream were sampled at least ten 
times each during 30-day sampling periods in the summer of 1992. 
One designated swimming beach, one informal swimming area, 
and two canoe launching or landing sites exceeded the recom- 
mended criterion of geometric mean concentrations of fecal 
coliform bacteria of 200/100 mL. In addition to these four sites, five 
designated swimming beaches and one informal swimming area 
exceeded the US Environmental Protection Agency (EPA) recom- 
mended criterion by having more than 10 percent of the fecal 
coliform samples with concentrations greater than 400/100 mL. 
Rainfall was an important factor for these six sites and the four 
sites that did not meet the geometric mean criterion. Some sam- 
pling sites are affected by rainfall more than others. When bacteria 
concentrations increase after rainfall, it indicates that site is vulner- 
able to contamination from nonpoint sources of pollution. 
Recreational use of these sites following rainfall is discouraged. If 
samples collected within 24 hours of rainfall (one-half inch or more) 
are excluded, all-but one of the ten sites have better bacteriological 
water quality, and two meet both the geometric mean and maxi- 
mum concentration criteria. Five canoe access locations on the 
Bear Creek floatway, plus one site upstream and another down- 
stream of the floatway were sampled eight times each during 1992. 
All seven sites met recreation criteria. 


37211 (TVA/WM-93/20) Survey of brook trout (Salvelinus 
fontinalis) population in the Upper Little Tennessee River 
watershed, Macon and Swain Counties, North Carolina. Ten- 
nessee Valley Authority, Chattanooga, TN (United States). Aug 
1993. 43p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE93040575. Source: OSTI; NTIS. 

During the months May—November 1992, as part of the Western 
North Carolina Alliance upper Little Tennessee River watershed 
survey, streams in the North Carolina portion (Macon and Swain 
Counties) of the watershed were surveyed for the presence of 
brook trout (Salvelinus fontinalis). The purposes of this survey were 
threefold: (1) To use this sensitive, pollution-intolerant species as 
an indicator organism for high quality waters. (2) To assist the 
North Carolina Wildlife Resources Commission, the US Forest Ser- 
vice, and private landowners in managing for and protecting this 
popular game fish. (3) To locate possible stocks of pure “southern 
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Appalachian strain” brook trout. Research is currently underway at 
the University of Tennessee and Auburn University to determine 
whether there is in fact a distinct southem subspecies or race of S. 
fontinalis. This author is one of those who is inclined to believe 
there is. 


37212 (TVA/WM-93/22) Biomonitoring of fish communities, 
using the Index of Biotic Integrity (IBI) in Rabbit Creek-Cat 
Creek Watershed, Summer 1992. Tennessee Valley Authority 
Chattanooga, TN (United States). Aug 1993. 16p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93040577. Source: OSTI; NTIS. 

The Index of Biotic Integrity (IBI) is a method for evaluating the 
health of water bodies and watersheds by analyzing sample 
catches of fishes. Sites are scored on a numerical scale of 12-60 
and on that basis assigned to a “bioclass” ranging from “very poor” 
to “excellent.” Overall, the major causes of depressed IBI scores in 
the Rabbit Creek watershed would appear to be: Organic pollution, 
mostly from livestock, but also from agricultural runoff and possible 
septic tank failures; sedimentation, principally from stream bank 
damage by cattle, also possibly from agriculture and construction; 
toxic pollution from agrochemicals applied to Holly Springs Golf 
course and agricultural fields’ and Warming of water and evapora- 
tion loss due to elimination of shade on stream banks and 
construction of ponds. 


37213 (TVA/WM-93/23) A watershed survey and educa- 
tional program to enhance environmental quality in the Upper 
Little Tennessee River Valley: Year 4, Executive summary. Ten- 
nessee Valley Authority, Chattanooga, TN (United States). Aug 
1993. 10p. Sponsored by Tennessee Valley Authority, Knoxville, TN 
(United States). Order Number DE93040578. Source: OSTI; NTIS. 

Work carried out during 1992 under TVA grant No. TV-74216A, 
administered by the Western North Carolina Alliance, may be bro- 
ken down into four categories: Index of Biotic Integrity (IBI), 
Macroinvertebrate Biomonitoring, Visual Reconnaissance, and Sur- 
vey of Brook Trout. In 1992, we began to shift emphasis from 
merely studying the watershed to activities aimed at protecting, 
restoring, or improving water and habitat quality. The “target” area 
for this work in the upper Little Tennessee River watershed was 
the 10.0 square mile Rabbit Creek watershed (Holly Springs Com- 
munity), and work conducted in Holly Springs is here reported 
separately from watershed-wide monitoring activities. Additional 
topics treated in this report include the relation of this project to 
other activities in the upper Little Tennessee watershed, significant 
changes in the watershed which occurred independently of this 
project, a list of other reports prepared to be made available 
through the project and a list of meetings. Work carried out under 
this grant in the Spring Creek and Laurel River watersheds (Madi- 
son County, North Carolina) will be reported on separately by Mark 
Hopey. 


37214 (TVA/WR-92/21) Master plan: Guntersville Reservoir 
Aquatic Plant Management: Executive summary. Harza Engi- 
neering Co., Chicago, IL (United States); Lose and Associates, 
Inc., Nashville, TN (United States). [1992]. 68p. Sponsored by Ten- 
nessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93040415. Source: OSTI; NTIS. 

In 1989, Congress provided funding to start a five-year compre- 
hensive project to manage aquatic plants in Guntersville Reservoir, 
to be jointly implemented by the US Army Corps of Engineers 
(Corps) and Tennessee Valley Authority (TVA). TVA serves as the 
overall project coordinator and is the lead agency for this project. 
Known as the Joint Agency Guntersville Project (JAGP), the project 
will test and demonstrate innovative management technologies, 
and incorporate the most effective technologies into a comprehen- 
sive aquatic plant management pian for Guntersville Reservoir. The 
JAGP is intended to serve as a National Demonstration Project for 
aquatic plant management. As part of this JAGP, the Master Plan 
for Aquatic Plant Management for the Guntersville Reservoir 


Project, Alabama-Tennessee is authorized by Corps Contract Num- 
ber DACW62-90-C-0067. 


37215 (TVA/WR-92/23) Status of Melton Hill Reservoir: An 
overview of reservoir conditions and uses. Tennessee Valley 
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Authority, Chattanooga, TN (United States). Div. of Water Re- 
sources. Sep 1992. 17p. Sponsored by Tennessee Valiey Authority, 
Knoxville, TN (United States). Order Number DE93040416. Source: 
OSTI; NTIS. 

The water quality of Melton Hill reservoir and associated aquatic 
ecosystem is described. 


37216 (TVA/WR-92/25) Definitive evaluation of Wheeler 
Reservoir sedments toxicity using juvenile freshwater mussels 
(Andodonta imbecillis Say). Wade, D.C. Tennessee Valley Au- 
thority, Knoxville, TN (United States). Oct 1992. 27p. Sponsored by 
Tennessee Valley Authority, Knoxville, TN (United States). Order 
Number DE93040414. Source: OSTI; NTIS. 

Reservoir sediments near the Decatur, Alabama, industrial wa- 
terfront were screened for acute (9-day) toxicity to 8-day old 
freshwater mussels In 1990. only two locations, designated as sta- 
tions Alpha (TRM 303.4L, Dry Branch Embayment) and Delta 
(TRM 301.IL), were found to be toxic to mussels. Toxicity corre- 
lated strongly with unionized ammonia measured daily In porewater 
samples during the study. A definitive study was conducted in 
1991 to determine persistence of the toxicity observed In 1990 at 
the two locations and to determine levels (magnitude) of toxicity 
and the role of sediment ammonia and/or other sediment contami- 
nants. The 1991 TVA study, reported herein, found reoccurring 
(persistent) toxicity at both locations. Porewater was toxic at con- 
centrations of 100, 50, and 25 percent. Toxicity was not observed 
in samples diluted to 12.5 percent. 


37217 (TVA/WR-93/6) Evaluation of conditions and im- 
provement options for Upper Bear Creek Reservoir. Bohac, 
C.E. (Tennessee Valley Authority, Chattanooga, TN (United 
States). Water Quality Dept.); Angus, R.A.; Marion, K.R. Ten- 
nessee Valley Authority, Chattanooga, TN (United States). Water 
Quality Dept. Apr 1993. 142p. Sponsored by Tennessee Valley Au- 
thority, Knoxville, TN (United States). Order Number DE93040422. 
Source: OSTI; NTIS. 

As the result of many factors, but primarily as the result of ther- 
mal stratification, many of TVA’s reservoirs have low oxygen 
concentrations near their bottoms. Reservoirs become thermally 
stratified in the summer when solar energy warms the surface, leav- 
ing the bottom portions of the reservoir cooler. In the mid-1980s 
the Tennessee Valley Authority (TVA) was actively developing tech- 
nology to reaerate releases from its reservoirs. One of the aeration 
technologies investigated was reservoir aeration/destratification. In 
an effort to investigate the use of reservoir aeration/destratification 
for a large hydropower facility, a smaller experimental site to test 
the design of such a system was required. Upper Bear Creek 
Reservoir (UBCR) in north-central Alabama was selected because 
it was relatively small, a local water treatment plant was having dif- 
ficulty controlling species formed when the oxygen was depleted 
from the hypolimnion, and the tailwater was being adversely 
affected by the same species. This report describes aerator perfor- 
mance, water quality, and biological studies performed. 


37218 (TVA/WR-93/6-App.B) Evaluation of conditions and 
improvement options for Upper Bear Creek Reservoir: Appen- 
dix B. Bohac, C.E. (Tennessee Valley Authority, Chattanooga, TN 
(United States). Water Quality Dept.); Angus, R.A.; Marion, K.R. 
Tennessee Valley Authority, Chattanooga, TN (United States). Wa- 
ter Quality Dept. Apr 1993. 351p. Sponsored by Tennessee Valley 
Authority, Knoxville, TN (United States). Order Number 
DE93040424. Source: OSTI; NTIS. 

This report presents data related to an evaluation of the Bear 
Creek Reservoir. Data is presented pertaining to temperature, DO, 
ORP, sulfides, Managanese, and Iron, by rivermile. Information re- 
lated to fish population studies taken from 46 reservoirs from the 
Tennessee and Cumberland River drainage basins from 1947— 
1983 is included. 
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37219 (CCOFI-92006490, pp. 7-18) Review of some Califor- 
nia fisheries for 1990. California Cooperative Oceanic Fisheries 
Investigations, Long Beach, CA (United States). Nov 1991. In Caili- 
fornia cooperative oceanic fisheries investigations reports, January 
1—December 31, 1990. 154p. Source: OSTI; CalCOF! Coordina- 
tor, Univ. of California, San Diego, Marine Life Research Group, 
Scripps Institution of Oceanography, 9500 Gilman Drive, La Jolla, 
CA 92093-0227. 

Total landings of fishes, crustaceans, echinoderms, and mollusks 
decreased 19% from 1989. This is the second consecutive year 
that California has experienced a decline in total landings. The 
1990 landings exceeded the 1985 low by only 7%, and are 33% 
below the 10-year average. Pelagic wetfish landings declined 29% 
from last year. This marked the first drop since the recent upward 
trend in wetfish landings began in 1985, and the lowest total since 
1986. Landings decreased for all species except northern anchovy. 
Groundfish landings declined slightly, but the species composition 
was similar to last year’s. California halibut landings were the low- 
est in ten years. Landings of swordfish declined to an 8-year low, 
and landings of the common thresher shark to a 12-year low, but 
the mako shark catch increased about 33%. Albacore landings in- 
creased slightly over last year’s record low, but were still only 12% 
of the 25-year average. The red sea urchin fishery continued as 
one of the major fisheries in the state; landings in northern Califor- 
nia decreased 17% from 1989, while southern California landings 
increased. The sport catch increased slightly from 1989, with 
record high catches of dolphinfish, yellowtail, and tropical tunas. 
The high availability of these fish was related to the warmer 
oceanic conditions that prevailed off southern California for the lat- 
ter part of the year. 8 tabs., 4 figs. 


37220 (CCOFI-92006490, pp. 22-40) Some interactions be- 
tween young walleye pollock and their environment in the 
western Gulf of Alaska. Schumacher, J.D. (Pacific Marine Envi- 
ronmental Lab., Seattle, WA (US)); Kendall, A.W. Jr. California 
Cooperative Oceanic Fisheries Investigations, Long Beach, CA 
(United States). Nov 1991. In California cooperative oceanic fish- 
eries investigations reports, January 1-December 31, 1990. 154p. 
Source: OSTI; CalCOFl Coordinator, Univ. of California, San 
Diego, Marine Life Research Group, Scripps Institution of 
Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227. 
Surveys in Shelikof Strait, Alaska, show that large concentrations 
of walleye pollock (Theragra chalcogramma) enter the sea valley 
each March and spawn early in April. Surveys for eggs and larvae 
have disclosed dense regions of eggs that become patches of lar- 
vae. Processes that transport larvae to nursery grounds or to the 
open ocean seem important to recruitment. Early results suggested 
that larvae could be rapidly removed (in 14 days) from the shelf by 
the vigorous, varying flow of the Alaska Coastal Current (ACC). In 
the upper 100 m, however, most of the volume transport remains 
on the shelf. Baroclinic instability between the ACC and coastal wa- 
ters can create eddies (first observed in infrared satellite images) 
at the exit of Shelikof Strait. Eddies frequently contain the highest 
concentrations of larvae. The phasing and location of eddies, the 
ACC, and hatching determine how a given mechanism will affect 
retention of larvae on the shelf. Year-class size seems largely de- 
termined by the end of the larval period, although events during the 
following summer may also reduce the year class. Storms during 
the early larval period may be particularly detrimental to survival, 
although the mechanism is not yet clear. An index of storminess in 
the Gulf of Alaska may provide a way of predicting year-class size. 
Studies of physical and biological conditions in larval patches and 
adjacent shelf waters are being made to determine whether growth 
and mortality rates differ in these areas. 50 refs., 13 figs., 1 tab 


37221 (CCOFI-92006490, pp. 41-46) Depth distributions of 
late larvae and pelagic juveniles of some fishes of the Califor- 
nia Current. Lenzrz, W.H. (National Marine Fisheries Service, 
Tiburon, CA (US)); Ralston, S.; Larson, R.J. California Cooperative 
Oceanic Fisheries Investigations, Long Beach, CA (United States). 
Nov 1991. In California cooperative oceanic fisheries investigations 
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reports, January 1—December 31, 1990. 154p. Source: OSTI; Cal- 
COFI Coordinator, Univ. of California, San Diego, Marine Life 
Research Group, Scripps Institution of Oceanography, 9500 
Gilman Drive, La Jolla, CA 92093-0227. 

The vertical distribution of pelagic young-of-the-year larval and 
juvenile fishes in the California Current is reviewed. New data from 
synoptic midwater trawls conducted at depths of 13, 37, and 117 m 
along the central California coast are presented. Data for 15 
species of rockfish, Dover and rex soles, northern anchovy, and 
Pacific whiting show that most species tend toward a uniform distri- 
bution among the three sampled depths. Notable exceptions 
include bocaccio (most abundant at 13 m) and blue, yellowtail, and 
pygmy rockfishes (most abundant at 117 m). With the advent of 
persistent upwelling during May and June, the pelagic juvenile 
rockfish tend to occur deeper in the water column than in March— 
April. Data about shortbelly rockfish support the view that during 
periods of intense upwelling (May—June) relatively small fish stay 
deep, presumably to avoid advection offshore. There was not a 
clear relationship between depth distribution of fish and depth of 
the thermocline. 19 refs., 4 figs., 2 tabs. 


37222 (CCOFI-92006490, pp. 97-104) Holoplanktonic poly- 
chaetes from the Gulf of California: August-September 1977. 
Alamo, M.A.F. (UNAM, Mexico, D.F. (MX)). California Cooperative 
Oceanic Fisheries Investigations, Long Beach, CA (United States). 
Nov 1991. In California cooperative oceanic fisheries investigations 
reports, January 1—-December 31, 1990. 154p. Source: OST; Cal- 
COFI! Coordinator, Univ. of California, San Diego, Marine Life 
Research Group, Scripps Institution of Oceanography, 9500 
Gilman Drive, La Jolla, CA 92093-0227. 

This study is based on zooplankton samples collected by Instituto 
Nacional de Pesca, Mexico (August-September 1977) with a stan- 
dard open net, at 41 stations in the epipelagic region of the Gulf of 
California. The seventeen species of holoplanktonic polychaetes 
that were determined represent new records from this region. To- 
mopteris planktonis, with a relative abundance of 73%, and 85% of 
occurrence, was the dominant species. With respect to their 
biogeographical affinities, most species belong to a subtropical- 
tropical pattern, three species are true cosmopolitans, and two 
have warm-water affinities. The data agree with the general pat- 
terns of distribution recorded for other groups of zooplankton in the 
epipelagic region of the Gulf of California. 44 refs., 9 figs., 2 tabs. 


37223 (CCOFI-92006490, pp. 105-111) Sardine and an- 
chovy spawning as related to temperature and upwelling in 
the California Current system. Liluch-Belda, D. (Centro de Inves- 
tigaciones Biologicas de Baja California Sur (MX)); Lluch-Cota, 
D.B.; Hernandez-Vazquez, S.; Salinas-Zavala, C.A.; Schwartzlose, 
R.A. California Cooperative Oceanic Fisheries Investigations, Long 
Beach, CA (United States). Nov 1991. In California cooperative 
oceanic fisheries investigations reports, January 1—December 31, 
1990. 154p. Source: OSTI; CalCOFI Coordinator, Univ. of Califor- 
nia, San Diego, Marine Life Research Group, Scripps Institution of 
Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227. 
Sardine and anchovy spawning was analyzed regarding its 
relation to sea-surface temperature (SST) and upwelling, using Cal- 
COFI cruise data and Bakun’s upwelling indices. Previous reports 
of temperature ranges for sardine and anchovy spawning have not 
taken into account the distribution of SST and have mostly refer- 
enced the cooler spawning area of the species. By obtaining the 
proportion of positive stations to total sampled stations for each 
tenth of a degree Celsius in the SST distribution, the authors were 
able to discriminate the ranges of preferred temperatures of spawn- 
ing for both species. Sardines spawn in a much wider temperature 
range (10°-25°C) than anchovy (11.5°-16.5°C). Two maxima of 
spawning occur in the California Current: at 15°C and 23°C. An 
additional peak is present in the Gulf of California at about 19°C. 
Only one maximum is evident for anchovy spawning, at about 
14°C. The distribution of spawning as a function of upwelling was 
also analyzed for both species. There is a maximum for sardines 
at intermediate values of upwelling. There are two maxima for an- 
chovy: a minor one at low levels of upwelling and a major one at 
the maximum values of upwelling. The authors conclude that sar- 
dines are eurythermic as compared to anchovies, but spawn only at 
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intermediate values of upwelling, whereas anchovies are stenother- 
mic but spawn at much wider ranges of upwelling, particularly at 
low and high values. The differences suggest exclusive competi- 
tion, but more detailed analyses are needed. 18 refs., 8 figs. 


37224 (CCOFI-92006490, pp. 112-127) Beam-traw! survey 
of bay and nearshore fishes of the soft-bottom habitat of 
southern California in 1989. Allen, M.J. (MBC Applied Environ- 
mental Sciences, Costa Mesa, CA (US)); Herbinson, K.T. 
California Cooperative Oceanic Fisheries Investigations, Long 
Beach, CA (United States). Nov 1991. In California cooperative 
oceanic fisheries investigations reports, January 1—December 31, 
1990. 154p. Source: OSTI; CalCOFI Coordinator, Univ. of Califor- 
nia, San Diego, Marine Life Research Group, Scripps Institution of 
Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227. 

Small-meshed (2.5-mm) beam trawis have been used in several 
recent surveys to examine the distribution of newly settled Califor- 
nia halibut (Paralichthys californicus). However, information on the 
entire fish assemblage collected in these surveys has not previ- 
ously been reported. The objective of this study was to describe 
the bay and shallow coastal ichthyofauna of southern California as 
sampled by small-meshed beam trawls. Areas off Los Angeles, Or- 
ange, and San Diego counties were surveyed from April to 
September 1989. Three stations were sampled at each of four 
coastal sites (Hermosa Beach, Long Beach, San Onofre, and 
Carlsbad) and two bay sites (Anaheim Bay and Agua Hedionda 
Lagoon). A 1.0-m beam trawl was used in bays and a 1.6-m beam 
trawl along the coast. A total of 288 samples was collected at 
depths of 0-3 m in bays and 6-13 m along the coast. The total 
collection of 48,994 fish comprised 72 species of 31 families. The 
catch was dominated by newly transformed (10—15-mm-long) fish. 
Fish density decreased from bays to the exposed coast. However, 
standing crop was highest on the semiprotected coast and lowest 
in bays. Density decreased with increasing depth, but standing 
crop increased with depth. Fish density was much higher in May 
than in the other months. Standing crop was much lower in April 
than in the other months. The fish fauna included some species 
characteristic of either bay or coastal habitats, but other species 
occurred in both; some coastal species preferred either semipro- 
tected or exposed habitats. 42 refs., 5 figs., 7 tabs. 


37225 (CCOFI-92006490, pp. 128-142) The shallow-water 
flatfishes of San Diego County. Kramer, S.H. (NOAA, La Jolla, 
CA (US)). California Cooperative Oceanic Fisheries Investigations, 
Long Beach, CA (United States). Nov 1991. In California coopera- 
tive oceanic fisheries investigations reports, January 1—-December 
31, 1990. 154p. Source: OSTI; CalCOFI Coordinator, Univ. of Cal- 
ifornia, San Diego, Marine Life Research Group, Scripps Institution 
of Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227. 
Seven species of flatfish live in the shallow marine waters (depth 
14 m) of San Diego County: California halibut, Paralichthys califor- 
nicus; fantail sole, Xystreurys liolepis; speckled sanddab, 
Citharichthys stigmaeus; spotted turbot, Pleuronichthys ritteri; 
hornyhead turbot, Pleuronichthys verticalis; diamond turbot, Hyp- 
sopsetta guttulata; and California tonguefish, Symphurus atricauda. 
Speckled sanddab was most abundant, representing 79% of the 
flatfish catch. California halibut had the highest biomass, and repre- 
sented 46% of the catch. Only California halibut and diamond turbot 
used bays as nursery areas; they had distinct ontogenetic distribu- 
tions, with length increasing with depth. The remaining species 
settled on the open coast but were not found together during early 
juvenile stages; they settled at different depths, and at different 
times of the year. Older juveniles and adults partitioned the habitat 
by eating different foods and by living at different depths and loca- 
tions. Life histories of nearshore flatfishes varied widely: speckled 
sanddab settled at a large size on the open coast and matured 
rapidly, whereas California halibut settled at a small size, used 
bays as nurseries, and delayed maturity. 46 refs., 14 figs., 1 tab. 


37226 (CCOFI-92006490, pp. 143-151) Variations in the 
catch of jack mackerel in the southern California purse seine 
fishery. Mason, J.E. (Pacific Fisheries Environmental Group, Mon- 
terey, CA (US)). California Cooperative Oceanic Fisheries 
Investigations, Long Beach, CA (United States). Nov 1991. In Caili- 
fornia cooperative oceanic fisheries investigations reports, January 
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1—December 31, 1990. 154p. Source: OSTI; CalCOFI Coordina- 
tor, Univ. of California, San Diego, Marine Life Research Group, 
Scripps Institution of Oceanography, 9500 Gilman Drive, La Jolla, 
CA 92093-0227. 

Jack mackerel landings from southern California sampled by the 
California Department of Fish and Game show a high degree of 
variability in recruitment success. The period from 1947 to 1983 is 
examined for variations in landings due to changes in fishing effort 
of the multispecies purse seine fishery. Fishing effort for jack mack- 
erel has been affected by the availability of alternative species 
such as Pacific sardine and Pacific mackerel, and by economic 
factors including cannery capacity and the price of imported mack- 
erel. Significant variations in recruitment success are apparent. 
Above-average recruitment for jack mackerel and Pacific mackerel, 
both pelagic species in southern California waters, often occurs in 
the same years. The age composition of jack mackerel landings 
has changed noticeably during this period. Before 1965, fish three 
years old or older contributed significantly to the fishery, but after 
1965 the fishery was dominated by one- and two-year-old fish. The 
seasonal nature of the multispecies fishery and the decreased con- 
tribution of older fish from the fall fishery are reflected in this 
change in age composition. Other factors include economic effects, 
the frequency of relatively strong year classes, shifts in the areas 
fished, and possible changes in fish behavior. 22 refs., 6 figs. 
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Refer also to citation(s) 37257, 37258, 37271, 37272, 37273, 
37274, 37317, 37320, 37387 


37227 (EGG-2700, pp. 1-4) INEL BNCT research program 
annual report 1992. Dorn, R. EG and G Idaho, Inc., Idaho Falls, 
ID (United States). May 1993. In INEL BNCT Research Program 
annual report, 1992. 179p. Order Number DE93016574. Source: 
OSTI; NTIS; INIS. 

Researchers made significant progress this year in the develop- 
ment of carboranylalanine and low-density lipoproteins (LDLs) as 
potential agents for BNCT (Boron Neutron Capture Therapy). 
Boronated liposome research has shown the concept of boronated 
liposomes to be valid. Several new boron compounds have been 
developed and successfully incorporated into liposomes. Additional 
research programs have focused on the following areas: Pituitary 
tumor evaluation; Boron localization screening; Drug stability, 
pharmacology and toxicity; Treatment protocol development; Non- 
invasive boron quantification; Analytical dosimetry; Analysis of 
boron in biological samples; Intra- and intercellular boron analysis; 
Georgia Tech research reactor (GTRR) physics support and Re- 
search reactor/accelerator physics support. 


37228 (EGG-2700, pp. 5-11) Carboranylalanine and LDL 
development and evaluation. Kahl, S. (Univ. of California, San 
Francisco (US)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). May 1993. In INEL BNCT Research Program annual re- 
port, 1992. 179p. Order Number DE93016574. Source: OSTI; 
NTIS; INIS. 

Major progress toward the development of boronated LDL and 
the boronated amino acid carboranylalanine for site selective boron 
drug delivery has been made during the past year. This enhances 
possibilities for future application of these approaches to clinical 
studies of BNCT. LDLs possess several potential advantages as 
drug delivery vehicles. They are natural body components and, as 
such, are able to survive in tissue or plasma for significant time 
periods. Intracellular uptake via receptor-mediated endocytosis per- 
mits the contents of LDL particles to enter the interior of cells, an 
important factor when considering drug delivery vehicles for BNCT, 
since the boron fission reaction is much more effective in cell killing 
if the boron is located interrather then extracellularly. Researchers 
have succeeded in developing a stereoselective synthesis of 
carboranylalanine. This strategy utilizes a carboranyl oxazolidone 
enolate, and allows the synthetic chemist to synthesize either the 
(L) or (D) form of Car depending upon the stereochemistry of the 
heterocyclic template. 


37229 (EGG-2700, pp. 12-19) Boronated liposome develop- 
ment and evaluation. Hawthorne, F. (Univ. of California, Los 





Angeles (US)). EG and G Idaho, Inc., Idaho Falls, ID (United 
States). May 1993. In INEL BNCT Research Program annual re- 
port, 1992. 179p. Order Number DE93016574. Source: OSTI; 
NTIS; INIS. 

Boronated liposome development and evaluation consists of the 
development of new boron compounds and the synthesis of known 
boron species with BNCT potential, followed by biodistribution test- 
ing in tumor-bearing mice, which examines the potential for the 
liposomes and their contents to concentrate boron in cancerous tis- 
sues. Biodistribution data has shown that compounds possessing 
the potential to react with intracellular protein residues will be re- 
tained by the tumor. The identification of water-soluble compounds 
providing theraputic levels of boron in tumor has been accom- 
plished. A means of increasing the boron levels introduced to the 
system by doping the bilayer membrane of liposomes already 
capable of incorporating high concentrations of boron has been de- 
veloped and is being implemented in future investigations. 


37230 (EGG-2700, pp. 20-24) Pituitary tumor evaluation. 
Albertson, B. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
May 1993. In INEL BNCT Research Program annual report, 1992. 
179p. Order Number DE93016574. Source: OSTI; NTIS; INIS. 

Preliminary data suggest that pituitary tumor cells can be killed 
using BNCT by linking enriched boron to hypothalamic releasing 
hormones. Strategies to decrease even further the contaminating 
gamma dose delivered to the AtT-20 cells are being tested. Cell 
loading experiments are currently underway (in conjunction with 
cellular boron quantitation using ICP-MS and radio-iodine labelling 
of the carborane-CRH conjugate) to maximize the amount of 
carborane cage retained by the pituitary tumor cells so that the tu- 
mor cell to nontumor cell Boron 10 ratios are as high as possible. 
The studies will provide important insight into the design of in vivo 
experiments using rodents and subhuman primates to demonstrate 
the efficacy of BNCT for the treatment of pituitary tumors in hu- 
mans. 


37231 (EGG—2700, pp. 25-34) Boron localization screening. 
Elstad, C. EG and G Idaho, Inc., Idaho Falls, ID (United States). 
May 1993. In INEL BNCT Research Program annual report, 1992. 
179p. Order Number DE93016574. Source: OSTI; NTIS; INIS. 

Researchers are critically evaluating the effectiveness of poten- 
tial boron compounds for BNCT. Goals of this research are 
two-fold: (a) to develop and utilize standardized in vitro and in vivo 
assays to quantify boron uptake by tumor cells, and (b) to investi- 
gate mechanisms to enhance preferential uptake of boron by tumor 
cells and, thus, optimize BNCT. Screening of boron compounds for 
use in BNCT will help determine which boron compounds will have 
potential for greatest impact on the treatment of human cancer. In 
addition, identification of alterable factors influencing boron uptake 
could have a significant impact on BNCT. 


37232 (EGG-—2700, pp. 35-41) Pharmacology and toxicol- 
ogy of boron delivery agents. LaHann, T. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). May 1993. In INEL BNCT Re- 
search Program annual report, 1992. 179p. Order Number 
DE93016574. Source: OSTI; NTIS; INIS. 

For BNCT to be a useful cancer treatment, it must be effective 
and reasonably safe. The need for safety highlights two require- 
ments: (a) to identify all undesirable side effects that can occur 
with the therapy, and (b) to predict the likelihood that these side ef- 
fects will occur with a given BNCT treatment protocol. Very little is 
known about the toxicities associated with boron delivery agents 
being considered for BNCT. To correct this deficiency, researchers 
are developing a tiered, toxicity evaluation program to identify and 
evaluate the side effects associated with new and existing boron 
delivery drugs. This program is flexible enough to apply to all new 
drug candidates for BNCT. It is time and cost effective, and it will 
be comprehensive, so that there will be a high probability of identi- 
fying all clinically important side effects. 


37233 (EGG-—2700, pp. 42-49) Treatment protocol develop- 
ment. Gavin, P. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). May 1993. In INEL BNCT Research Program annual re- 
port, 1992. 179p. Order Number DE93016574. Source: OSTI; 
NTIS; INIS. 
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Research is centered on a large animal model of the effects of 
BNCT to define treatment parameters that will ensure safe human 
clinical trials at a future date. Dogs were used as models to estab- 
lish limits of tolerance of normal tissue to BNCT as well as to 
determine effectiveness of BNCT in dogs with brain tumors. To 
date, 21 dogs have received BNCT and the results have been 
encouraging. BNCT appears to work as well or better than conven- 
tional therapies, especially with tumors that are not meningiomas. 
Survival times following treatment are highly variable depending on 
age, severity of the lesion, and clinical condition of the animal at the 
time of presentation and treatment. Medication-free, good quality of 
life has ranged from 8 months to over 3 years following treatment. 


37234 (EGG-2700, pp. 50-58) Noninvasive boron quantifi- 
cation. Schweizer, M.; Bradshaw, K. EG and G Idaho, Inc., Idaho 
Falls, ID (United States). May 1993. In INEL BNCT Research Pro- 
gram annual report, 1992. 179p. Order Number DE93016574. 
Source: OSTI; NTIS; INIS. 

A given in the maturation process for BNCT is the establishment 
of pharmacokinetic profiles for the various candidate boronated 
agents in large animal models and eventually in humans. Classical 
in vivo methodology in the canine model has produced a wealth of 
kinetic data at the expense of numerous animals necessary to 
cover the entire absorption, distribution, and elimination time 
courses. With these difficulties in mind, early attempts were made 
to monitor the BNCT agent, BSH, noninvasively in vivo using boron- 
11 MRS and MRI using rats and dogs, respectively. Considerable 
time - 60-70 minutes - were required to produce boron-11 images 
with marginal signal-to-noise ratios. Considering the half-life of 
BSH elimination in most tissues is about 4 hours, these techniques 
provided for only a few averaged time points. Researchers worked 
out a rapid three-dimensional projection-reconstruction technique 
that permitted good image quality to be produced in 8.5 minutes 
from canine heads. Preliminary results obtained with this method in 
normal dogs and those bearing intracranial tumors are discussed. 


37235 (EGG-—2700, pp. 70-77) Implementation of a single 
particle high-let irradiation system. Nelson, J.M.; Braby, L.A. EG 
and G Idaho, Inc., Idaho Falls, ID (United States). May 1993. In 
INEL BNCT Research Program annual report, 1992. 179p. Order 
Number DE93016574. Source: OSTI; NTIS; INIS. 

In order to predict radiation effects in healthy tissue, the probabil- 
ity of damage production as a function of the number of particles 
transversing the nucleus, and the stopping power of these particles 
is needed. This requires precision beam collimation to limit expo- 
sure to the portion of the cell being irradiated, a detector to count 
each particle as it interacts with the cell, and a beam line shutter to 
stop the irradiation at the desired number of particles. Such a sys- 
tem has been designed and built and is presently being used to 
irradiate endothelial cells. This single-cell irradiation apparatus al- 
lows researchers to expose single cells to known numbers of 
high-LET particles, to follow these cells for extended periods, and 
to assess the effects of individual particles on cell growth kinetics. 
Preliminary cell irradiation experiments revealed several complica- 
tions that are currently being resolved. Those problems of most 
concern are related to the smooth and efficient operation of the 
equipment. Consequently, much effort during the past year has 
been directed toward the requirements for single-cell irradiation, 
improvements in the apparatus, and testing of the experimental 
procedures. 


37236 (EGG-2700, pp. 78-107) Analyses of boron in bio- 
logical samples. Bauer, B. EG and G Idaho, Inc., Idaho Falls, ID 
(United States). May 1993. In INEL BNCT Research Program an- 
nual report, 1992. 179p. Order Number DE93016574. Source: 
OSTI; NTIS; INIS. 

A recent resurgence of interest has developed concerning the 
use of BNCT for a variety of tumor types that are not treatable us- 
ing established therapies. This work describes a relatively simple 
modification of the sample introduction system of a standard ICP- 
AES instrument so it can be used to reliably quantitate boron in 
small samples. The introduction of boron into the ICP torch as 
methoxyborate in the vapor phase allows the most sensitive boron 
emission line to be used for quantitation, since the boron is re- 
moved effectively from the sample matrix. The primary limitation of 
this technique is that all boron in the sample must be converted to 
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boric acid to acquire quantitative generation of the methoxyborate. 
The conversion of boron containing compounds, including BSH, in 
tissues to boric acid can be done effectively with a caustic ashing 
procedure followed by dissolution in concentrated sulfuric acid. The 
methodology described here may potentially be used to determine 
both therapeutic and dietary boron at part-per-million levels in a va- 
riety of small biological sample types. 


37237 (INIS-mf—13702) Xillth National Biochemical Days: 
Abstracts. Ceskoslovenska Spolecnost Biochemicka, Prague 
(Czech Republic); Ceskoslovenska Akademie Ved, Ceske Bude- 
jovice (Czech Republic). Ustav Molekularni Biologie Rostlin. 1992. 
185p. (In Czech, Slovak). (CONF-9209398-: 13. National Bio- 
chemical Days, Ceske Budejovice (Czech Republic), 7-11 Sep 
1992). Order Number DE94600657. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The proceedings contain 333 abstracts of contributions pre- 
sented, 3 of which have been indexed for INIS. These deal with 
the incorporation of *H-labeled thymidine into the DNA of some 
viruses; with the autoradiography of such labeled DNA in rat brain 
after ischemia; and with the labeling of monoclonal antibodies with 
°9Te and 19]. (M.D.). 


37238 (LA-SUB-—93-243) [An experiment in time-resolved 
step-scan FT-IR for use in dynamic photophysical studies of 
cytochrome-C oxidase and other heme proteins]: Final report. 
Palmer, R.A. (Duke Univ., Durham, NC (United States). Dept. of 
Chemistry). Los Alamos National Lab., NM (United States); Duke 
Univ., Durham, NC (United States). Dept. of Chemistry. 1 Jul 1993. 
14p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93040590. Source: 
OSTI; NTIS; GPO Dep. 

Development of a time-resolved step-scan FT-IR for use in dy- 
namic photophysical studies of cytochrome-C oxidase and other 
heme proteins is described. An instrument was assembled which 
incorporated a step-scan FT-IR spectrometer developed at Duke 
and several components on loan from LANL, including particularly 
a frequency doubled Nd-YAG pump laser and a pair of gated inte- 
grators. The specific objective was to obtain information on the 
slower steps (ys-ms) of the reassociation of CO with the heme iron 
of cytochrome-C oxidase and myoglobin after its photodissociation 
by a 10 ns pulse from the ND-YAG laser and to correlate the CO 
dynamics with associated conformational dynamics in the protein, 
as indicated by changes in the CO and amide vibrational bands. 
The step-scan FT-IR probe allows time-resolved spectra to be ob- 
tained over the entire mid-IR region. Although the D2O solvent 
occludes much of this region, observation in the CO stretching and 
Amide |, Il, and lil mode regions is still possible in the D2O win- 
dows. Initial results were obtained on cytochrome-C oxidase, but, 
because of the sample requirements, the more readily available 
carbonmonoxymyoglobin (MbCO) was chosen for study during the 
rest of the technique development. The initial results on myoglobin 
are encouraging as to the original objective of simultaneously 
monitoring both the reassociation of the CO and the protein confor- 
mational changes, but comparison of the FT-IR results with those 
obtained from the same sample at LANL by use of a tunable IR 
diode laser show significant differences. There is strong indication 
that the total laser power required to get a useful dynamic differ- 
ence signal in the FT-IR experiment is causing a_ significant 
temperature-induced reversible conformational change in the 
protein which is much larger than that associated with the dissocia- 
tion/reassociation of the CO. 


37239 (LA-UR-93-2909) A complex systems approach to 
computational molecular biology. Lapedes, A. (Los Alamos Na- 
tional Lab., NM (United States)). Los Alamos National Lab., NM 
(United States). [1993]. 24p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9208239-1: Santa Fe Institute workshop on integrative themes, 
Santa Fe, NM (United States), 8-15 Aug 1992). Order Number 
DE93040062. Source: OSTI; NTIS; GPO Dep. 

We report on the containing research program at Santa Fe Insti- 
tute that applies complex systems methodology to computational 
molecular biology. Two aspects are stressed here are the use of 
co-evolving adaptive neutral networks for determining predictable 
protein structure classifications, and the use of information theory 
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to elucidate protein structure and function. A “snapshot” of the cur- 
rent state of research in these two topics is presented, representing 
the present state of two major research thrusts in the program of 
Genetic Data and Sequence Analysis at the Santa Fe Institute. 


37240 (LBL-34224) High resolution electron crystallogra- 
phy of protein molecules. Glaeser, R.M. (California Univ., 
Berkeley, CA (United States). Dept. of Molecular and Cell Biology); 
Downing, K.H. Lawrence Berkeley Lab., CA (United States). Jun 
1993. 21p. Sponsored by USDOE, Washington, DC (United 
States); Department of Health and Human Services, Washington, 
DC (United States). DOE Contract AC03-76SF00098. Grant 
GM36884. (CONF-9301114-3: John M. Crowley symposium on 
ultramicroscopy, Scottsdale, AZ (United States), 5-8 Jan 1993). Or- 
der Number DE93040114. Source: OSTI; NTIS; GPO Dep. 
Electron diffraction data and high resolution images can now be 
used to obtain accurate, three-dimensional density maps of biologi- 
cal macromolecules. These density maps can be interpreted by 
building an atomic-resolution model of the structure into the experi- 
mental density. The Cowley-Moodie formalism of dynamical 
diffraction theory has been used to validate the use of kinematic 
diffraction theory, strictly the weak phase object approximation, in 
producing such 3-D density maps. Further improvements in the 
preparation of very flat specimens and in the retention of diffraction 
to a resolution of 0.2 nm or better could result in electron 
crystallography becoming as important a technique as x-ray crys- 
tallography currently is for the field of structural molecular biology. 


37241 (UCRL-JC—113429) High resolution, three dimen- 
sional soft x-ray imaging. Trebes, J. (Lawrence Livermore 
National Lab., CA (United States)); Brase, J.; Levesque, R.; Szoke, 
H.; Yorkey, T.; Anderson, E.; Jacobsen, C.; Kern, D.; McNulty, |. 
Lawrence Livermore National Lab., CA (United States). 12 May 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-9210278-2: Workshop on 
scientific application of short wavelength coherent light source, 
Stanford, CA (United States), 21 Oct 1992). Order Number 
DE93018667. Source: OSTI; NTIS; GPO Dep. 

A long term goal of soft x-ray imaging has been to make 
ultrahigh resolution images of unstained, unprepared, wet, live bio- 
logical microstructures in physiological normal environments. This 
is now being accomplished with features as small as 300 A being 
observed in two dimensional x-ray images. While this achievement 
is remarkable, most complex biological structures are three dimen- 
sional in nature and will require three dimensional images on the 
few hundred Angstrom scale for the structure-function studies re- 
quired by modern biology. We have been endeavoring to achieve 
this three dimensional capability with soft x-ray techniques. 


5503 Cytology 


Refer also to citation(s) 37229, 37230, 37231, 37232, 37233, 
37234, 37235 


5504 Genetics 
Refer also to citation(s) 35426, 35485, 37387 


37242 (DOE/ER/61162—1, pp. 1, Paper 8) A genetic map of 
chromosome 3p. Tory, K.; Latif, F.; Zbar, B.; Lerman, M.|. Eleanor 
Roosevelt Inst., Denver, CO (United States). Jul 1992. (CONF- 
9104396—Absts.: 2. international workshop on Human 
Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). In /n- 
ternational workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

Two thousand single copy probes were isolated from two chro- 
mosome 3 specific (small insert) bacteriophage libraries. The 
probes were localized to the p and q arms of chromosome 3 with a 
simple mapping panel and 3p probes were regionally localized with 
a somatic cell hybrid panel. About 800 3p probes were tested for 
ability to detect restriction fragment length polymorphisms. Poly- 
morphic probes were screened on heads of CEPH families and 
probes with the highest degree of information were mapped on in- 
formative CEPH families. Results were entered into a database 





provided by CEPH and converted with LNKTOMAP for analysis 
with the CRIMAP program. Errors were detected using a male 
specific probe, VNTR probes, by use of CHROMPIC and by com- 
parison of autoradiographs with the genotypes in the CEPH 
database. Initial maps were constructed with the minimum require- 
ment of 1000:1 for accepting an order as correct. A second map 
was constructed with a minimum requirement for correct order be- 
ing 100:1 odds. Twenty 3p probes have been ordered at 1000:1 
odds. The genetic map of 3p covers a distance (sex averaged) of 
130 cM. The average frequency of heterozygosity was 49%. 
Framework markers were CRI-L892, LIB 46-9, RAFI, LIB 12-69, 
THRB, EFD145, LIB 4a-7d and LIB 37-42 inch. 


37243 (DOE/ER/61162-1, pp. 1, Paper 2) A new strategy for 
mapping of the human genome based on novel vectors and 
procedures for constructing linking and jumping libraries. 
Zabarovsky, E.R. (Karolinska Institute, Stockholm (SE)); Boldog, 
F.; Sumegi, J.; Erlandsson, R.; Kashuba, V.I.; Allikrnets, R.L.; Win- 
berg, G.; Maresec, Z.; Klein, G.; Turina, O.V.; Nurbekov, M.K. 
Grigorieva, A.Yu.; Kisselev, L.L. Eleanor Roosevelt Inst., Denver, 
CO (United States). Jul 1992. (CONF-9104396—Absts.: 2. interna- 
tional workshop on Human Chromosome 3, Denver, CO (United 
States), 4-5 Apr 1991). In International workshop on chromosome 
3: Final report, April 15, 1991—April 14, 1992. 54p. Order Number 
DE93002732. Source: OSTI; NTIS. 

The following new vectors were constructed and characterized: 
regular lambda phages (SK3, SK6, SK11 etc.), phasmids (SK2, 
SK2A), hyphages-hybrid phages-M13 with the cos-region of phage 
lambda (MC18, MC19), diphasmids (i.e. vectors which can exist as 
a plasmid and be packaged in lambda and M13 phage particles). 
The diphasmids are either incapable of lytic growth (SK18) or com- 
petetent to replicate as a phage (SK9, SK15, SK21, SK23, SK23 
etc). These diphasmid vectors have the advantages of contempo- 
rary vectors: genetic selection against nonrecombinant phages and 
possibility to reduce the generation of wild phages without isolation 
of the phage arms but with the help of concomitant cutting phage 
DNA with two enzymes (biochemical selection). A novel procedure 
for constructing linking and jumping libraries have been developed. 
The essential features of this procedure are as follows: (1) two 
diphasmid vectors (lambda SK17 and SK22) are simultaneously 
used in the library construction to improve representativity; (2) a 
partial filling-in reaction is used to prevent cloning of the artificial 
jumping clones and to obviate the need for selectable marker. Us- 
ing this approach chromosome 3 specific linking libraries have 
been constructed with Not! (170,000 recombinant clones), Sall (1.5 
x 10° recombinant clones) and Xhol (1.8 x 10° recombinant 
clones) restriction enzymes, using DNA from a human chromo- 
some 3/mouse microcell hybrid cell line, MCH 903.1. This new 
procedure makes a new genome mapping strategy feasible. 


37244 (DOE/ER/61162—1, pp. 1, Paper 3) Further analysis 
of radiation hybrids (RH). Rare-site sublibraries and single- 
copy DNA clones. Atchison, L. Eleanor Roosevelt Inst., Denver, 
CO (United States). Jul 1992. (CONF-9104396—Absts.: 2. interna- 
tional workshop on Human Chromosome 3, Denver, CO (United 
States), 4-5 Apr 1991). In International workshop on chromosome 
3: Final report, April 15, 1991—April 14, 1992. 54p. Order Number 
DE93002732. Source: OSTI; NTIS. 

This work covered three areas: identification of new candidate 
single-copy clones from a chromosome 3 library, characterization 
of 72 radiation hybrids in CHO background (PCR and in situ 
mapping), and characterization of Notl and Sacll clones from chro- 
mosome 3 linking libraries. The single-copy clones are recently 
isolated and have not been characterized. Similarly, the radiation 
hybrids have been isolated and are being characterized. The pres- 
ence of a defined and specific subregion in these cellular clones is 
currently being done by PCR primers and in situ mapped clones. 


37245 (DOE/ER/61162-1, pp. 1, Paper 4) Construction of a 
physical map and a linkage map of human chromosome 3, 
and application to the analysis of renal cell carcinoma. 
Kazuhiro Yamakawa (Cancer Institute, Tokyo (JP)); Yusuke Naka- 
mura; Ei-ichi Takahash. Eleanor Roosevelt Inst., Denver, CO 
(United States). Jul 1992. (CONF-9104396—Absts.: 2. international 
workshop on Human Chromosome 3, Denver, CO (United States), 
4-5 Apr 1991). In International workshop on chromosome 3: Final 


55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5504 Genetics 


report, April 15, 1991—April 14, 
DE93002732. Source: OSTI; NTIS. 

6000 cosmid clones containing human inserts were isolated from 
a cosmid library constructed from human-mouse somatic hybrid 
cell which contained human chromosome 3 as the only human ma- 
terial. By screening 600 clones of them, we have isolated 265 new 
RFLP markers. Using these markers, we have constructed a physi- 
cal map of 194 markers including 123 RFLP markers by 
fluorescence in-situ hybridization (FISH). These markers were scat- 
tered throughout the chromosome, but they were concentrated in 
the R-positive bands. We have also constructed a genetic linkage 
map with 41 continuously linked markers using 40 CEPH families. 
This map covers 314 cM on sex-averaged recombination rates; 
261 cM in males and 413 cM in female. This linkage map demon- 
strated a high consistency with physical data obtained by FISH and 
covered the whole chromosome. In addition, we constructed a de- 
tailed deletion map of the short arm of chromosome 3 in 38 renal 
cell carcinomas using 30 RFLP markers. These maps revealed that 
two commonly delted regions existed at 3p12-14 and at 3p21.3. 
Furthermore, we have characterized the breakpoint of t(3;8) chro- 
mosomes which were contained in patients with hereditary renal 
cell carcinomas by FISH. 


1992. 54p. Order Number 


37246 (DOE/ER/61162-1, pp. 1, Paper 5) Rapid screening 
of a YAC library by pulsed field gel southern blot analysis of 
pooled YAC clones. Mendez, M.J. (Eleanor Roosevelt Institute, 
Denver, CO (US)); Gemmill, R.M.; Klapholz, S.; Brownstein, B.H. 
Eleanor Roosevelt Inst., Denver, CO (United States). Jul 1992. 
(CONF-9104396—Absts.: 2. international workshop on Human 
Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). In In- 
ternational workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

The authors describe an alternative method for YAC library 
screening that is both rapid and low-cost. Individual YACs were 
pooled into groups of 384 clones and prepared as samples suit- 
able for pulsed field gel electrophoresis. A five-hit human YAC 
library containing approximately 60,000 clones was condensed into 
150 such pools. Chromosomal DNAs in each sample were sepa- 
rated on three pulsed field gels containing 50 samples each. 
Resulting Southern blots were hybridized with probes of interest to 
identify pools containing homologous YACs. Further purification 
was performed using standard colony hybridization procedures. 
Twenty four probes used thus far have identified 60 positive pools 
and corresponding YACs have been purified from 36 of these. Iso- 
lated YACs ranged in size from 50 to over 1300 kb in size. Useful 
probes derived from plasmid and phage clones or PCR amplified 
sequences ranged from under 500 bp to over 5 kb. Some signifi- 
cant advantages of this method include avoidance of DNA 
sequence analysis and primer generation prior to YAC screening 
and the ability to handle the entire library on three filters. PFG sep- 
aration provides an array of additional information such as size 
estimation and allows targeted isolation. The screening approach 
described here permits rapid isolation of YACs corresponding to 
un-sequenced loci and will accelerate establishment of YAC con- 
tigs for large chromosomal segments. Application of this method to 
YAC isolation for chromosome 3 will be presented. 


37247 (DOE/ER/61162—1, pp. 1, Paper 7) PCR based mark- 
ers for chromosome 3. Naylor, S.L.; Garcia, D.; Wolf, M.E.; 
Schantz, L.; Huang, W.; Xiang, R.-H.; Ghosh-Choudhury, N.; 
Leach, R.; Sherman, S. Eleanor Roosevelt Inst., Denver, CO 
(United States). Jul 1992. (CONF-9104396—Absts.: 2. international 
workshop on Human Chromosome 3, Denver, CO (United States), 
4-5 Apr 1991). In International workshop on chromosome 3: Final 
report, April 15, 1991-April 14, 1992. 54p. Order Number 
DE93002732. Source: OSTI; NTIS. 

To make a definitive order of the genes on chromosome 3, we 
have developed PCR primers for 40 genes on chromosome 3. In 
addition, primers for CA repeat polymorphisms have been devel- 
oped by Him Weber and our laboratory. All these primers have 
been used to assay radiation hybrids. Radiation hybrids made with 
2500, 4500, and 6000 rads and microcell hybrids with spontaneous 
deletions were used to generate a gene order for chromosome 3. 
The data were analyzed by David Cox's programs on the statistical 
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analysis of radiation hybrids. With this number of markers, it is not 
possible to obtain distances nor is it possible to produce a defini- 
tive gene order in the regions of p21 and q21. However, the order 
for the remainder of chromosome 3 is consistent with known data 
and all types of hybrids. We have screened a pBS library con- 
structed from a flow sorted chromosome 3 (kindly given by Joe 
Gray) for CA repeat polymorphisms. The insert size of these 
clones are such that they could be sequenced directly with double 
strand sequencing. Three highly polymorphic CA repeats were 
found: 3GTA8, 3GTB9, and 3GTE2. They range in heterozygosity 
from 0.7 to 0.85 and have 7 to 9 alleles. 3GTA8 and 3GTB9 are lo- 
cated near ACAA and D3S11 on the radiation hybrid map while 
3GTE2 is near D3S30. Linkage studies with the CEPH families 
also place the markers at the same location. 


37248 (DOE/ER/61162—1, pp. 1, Paper 10) Genetic linkage 
analysis of Von Hippel-Lindau disease. Maher, E. Eleanor 
Roosevelt Inst., Denver, CO (United States). Jul 1992. (CONF- 
9104396—Absts.: 2. international workshop on Human 
Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). In In- 
ternational workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

Von Hippel-Lindau disease is a dominantly inherited cancer syn- 
drome with variable expression. Major complications include retinal, 
cerebellar and spinal hemangioblastomas, renal cell carcinoma and 
phaeochromocytoma. We have performed a genetic linkage study 
of 35 VHL families using polymorphic DNA markers from chromo- 
some 3p24-p26. Age-at-onset corrections were made with data 
from segregation analysis. Significant linkage was detected with 
RAF1 (Zmax = 6.36 at theat = 0.06, Cl 0.01-0.15) and D3S18 
(Zmax = 11.70 at theta = 0.00, Cl 0.0-0.04). Multipoint linkage 
analysis gave the following order: THRB-RAF1-(VHL, D3S18)- 
D3S191. There was no evidence of locus heterogeneity. 


37249 (DOE/ER/61162-1, pp. 1, Paper 11) A genetic map in 
the region of the von Hippel-Lindau dieases (VHL) locus. Zbar, 
B.; Latif, F.; Tory, K.; Modi, W.; Lerman, M.|. Eleanor Roosevelt 
Inst., Denver, CO (United States). Jul 1992. (CONF-9104396— 
Absts.: 2. international workshop on Human Chromosome 3, 
Denver, CO (United States), 4-5 Apr 1991). In International work- 
shop on chromosome 3: Final report, April 15, 1991—April 14, 
1992. 54p. Order Number DE93002732. Source: OSTI; NTIS. 
Flanking markers have been identified for the VHL disease lo- 
cus. Our laboratory has reported that VHL is located in a 6-8 cM 
interval between FAI and D3S18. D3S18 was localized to 3p26 by 
in situ hybridization. Sizinger and coworkers have reported that 
VHL is located in the interval between RAFI and 64E2. We have 
expanded the NCI VHL family panel from 25 to 41 families (this to- 
tal includes 2 families studied by other workers). Evidence for 
disease (clinical) heterogeneity was detected; no evidence for 
genetic heterogeneity was found. Probes identified to flank the dis- 
ease gene were used in a prospective trial to compare the result of 
RFLP analysis with a comprehensive clinical examination. 48 
asymptomatic individuals at risk of developing von Hippel-Lindau 
disease were tested with probes located close to, and on either 
side of, the VHL gene. We were able to predict risk in 42/48 (88%) 
of tested individuals. We found agreement between the results of 
the DNA test and the clinical screening examination in 41/42 infor- 
mative individuals. We have constructed a more detailed genetic 
map in the region of VHL with the 56 families provided by CEPH. 


37250 (DOE/ER/61162-1, pp. 1, Paper 12) Physical map- 
ping of 3p and delation analysis in the 3p- syndrome. Modi, W. 
(PRV/Dyncorp, Frederick, MD (US)); Latif, F.; Lerman, M.I.; Ebar, 
B.; Morey, P.M.; Chorney, M.J.; Ladde, R.L.; Rabbitts, P.M.; Ma- 
her, E. Eleanor Roosevelt Inst., Denver, CO (United States). Jul 
1992. (CONF-9104396—Absts.: 2. international workshop on Hu- 
man Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). 
In International workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

Fluorescent in situ hybridization has been utilized to physically 
map is polymorphic genomic lambda or cosmid clones to the short 
arm of chromosome 3. These clones are also being used for ge- 
netic mapping on the CEFE and VHL pedigrees. Six of these 
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clones recognize VNTR polymorphisms with heterosygosities rang- 
ing from 0.4 to 0.6 The remaining nine markers identify RFLP 
polymorphisms with heterosygosities ranging from 0.3 to 0.5. Sev- 
eral of these approximately 15 cases have been reported of 
patients with a deletion of 3p25 — 3pter. We are interested in 
mapping the breakpoint of determining the presence or absence of 
certain genes and anonymous DNA segments using fluorescent in 
situ hybridization and southern blotting analyses. Available are 
EBV-transformed cell lines from three patients and their parents 
and about 15 genomic and cDNA clones that are known to be 
located in or near the deleted region. The in situ hybridization indi- 
cated that five clones that had mapped to p26 were deleted, while 
one clone assigned to p25.3 was present. Southern blotting of two 
informative RFLP clones revealed that the maternal alleles were 
missing in both cases. Three of the genomic clones that were 


deleted hybridize to homologous sequences in rodents and recog- 
nize messages in brain mRNA. 


37251 (DOE/ER/61162—1, pp. 1, Paper 13) Progress to- 
wards a comprehensive physical map covering the p14 to p21 
region of human chromosome 3. Gemmill, R. (Eleanor Roosevelt 
Institute, Denver, CO (US)); Mendez, M.; Garcia, M.; Smith, D.; 
Golembieski, W.; Rabbitts, P.; Erickson, P.; Drabkin, H. Eleanor 
Roosevelt Inst., Denver, CO (United States). Jul 1992. (CONF- 
9104396—Absts.: 2. international workshop on Human 
Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). In Jn- 
ternational workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

Deletions and rearrangements of the 3p14 to p23 region are 
consistently observed in a variety of human cancers including renal 
cell carcinoma (RCC) and small cell lung carcinoma (SCLC). We 
are constructing a comprehensive physical map, consisting of 
macro-restriction maps coupled with YAC contigs, that will cover a 
major portion of this region. Six translocation breakpoints retained 
in somatic cell hybrids and one internal deletion have defined 6 
subregions within 3p14.1 to p21.1, estimated to contain 20 to 30 
Mb. Sixty four cloned DNA probes have been mapped into these 
intervals to date; mapping for an additional 52 is in progress. 
Pulsed field gel analysis has generated macro-restriction map data 
accounting for 21 Mb of this region; six groups of linked probes 
cover 10 Mb. Five loci, including ACY1 and the polymorphic locus 
D3S2, are linked over a 2.5 Mb region surrounding the t(3;7) 
(p21.1;p13) breakpoint associated with Greig cephalopolysyn- 
dactyly syndrome. Six other markers, including D3S3, have been 
lost in the SCLC cell line U2020, which contains a sub-microscopic, 
homozygous deletion estimated to extend 4 Mb. PFG analysis has 
linked 5 of these probes together. A gene critical to development of 
SCLC probably resides with this deleted region. Nine markers that 
map within the U2020 deletion or flank the nearby familial RCC 
t(3;8) (p14.2;q24.1) breakpoint have been converted into 27 YACs 
using a screening method based upon pulsed field gel separated 
YAC pools. Walking from a YAC and has established a contig sur- 
rounding D3S3 that covers over 600 kb. Hybridization of YAC 
end-probes to PFG blots of human chromosomal DNA has permit- 
ted comparison of DNA structure, as represented in the YACs, to 
that observed in the genome. Such comparisons should provide a 
powerful method for checking the integrity of YAC contigs devel- 
oped in conjunction with the Genome Initiative. 


37252 (DOE/ER/61162—-1, pp. 2, Paper 1) Characterization 
of human chromosomal band 3P21 and the search for genes. 
Smith, D.I. (Wayne State Univ., School of Medicine, Detroit, Ml 
(US)); Golembieski, W.; Smith, S.; Shridhar, V.; Ginzinger, D.; 
Recchia, F.; Billotto, R.; Merchant, K.; Phillips, N.; Drabkin, H.; 
Miller, O.J. Eleanor Roosevelt Inst., Denver, CO (United States). 
Jul 1992. (CONF-9104396—Absts.: 2. international workshop on 
Human Chromosome 3, Denver, CO (United States), 4-5 Apr 
1991). In International workshop on chromosome 3: Final report, 
April 15, 1991—April 14, 1992. 54p. Order Number DE93002732. 
Source: OSTI; NTIS. 

Deletion of DNA sequences within chromosomal region 3p21 has 
been found in all major types of lung cancer and many renal cell 
carcinomas. This evidence suggests that at least one tumor sup- 
pressor gene must reside within 3p21. The total resource of 





chromosome 3-specific recombinants now numbers greater than 
7,000. Included within this are 5,700 cosmids, 1,000 lambda 
clones, 243 Not1 boundary clones, and 131 small-insert flow- 
sorted clones. The authors have localized 1,048 (15%) of the 
clones and now have approximately 128 clones representing 3.4 
Mb of sequences from within 3p21. They are currently performing 
cosmid based walking from multiple start points within this region 
to increase the representation of 3p21 sequences. In conjunction 
with physical mapping, the authors have also concentrated efforts 
on identifying large numbers of genes from this region which could 
subsequently be tested as tumor suppressor gene candidates. 
Four new 3p21 genes have been isolated and parially sequenced. 
One cosmid was found to contain all of a gene 92% homologous 
with rat acyl peptide hydrolase. The 3;6 translocation breakpoint 
has been narrowed down to a 500 bp region in one cosmid clone. 
This region is being sequenced and genes within 200 bp of this 
breakpoint are being searched for. Genes isolated from this region 
are being tested to determine if any alterations can be detected in 
small cell lung and renal carcinomas as well as other tumors. 


37253 (DOE/ER/61162-1, pp. 2, Paper 6) Oligonucleotides 
for genotyping 11 RFLP’s on chromosome 3p by PCR. Rab- 
bitts, P. Eleanor Roosevelt Inst., Denver, CO (United States). Jul 
1992. (CONF-9104396—Absts.: 2. international workshop on Hu- 
man Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). 
In International workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

Physical mapping of readily-available probes localized by fluores- 
cence in situ hybridization is presented. Also presented is the use 
of double color in situ hybridization, which provides both physical 
location and marker order. The probes used in this study are not 
cosmids and are small, one being less than 1 kb. Oligonucleotide 
primers for analysis of RFLPs are listed. 


37254 (DOE/ER/61162—1, pp. 2, Paper 9) Updated genetic 
linkage maps of chromosome 3 in the CEPH and Vanesuelan 
reference pedigrees. Pericak-Vance, M.; Haines, J. Eleanor 
Roosevelt Inst., Denver, CO (United States). Jul 1992. (CONF- 
9104396—Absts.: 2. international workshop on Human 
Chromosome 3, Denver, CO (United States), 4-5 Apr 1991). In /n- 
ternational workshop on chromosome 3: Final report, April 15, 
1991—April 14, 1992. 54p. Order Number DE93002732. Source: 
OSTI; NTIS. 

We will present two genetic linkage maps constructed from the 
CEPH version 4.0 database, and on the Venesuelan reference 
pedigree. This CEPH version 4 database contains 51 chromosome 
3 markers. Fifteen of these markers represent multiple enzyme 
cuts of the same locus; thus a total of 43 independent loci were 
available for analysis. Framework and comprehensive maps will be 
presented. The Venesuelan database contains ten chromosome 3 
markers. Several markers overlap with the CEPH markers in the 
region of the Von Hippel-Lindau disease locus on 3p. These in- 
clude the loci TERB, cRAF, D3F1582 (H3H2) and D3S30 
(pYNZ86.1). We will attempt to integrate the maps from the two re- 
sources as well as extend the map to include distal 3p probes 
typed exclusively in the Venezuelan reference pedigree. The inte- 
gration of the two resources should allow for an extended genetic 
maps of chromosome 3, indicate areas needing additional genetic 
mapping studies, and provide information on which markers might 
best be designated as index markers. 


37255 
netic and molecular characterization of chromosome 3 
specific monochromosomal and subchromosomal micro-cell 
hybrids. Boldog, F. (Univ. of Nebraska Medical Center, Omaha 
(US)); Allikmets R.; Erlandsson, R.; Zabarovsky, E.R.; Marcsek, Z.; 
Castresana, J.S.; Klein, G.; Scanlon, D.; Thomson, T.; Stanbridge, 
E.J.; Larsson, C. Eleanor Roosevelt Inst., Denver, CO (United 
States). Jul 1992. (CONF-9104396—Absts.: 2. international work- 
shop on Human Chromosome 3, Denver, CO (United States), 4-5 
Apr 1991). In International workshop on chromosome 3: Final re- 
port, April 15, 1991-April 14, 1992. 54p. Order Number 
DE93002732. Source: OSTI; NTIS. 

Mouse-human microcell hybrids containing the intact human 
chromosome 3 (MCH903.1) or chromosome 3 with deletions 


(DOE/ER/61162—1, pp. 3, Paper 14) In-situ cytoge- 
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(MCH429.11, MCH939.2, MCH924.4) were constructed. To map 
the deletions the following chromosome 3 specific probes, with 
known map location, were used as hybridization probes; c-raf 
(3p25), RarB (3p24), D3F15S2 (3p21.1-2), D3S2 (3p21), D3S3 
(3p14), NRSL25 (3p12-14) D354 (pter-q21) and PCCB (3q13-22) 
were used. DNA from MCH429.11 cells failed to hybridize with 
D3S3. DNA sequences around and between D3S2 and D3F15S2 
were not present in the MCH939.2 derived DNA. The third hybrid 
cell line MCH924.4 did not hybridized with probes NRSL25, D3S3, 
D3S2 and D3F15S2. These hybrids are used to construct region 
specific libraries, and isolate chromosome 3 specific DNA probes 
using Alu mediated PCR technique. The NRSL25 a 3p12-p14 spe- 
cific DNA probe isolated from a chr. 3 specific Notl restriction site 
library shows highly polymorphic character with Taql, Ecorl, Hindill, 
Notl and Sfil. It will be useful to map disease locus on chromo- 


.some 3 in tumor derived DNA. 


37256 (DOE/ER/61517-1) A report from the Sixth Interna- 
tional Mouse Genome Conference. Brown, S. (Saint Mary's 
Hospital Medical School, London (United Kingdom). Dept. of Bio- 
chemistry and Molecular Genetics). Health Research, Inc., Buffalo, 
NY (United States). [1992]. 3p. Sponsored by USDOE, Washing- 
ton, DC (United States), DOE Contract FG02-92ER61517. 
(CONF-9210188—Summ.: 6. international mouse genome confer- 
ence, Buffalo, NY (United States), 14-18 Oct 1992). Order Number 
DE93040615. Source: OSTI; NTIS; GPO Dep. 

The Sixth Annual Mouse Genome Conference was held in Octo- 
ber, 1992 at Buffalo, USA. The mouse is one of the primary model 
organisms in the Human Genome Project. Through the use of 
gene targeting studies the mouse has become a powerful biologi- 
cal model for the study of gene function and, in addition, the 
comparison of the many homologous mutations identified in human 
and mouse have widened our understanding of the biology of 
these two organisms. A primary goal in the mouse genome pro- 
gram has been to create a genetic map of STSs of high resolution 
(<1cM) that would form the basis for the physical mapping of the 
whole mouse genome. Buffalo saw substantial new progress to- 
wards the goal of a very high density genetic map and the 
beginnings of substantive efforts towards physical mapping in chro- 
mosome regions with a high density of genetic markers. 
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37257 (CONF-9110368-, pp. 1-7) lofetamine HCI 1271 (IMP). 
Baldwin, R.M. (Yale Univ., West Haven, CT (US)). Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. From Brain SPECT 
perfusion imaging: image acquisition, processing, display, and in- 
terpretation; Brookhaven, NY (United States); 8-9 Oct 1991. In 
Brain SPECT perfusion imaging: Image acquisition, processing, 
display, and interpretation. 132p. Source: OSTI; NTIS; GPO. 

lofetamine HC! 25] is the generic name for the hydrochloride 
salt of N-isopropyl-p-iodoamphetamine labeled with '*°!, commonly 
called IMP. lofetamine HC! '2°1 is prepared by isotopic exchange 
with ['25I]Nal and is formulated in isotonic aqueous NaCl solution 
containing 1 mCi/ml iofetamine HCI | 123, 0.15 mg/ml iofetamine 
HCI carrier, and phosphate buffer for pH control. The radiochemi- 
cal purity is >97%, and the product is stable for more than 24 
hours; the commercial product distributed today is prepared with 
high purity '291 with >98% radionuclidic purity. Two radioiodinated 
agents have seen significant clinical application for functional brain 
imaging: iofetamine HCI (IMP) (1) and N,N,N’-trimethyl-N’-(2- 
hydroxy-3-methyl-5-iodobenzyl)-1,3-propanediamine HIPDM (2). 
lofetamine HCI 123] is commercially available in the United States, 
Europe, and Japan. Although their primary use is for functional 
brain imaging, these agents also have application in the study of 
tumors, lungs, and Gl tract. 36 refs., 2 figs., 1 tab. 
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37258 § (CONF-9110368-, pp. 8-20) ®™Te radiopharmaceuti- 
cals for brain perfusion imaging. Deutsch, E. (Mallinckrodt 
Medical, Inc., St. Louis, MO (US)); Volkert, W.A. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. Grant CA-42179. 
From Brain SPECT perfusion imaging: image acquisition, process- 
ing, display, and interpretation; Brookhaven, NY (United States); 
8-9 Oct 1991. In Brain SPECT perfusion imaging: Image acquisi- 
tion, processing, display, and interpretation. 132p. Source: OSTI; 
NTIS; GPO. 

It is well established that small, neutral, lipophilic technetium 
complexes can diffuse into the brain and then be trapped intracel- 
lularly by a variety of mechanisms. A more detailed understanding 
of the structural and chemical parameters which promote efficient 
diffusion into the brain, and which underlie the trapping mecha- 
nisms, will be necessary to delineate the clinical relevance of 
current agents, and to design improved technetium 99 pharmaceu- 
ticals. Current technetium 99 brain-perfusion imaging agents do not 
show ideal characteristics of brain uptake and retention. Further- 
more, significant fractions of the technetium 99 complexes are lost 
between site of injection and the brain. Thus, it is difficult to use 
these current agents to quantitate regional cerebral blood flow. 
Nevertheless, these agents are proving extremely valuable for the 
SPECT evaluation of abnormalities in brain perfusion patients with 
neurological disorders. 


37259 (CONF-9110368-, pp. 21-27) A guide to SPECT 
equipment for brain imaging. Hoffer, P.B. (Yale Univ., New 
Haven, CT (US)); Zubal, G. Brookhaven National Lab., Upton, NY 
(United States). [1991]. From Brain SPECT perfusion imaging: im- 
age acquisition, processing, display, and __ interpretation; 


Brookhaven, NY (United States); 8-9 Oct 1991. In Brain SPECT 
perfusion imaging: Image acquisition, processing, display, and in- 
terpretation. 132p. Source: OSTI; NTIS; GPO. 

Single photon emission computed tomography (SPECT) was 
started by Kuhl and Edwards about 30 years ago. Their original in- 
strument consisted of four focused Nal probes mounted on a 
moving gantry. During the 1980s, clinical SPECT imaging was 


most frequently performed using single-headed Anger-type cam- 
eras which were modified for rotational as well as static imaging. 
Such instruments are still available and may be useful in settings 
where there are few patients and SPECT is used only occasion- 
ally. More frequently, however, dedicated SPECT devices are 
purchased which optimize equipment potential while being 
user-friendly. Modern SPECT instrumentation incorporates im- 
provements in the detector, computers, mathematical formulations, 
electronics and display systems. A comprehensive discussion of all 
aspects of SPECT is beyond the scope of this article. The authors, 
however, discuss general concepts of SPECT, the current state-of- 
the-art in clinical SPECT instrumentation, and areas of common 
misunderstanding. 9 refs 


37260 (CONF-9110368-—, pp. 28-32) Optimization of acquisi- 
tion parameters for brain SPECT. Links, J.M. (Johns Hopkins 
Univ., Baltimore, MD (US)). Brookhaven National Lab., Upton, NY 
(United States). [1991]. From Brain SPECT perfusion imaging: im- 
age acquisition, processing, display, and __ interpretation; 
Brookhaven, NY (United States); 8-9 Oct 1991. In Brain SPECT 
perfusion imaging: Image acquisition, processing, display, and in- 
terpretation. 132p. Source: OSTI; NTIS; GPO. 

The goal of brain SPECT is not the production of a pretty picture 
per se, but rather a quantitatively accurate reflection of a tracer's 
biodistribution. Such accuracy can only be achieved if the recon- 
struction is unbiased and precise, as the actual “error” is affected 
by these two general parameters. To achieve this goal, high spatial 
resolution, low scatter, dense and uniform sampling, and high sen- 
Sitivity are required during acquisition. In addition, tomographic 
slices must be accurately positioned with respect to the structures 
of interest in the brain. 19 refs. 


37261 (CONF-9110368-, pp. 33-44) Image reconstruction in 
tomography: Basics. Todd-Pokropek, A. (University College, Lon- 
don (GB)). Brookhaven National Lab., Upton, NY (United States). 
[1991]. From Brain SPECT perfusion imaging: image acquisition, 
processing, display, and interpretation; Brookhaven, NY (United 
States); 8-9 Oct 1991. In Brain SPECT perfusion imaging: Image 
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acquisition, processing, display, and interpretation. 132p. Source: 
OSTI; NTIS; GPO. 

Data are acquired in transaxial tomography, to be precise, in sin- 
gle photon emission tomography (SPECT), by observing the 
number of counts acquired on various projections at various angles 
around a patient. This geometry is illustrated in a figure. From the 
point of view of terminology, we say that we make observations on 
projections, i.e., the sum of those events detected from the events 
emitted along projection rays, which are perpendicular to the pro- 
jections themselves. A projection image is just the raw image 
acquired, for example, by the gamma camera, at one particular an- 
gle. A projection line is a line of data across that image, and must 
be distinguished from the projection ray to which it is perpendicu- 
lar. In general, all practical systems are discrete, that is, we collect 
data at a certain number of fixed points along projection lines and 
for a limited number of angles in total. The choice of these num- 
bers (how many points, how many angles) is that of selecting the 
sampling to be used in the system. It is important to remember 
that, to be able to reconstruct images properly from projections, we 
must ensure that the data are properly sampled. 7 refs., 4 figs. 


37262 (CONF-9110368-, pp. 45-47) What do practice poli- 
cies have to do with SPECT imaging?. Pierson, R.N. Jr. (St. 
Luke-Roosevelt Medical Center, New York, NY (US)). Brookhaven 
National Lab., Upton, NY (United States). [1991]. From Brain 
SPECT perfusion imaging: image acquisition, processing, display, 
and interpretation; Brookhaven, NY (United States); 8-9 Oct 1991. 
In Brain SPECT perfusion imaging: Image acquisition, processing, 
display, and interpretation. 132p. Source: OSTI; NTIS; GPO. 

The introduction of new technologies has been the hallmark of 
professionals in nuclear medicine from the beginning of our spe- 
cialty less than 50 years ago. A side effect of the entrenched and 
productive scenario whereby new technologies beget medical ad- 
vances, and most of the advances in other areas of science beget 
new technologies applicable to medicine, is a constant escalation 
of the scope of practice, a desirable effect. A second side effect is 
a constant escalation of the cost of providing medical care. Careful 
analyses of the increases in costs of medical care allocate approxi- 
mately one-third of the increase to new technology. We require 
mechanisms to argue competitively for the utility, the effectiveness, 
and the global relevance of new technologies. The first audience to 
be reached is the professionals who will, if we are successful, learn 
what we can do, and then will ask that it be made available in their 
hospitals. This workshop addresses primarily this first transition: ra- 
diopharmaceuticals, instrument performance characteristics, image 
processing, patient conditioning and positioning, interpretive strate- 
gies, and the definition of normal. At the time of the workshop, 
looking backward, it might appear the SPECT had not arrived at the 
time for interactions with other specialty societies; first, there must 
be evidence that techniques are repeatable; that they correlate 
with whatever gold standard is available; and that our patient- 
referring colleagues are willing to ask for them. However, looking 
forward, the questions of clinical utility, and the choices of “which 
technology” are here. It is time to prepare conceptually for the next 
step; how do we bring our new technologies to clinical acceptance, 
to reimbursement, and to an appropriate niche in the clinical firma- 
ment? The answer is via the pathways of practice guidelines. 


37263 (CONF-9110368—, pp. 48-55) Pre-imaging variables: 
Their influence on acquisition and interpretation. Tikofsky, R.S. 
(Medical College of Wisconsin, Milwaukee (US)). Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. From Brain SPECT 
perfusion imaging: image acquisition, processing, display, and in- 
terpretation; Brookhaven, NY (United States); 8-9 Oct 1991. In 
Brain SPECT perfusion imaging: Image acquisition, processing, 
display, and interpretation. 132p. Source: OSTI; NTIS; GPO. 

The quality of an image directly influences the interpretation of 
that image. While much can be done to enhance the interpretation 
of images after the data have been acquired (e.g. attenuation cor- 
rection, filtering) attention to preimaging variables is very important 
in generating SPECT brain images of high quality. Unfortunately, 
there is no meaningful body of literature dealing with the effects of 
preimaging conditions on data acquisition and image quality. Five 
areas where preimaging variables are important are discussed: (a) 
environmental conditions, (b) patient status, (c) variables at the time 





of injection, (d) dose, and (e) positioning. Finally, recommendations 
are made for establishing standardized conditions before and im- 
mediately after injection for rCBF/SPECT brain imaging. 9 refs. 


37264 (CONF-9110368-, pp. 56-62) Image presentation and 
normal SPECT rCBF. Devous, M.D. Sr. (Univ. of Texas South- 
western Medical Center, Dallas (US)). Brookhaven National Lab., 
Upton, NY (United States). [1991]. From Brain SPECT perfusion 
imaging: image acquisition, processing, display, and interpretation; 
Brookhaven, NY (United States); 8-9 Oct 1991. In Brain SPECT 
perfusion imaging: Image acquisition, processing, display, and in- 
terpretation. 132p. Source: OSTI; NTIS; GPO. 

The appearance of images of normal regional cerebral blood 
flow (rCBF) obtained from single photon emission computed to- 
mography (SPECT) is influenced by several factors, including (1) 
the environmental conditions at the time of administration of the ra- 
diotracer, (2) the characteristics of the subject (eg. age, gender, 
and handedness), (3) the format used for image presentation, (4) 
the quality of the tomographic device, (5) the choices of image- 
processing techniques, and (6) the radiopharmaceutical used. The 
first three of these topics are briefly reviewed here; topics 4, 5 and 
6 are reviewed by others in this workshop summary. 27 refs. 


37265 (CONF-9110368-, pp. 63-69) Radionuclide cerebral 
perfusion imaging: Normal pattern. Goldsmith, S.J. (Mt. Sinai 
Medical Center, New York, NY (US)); Stritzke, P.; Losonczy, M.; 
Vallabhajosula, S.; Holan, V.; DaCosta, M.; Muzinic, M. Brookhaven 
National Lab., Upton, NY (United States). [1991]. From Brain 
SPECT perfusion imaging: image acquisition, processing, display, 
and interpretation; Brookhaven, NY (United States); 8-9 Oct 1991. 
In Brain SPECT perfusion imaging: image acquisition, processing, 
display, and interpretation. 132p. Source: OSTI; NTIS; GPO. 

Regional cerebral perfusion imaging using a new class of 9°™Tc 
and '¢5| labeled compounds which traverse the blood brain barrier 
and SPECT imaging technology provides an opportunity to assess 
this physiologic phenomenon during normal cerebral function and 
as a manifestation of disease in the central nervous system dis- 
ease. These applications pose a challenge to the nuclear medicine 
physician for several reasons: (a) the complex and somewhat un- 
familiar functional anatomy, (b) the marked regional differences in 
regional cerebral perfusion at rest, (c) the lack of understanding of 
the effect of variations in ambient conditions on regional cerebral 
perfusion. The difficulties in interpretation are augmented by the 
display itself. There is frequently no difficulty in differentiating be- 
tween gray and white matter. However, the frequently used “hot 
body” color maps, introduce a good deal of contrast, producing dis- 
plays with apparent interruption in regional cortical perfusion 
whereas black and white displays provide minimal contrast in the 
regional cortical activity. The authors sought to define how much 
variation in regional cerebral perfusion is “allowed” under controlled 
conditions, to establish a basis to interpret if changes in the 
environment, psychological interventions, or disease states are ac- 
companied by a measurable change. 2 figs., 1 tab. 


37266 (CONF-9110368—, pp. 70-76) SPECT in Alzheimer’s 
disease and the dementias. Bonte, F.J. (Univ. of Texas South- 
western Medical Center, Dallas (US)). Brookhaven National Lab., 
Upton, NY (United States). [1991]. From Brain SPECT perfusion 
imaging: image acquisition, processing, display, and interpretation; 
Brookhaven, NY (United States); 8-9 Oct 1991. In Brain SPECT 
perfusion imaging: Image acquisition, processing, display, and in- 
terpretation. 132p. Source: OSTI; NTIS; GPO. 

Among 90 patients with a clinical diagnosis of Alzheimer’s 
disease (AD), two subgroups were identified for special study, in- 
cluding 42 patients who had a history of dementia in one or more 
first-degree relatives, and 14 who had a diagnosis of early AD. Of 
the 42 patients with a family history of dementia, 34 out of the 35 
patients whose final clinical diagnosis was possible or probable AD 
had positive SPECT rCBF studies. Studies in the 14 patients 
thought to have very early AD were positive in 11 cases. This find- 
ing suggests that altered cortical physiology, and hence, rCBF, 
occurs quite early in the course of AD, perhaps before the onset of 
symptoms. It is possible that Xenon 133 rCBF studies might be 
used to detect the presence of subclinical AD in a population of 
individuals at risk to this disorder. Despite the drawbacks of a ra- 
dionuclide with poor photon energy, Xenon 133, with its low cost 
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and round-the-clock availability, deserves further study. Although 
the physical characteristics of Xenon 127 might make it preferable 
as a SPECT tracer, it is still not regularly available, and some in- 


strument systems are not designed to handle its higher photon 
energies. 


37267 (CONF-9110368-, pp. 77-90) Single photon emission 
computed tomography in cerebrovascular disease. Brass, L.M. 
(Yale Univ., New Haven, CT (US)); Rattner, Z. Brookhaven Na- 
tional Lab., Upton, NY (United States). [1991]. From Brain SPECT 
perfusion imaging: image acquisition, processing, display, and in- 
terpretation; Brookhaven, NY (United States); 8-9 Oct 1991. In 
Brain SPECT perfusion imaging: Image acquisition, processing, 
display, and interpretation. 132p. Source: OSTI; NTIS; GPO. 
Every year, nearly half a million people in the United States have 
a stroke. Cerebrovascular disease is the third leading cause of 
death in the country, and it costs the economy approximately $25 
billion annually. SPECT perfusion imaging is a sensitive indicator of 
stroke. Abnormal patterns of blood flow are recognized either as 
areas of hypoactivity (focal or diffused) or hyperactivity (hyperemia 
or luxury perfusion). Lesions are demonstrated earlier by SPECT 
than by CT or MRI, and the physiologic information from flow 
imaging is not available from such anatomic studies. Given the sig- 
nificance of stroke and the early sensitivity of SPECT, why do most 
neurologists not include SPECT in the evaluation of their patients? 
The authors feel that the answer is that most neurologists do not 
view SPECT flow imaging as providing additional information be- 
yond the standard clinical and radiologic work-up. This article 
therefore concentrates on ways in which SPECT imaging can be 
useful in stroke, identifying the major concerns of clinicians, and 
demonstrating how some of these concerns can be addressed by 
SPECT. The goal is to expand the perspective of the nuclear- 
medicine physician and encourage investigations on urgent clinical 
problems in the diagnosis and management of patients with cere- 
brovascular diseases. Additional information may be obtained from 
several excellent reviews of SPECT imaging in stroke. 73 refs. 


37268 (CONF-9110368-, pp. 91-102) Single photon emis- 
sion computed tomography (SPECT) in epilepsy. Leroy, R.F. 
(Univ. of Texas Southwestern Medical School, Dallas (US)). 
Brookhaven National Lab., Upton, NY (United States). [1991]. 
From Brain SPECT perfusion imaging: image acquisition, process- 
ing, display, and interpretation; Brookhaven, NY (United States); 
8-9 Oct 1991. In Brain SPECT perfusion imaging: Image acquisi- 
tion, processing, display, and interpretation. 132p. Source: OST]; 
NTIS; GPO. 

Epilepsy is a common neurologic disorder which has just begun 
to be studied with single photon emission computerized tomography 
(SPECT). Epilepsy usually is studied with electroencephalographic 
(EEG) techniques that demonstrate the physiologic changes that 
occur during seizures, and with neuroimaging techniques that show 
the brain structures where seizures originate. Neither method alone 
has been adequate to describe the pathophysiology of the patient 
with epilepsy. EEG techniques lack anatomic sensitivity, and there 
are no structural abnormalities shown by neuroimaging which are 
specific for epilepsy. Functional imaging (Fl) has developed as a 
physiologic tool with anatomic sensitivity, and SPECT has been 
promoted as a Fl technique because of its potentially wide avail- 
ability. However, SPECT is early in its development and its clinical 
utility for epilepsy still has to be demonstrated. To understand this 
role of SPECT, consideration must be given to the pathophysiology 
of epilepsy, brain physiology, types of seizure, epileptic syndromes, 
and the SPECT technique itself. 44 refs., 2 tabs. 


37269 (CONF-9110368-, pp. 103-111) Brain SPECT quanti- 
tation in clinical diagnosis. Hellman, R.S. (Medical College of 
Wisconsin, Milwaukee (US)). Brookhaven National Lab., Upton, NY 
(United States). [1991]. From Brain SPECT perfusion imaging: im- 
age acquisition, processing, display, and __ interpretation; 
Brookhaven, NY (United States); 8-9 Oct 1991. In Brain SPECT 
perfusion imaging: Image acquisition, processing, display, and in- 
terpretation. 132p. Source: OSTI; NTIS; GPO. 

Methods to quantitate SPECT data for clinical diagnosis should 
be chosen so that they take advantage of the lessons learned from 
PET data. This is particularly important because current SPECT 
high-resolution brain imaging systems now produce images that 
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are similar in resolution to those generated by the last generation 
PET equipment (9 mm FWHM). These high-resolution SPECT sys- 
tems make quantitation of SPECT more problematic than earlier. 
Methodology validated on low-resolution SPECT systems may no 
longer be valid for data obtained with the newer SPECT systems. 
For example, in patients with dementia, the ratio of parietal to cere- 
bellar activity often was studied. However, with new instruments, 
the cerebellum appears very different: discrete regions are more 
apparent. The large cerebellar regions usually used with older in- 
strumentation are of an inappropriate size for the new equipment. 
The normal range for any method of quantitation determined using 
older equipment probably changes for data obtained with new 
equipment. It is not surprising that Kim et al. in their simulations 
demonstrated that because of the finite resolution of imaging sys- 
tems, the ability to measure pure function is limited, with “anatomy” 
and “function” coupled in a “complex nonlinear way”. 11 refs. 


37270 (CONF-9110368-, pp. 112-121) Quantification of 
brain perfusion with tracers retained by the brain. Pupi, A. 
(Univ. of Florence (IT)); Bacciottini, L.; De Cristofaro, M.T.R.; 
Formiconi, A.R.; Castagnoli, A. Brookhaven National Lab., Upton, 
NY (United States). [1991]. From Brain SPECT perfusion imaging: 
image acquisition, processing, display, and _ interpretation; 
Brookhaven, NY (United States); 8-9 Oct 1991. In Brain SPECT 
perfusion imaging: Image acquisition, processing, display, and in- 
terpretation. 132p. Source: OSTI; NTIS; GPO. 

Aimost a decade ago, tracers, labelled with '*°| and °°™Te, that 
are retained by the brain, started to be used for studies of regional 
brain perfusion (regional cerebral blood flow, rCBF). To date, these 
tracers have been used for brain perfusion imaging with SPECT in 
brain disorders as well as for physiological activation protocols. 
Only seldom, however, have they been used in protocols that 
quantitatively measure rCBF. Nevertheless, comparative studies 
with perfusion reference tracers have repeatedly demonstrated that 
the brain uptake of these brain-retained tracers is correlated to per- 
fusion, the major determinant of the distribution of these tracers in 
the brain. The brain kinetics of 9°™Te HMPAO, which is the tracer 
most commonly used, was described with a two-compartment tis- 
sue model. The theoretical approach, which is, in itself, sufficient 
for modeling quantitative measurements with °°™Tc HMPAO, ini- 
tially suggested the possibility of empirically narrowing the distance 
between the brain’s regional uptake of the tracer and rCBF with a 
linearization algorithm which uses the cerebellum as the reference 
region. The value of this empirical method is hampered by the fact 
that the cerebellum can be involved in cerebrovascular disease 
(i.e. cerebellar diaschisis) as well as in several other brain disor- 
ders (e.g. anxiety, and dementia of the Alzheimer type). It also was 
proposed that different reference regions (occipital, whole slice, or 
whole brain) should be selected in relation to the brain disorder un- 
der study. However, this approach does not solve the main 
problem because it does not equip us with a reliable tool to evalu- 
ate rCBF with a high predictive value, and, at the same time, to 
reduce intersubject variability. The solution would be to measure a 
quantitative parameter which directly reflects rCBF, such as the 
unidirectional influx constant of the freely diffusible flow-limited trac- 
ers. 45 refs., 3 figs., 1 tab. 


37271 


(EGG-2700, pp. 59-69) Analytical dosimetry. Nigg, 
D.; Wheeler, F. EG and G Idaho, Inc., Idaho Falls, ID (United 
States). May 1993. In INEL BNCT Research Program annual re- 


port, 1992. 
NTIS; INIS. 

The development of analytical methods and software for per- 
forming radiation dose distribution analysis and treatment planning 
calculations for BNCT is proceeding rapidly. Initial software mod- 
ules for reconstructing irradiation volume geometry and performing 
the necessary three-dimensional calculations have been completed 
and are being phased into production use. Currently ongoing ef- 
forts are focused on providing detailed, understandable output 
displays, medical image manipulations, tumor location capabilities 
and other features similar to those that are available with advanced 
photon treatment planning systems. Future efforts directed toward 
the development and application of faster calculational algorithms 
for radiation transport are planned. Finally, efforts directed toward a 
more comprehensive understanding of microdosimetric phenomena 


179p. Order Number DE93016574. Source: OSTI; 
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associated with the various dose components in BNCT will con- 
tinue. 


37272 (EGG-2700, pp. 108-118) Secondary ion mass spec- 
trometry (SIMS). Chia, V.; Evans, C.E. EG and G Idaho, Inc., 
Idaho Falls, ID (United States). May 1993. In INEL BNCT Re- 
search Program annual report, 1992. 179p. Order Number 
DE93016574. Source: OSTI; NTIS; INIS. 

Localization studies of boron in tissues were performed to estab- 
lish experimental (sample and _ instrumental) protocols for 
quantitative imaging of boron atoms in brain tumor tissue cells. If 
successful, this technique could be used to evaluate the effective- 
ness of carrier drugs to deliver boron to malignant tissue cells. 
Preliminary results illustrate that quantitative imaging is possible by 
SIMS with appropriate cryopreservation of tissue. Quantification us- 
ing brain homogenate gave reasonable boron concentration values 
in the liver, a comparison with ICP-AES results will confirm the ac- 
curacy. Further improvements in the cryopreservation methodology 
is required to obtain higher resolution images which will provide 
even better localization of boron in tissue. 


37273 (EGG-—2700, pp. 119-124) Alpha track-etch. Nelson, 
C. EG and G Idaho, Inc., Idaho Falis, ID (United States). May 
1993. In INEL BNCT Research Program annual report, 1992. 
179p. Order Number DE93016574. Source: OSTI; NTIS; INIS. 

A method for obtaining the concentration and distribution of 
boron in intact whole brain sections in small animals or in intact tis- 
sue from larger animals is possible by track-etch methods. The 
method essentially involves freeze drying sections of tissue, over- 
laying them with specially prepared films sensitive to nuclear 
particles, bombarding the tissue and film with thermal neutrons, 
etching out the boron 10 particle tracks in the film, superimposing 
the film on the tissue, and analyzing the distribution of tracks with 
the aid of a light microscope. Atoms of boron are evidenced by 
those areas wherein particle tracks occur. The method is sensitive 
and suitable for any tissue where boron-induced tracks are signifi- 
cantly above background. In a series of experiments, three types 
of nuclear track films were analyzed for their effectiveness in 
measuring tracks from boron 10 reactions in dog brain and liver tis- 
sues. The films included allyl diglycol carbonate (CR-39), colorless 
cellulose nitrate (LR115-3), and cellulose nitrate (CN-1). 


37274 (EGG-2700, pp. 125-141) Resonance ionization 
spectroscopy, SIRIS and LARIS. Arlinghaus, H. EG and G Idaho, 
Inc., Idaho Falls, 1D (United States). May 1993. In INEL BNCT Re- 
search Program annual report, 1992. 179p. Order Number 
DES3016574. Source: OSTI; NTIS; INIS. 

An important requirement for improved BNCT is the development 
of a more selective boron delivery mechanism. This will enable tar- 
geting only malignant cells, while maintaining a sufficiently long 
biological half-life of the boronated compound for delivery of a ther- 
apeutic neutron dose. The ability to image the boron concentration 
in tissue sections and even inside individual cells is important but 
not yet possible because of limitations in analytical capabilities. 
Two techniques have been developed to address this problem. 
Both use resonance ionization spectroscopy (RIS) to detect boron 
and differ only in the method of atomizing the sample for RIS anal- 
ysis. Using the techniques, called SIRIS and LARIS, researchers 
have recorded images of boron concentrations as a function of po- 
sition in biological tissues. 


37275 (FNAL/C—93/219) Measurements of Loma Linda pro- 
ton therapy gantry dipoles. Glass, H.D.; Mazur, P.O.; Sim, J.W. 
Fermi National Accelerator Lab., Batavia, IL (United States). Jul 
1993. 5p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC02-76CH03000. (CONF-930511-381:  Interna- 
tional particle accelerator conference, Washington, DC (United 
States), 17-20 May 1993). Order Number DE93019388. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We describe the procedures used by the Fermilab Magnet Test 
Facility (MTF) to perform tests of dipoles to be installed in the 
beam lines of the Loma Linda University Medical Center Proton 
Therapy Facility. The dipoles were manufactured in two styles, one 
style having a 45° bending angle and the other a 135° bending 
angle. The tests included magnetic field measurements using a 
Hall probe and the measurement of coil temperatures, voltages, 





and water flow rates. The probe was mounted on a movable cart 
which could be wheeled along the magnet beam pipe; we mounted 
extensions onto each end of the beam pipe to allow for the probe 
to measure the magnet end fields. The probe was also mounted at 
varying transverse positions on the cart to allow for field shape 
measurements, from which body quadrupole and sextupole coeffi- 
cients were determined. A longitudinal sampling of the field down 
the entire length of the magnet allowed us to measure the total in- 
tegrated field of each magnet. Hall probe measurements were 
controlled by a C program running on a Unix workstation. 


37276 (FNAL/C—93/239) Proton linacs for boron neutron 
capture therapy. Lennox, A.J. (Fermi National Accelerator Lab., 
Batavia, IL (United States)). Fermi National Accelerator Lab.., 
Batavia, IL (United States). Aug 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-930511-487: International particle accelerator conference, 
Washington, DC (United States), 17-20 May 1993). Order Number 
DE94000596. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent advances in the ability to deliver boron-containing drugs 
to brain tumors have generated interest in ~4 MeV linacs as 
sources of epithermal neutrons for radiation therapy. In addition, 
fast neutron therapy facilities have been studying methods to mod- 
erate their beams to take advantage of the high cross section for 
epithermal neutrons on boron-10. This paper describes the techni- 
cal issues involved in each approach and presents the motivation 
for undertaking such studies using the Fermilab linac. the problems 
which must be solved before therapy can begin are outlined. Sta- 
tus of preparatory work and results of preliminary measurements 
are presented. 


37277 (INIS-XN—456) Order of 15 October 1992 amending 
the Order of 26 March 1974 on the competence of persons li- 
censed to use radioelements in unsealed sources for medical 
uses. France. 5 Nov 1992. ip. (In French). Order Number 
DE94602497. Source: OSTI; NTIS (US Sales Only); INIS. 


Published in the Journal Officiel de la Republique Francaise. 

This Order amends the 1974 Order which provides that a license 
to use artificial radioelements in unsealed sources may only be 
granted to medical doctors and to holders of a diploma, a certifi- 
cate attesting studies or other certificate specified in the Order. 
The 1992 Order adds some requirements regarding specialized 
diplomas. (NEA). 


37278 (LBL-34375) Triple-quantum filtered NMR imaging of 
sodium in the human brain. Keltner, J.R. Lawrence Berkeley 
Lab., CA (United States). Apr 1993. 92p. Sponsored by Depart- 
ment of Health and Human Services, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC03-76SF00098. Grant HL 25840;Grant 
HL 07367;Grant 89-20133. Order Number DE93040607. Source: 
OSTI; NTIS; GPO Dep. 

In the past multiple-quantum filtered imaging of biexponential re- 
laxation sodium-23 nuclei in the human brain has been limited by 
low signal to noise ratios; this thesis demonstrates that such 
imaging is feasible when using a modified gradient-selected triple- 
quantum filter at a repetition time which maximizes the signal to 
noise ratio. Nuclear magnetic resonance imaging of biexponential 
relaxation sodium-23 (*°Na) nuclei in the human brain may be use- 
ful for detecting ischemia, cancer, and pathophysiology related to 
manic-depression. Conventional single-quantum NMR imaging of in 
vivo biexponential relaxation *°Na signals is complicated by the 
presence of single-exponential relaxation @°Na signals. Multiple- 
quantum filters may be used to selectively image biexponential 
relaxation *3Na signals since these filters suppress  single- 
exponential relaxation *3Na signals. In this thesis, the typical 
repetition times (200-300 ms) used for in vivo multiple-quantum fil- 
tered *5Na experiments are shown to be approximately 5 times 
greater than the optimal repetition time which maximizes multiple- 
quantum filtered SNR. Calculations and experimental verification 
show that the gradient-selected triple-quantum (GS3Q) filtered 
SNR for 25Na in a 4% agarose gel increases by a factor of two as 
the repetition time decreases from 300 ms to 55 ms. The mea- 
sured relaxation times of the *°Na in the 4% agarose gel were 
similar to in vivo *3Na relaxation times. 
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37279 (LUNFD6-NFRA—1028-1-57-1993) Radiolabeled mon- 
oclonal antibodies. Development of a new method to remove 
circulating activity - diagnostic applications and implications 
for therapy. Norrgren, K. Lund Univ. (Sweden). Dept. of Radiation 
Physics. Apr 1993. 57p. Order Number DE94600148. Source: 
OSTI; NTIS; INIS. 

The aim of this thesis was to develop and investigate the useful- 
ness of extracorporeal immunoadsorption (ECIA) to remove 
circulating activity after the localization of radiolabeled monoclonal 
antibodies to tumors. A compartment model, based on the biokinet- 
ics of '?5|-labeled antibodies 96.5 was developed to estimate the 
effect of ECIA on the tumor-to-normal tissue ratios. ECIA was sim- 
ulated at different times after injection of the antibodies and the 
calculations showed an increased diagnostic ratio for several hours 
after the ECIA procedure, and that an enhancement of the thera- 
peutic ratio was possible. These results led to the development of 
animal models where the ECIA could be evaluated and the bioki- 
netic behavior of different radiolabeled monoclonal antibodies 
investigated with and without the application of ECIA. A general 
ECIA method, based on biotinylated antibodies and an avidin 
agarose column as adsorbent, was developed. Studies in tumor 
bearing nude rats showed that ECIA enhanced of the tumor-to- 
normal tissue activity ratios by a factor of 4 for the liver, kidneys 
and bone marrow. For the L6 antibody, the image contrast of tu- 
mors localized in one kidney of the rats, was increased from 1.1 to 
1.6. A software anthropomorphic phantom was used in Monte 
Carlo simulations of clinically realistic scintillation camera image 
acquisition. The effect of ECIA on the contrast enhancement and 
on the detectability of simulated tumors located centrally in the liver 
was studied. The contrast increased linearly with an increasing tu- 
mor/liver ratio. The contrast was higher for SPECT than for planar 
images and a contrast of 1.15 required a tumor/liver activity ratio of 
1.9 for SPECT and 4.5 for planar images. ECIA in combination 
with SPECT imaging of radiolabeled antibodies has a great poten- 
tial in increasing the detectability of tumors. 


37280  (NUREG/CP-0126-Vol.3, pp. 551-560) Risk and dose 
assessment methods in Gamma Knife Q.A. Banks, W.W. 
(Lawrence Livermore National Laboratory, CA (US)); Jones, E.D.; 
Rathbun, P. Nuclear Regulatory Commission, Washington, DC 
(United States). Office of Nuclear Regulatory Research; 
Brookhaven National Lab., Upton, NY (United States). Mar 1993. 
(CONF-921007—Vol.3: 20. water reactor safety information 
meeting, Bethesda, MD (United States), 21-23 Oct 1992). In Pro- 
ceedings of the US Nuclear Regulatory Commission twentieth 
water reactor safety information meeting: Volume 3, Aging re- 
search developments, Primary system integrity, Structural and 
seismic engineering, Earth sciences, Probabilistic risk assessment 
topics. 567p. Source: OSTI; NTIS; INIS; GPO. 

Traditional methods used in assessing risk in nuclear power 
plants may be inappropriate, to use in assessing medical radiation 
risks. The typical philosophy used in assessing nuclear reactor 
risks is machine dominated with only secondary attention paid to 
the human component, and only after critical machine failure 
events have been identified. In assessing the risk of a misadminis- 
trative radiation dose to patients, the primary source of failures 
seems to stem overwhelmingly, from the actions of people and 
only secondarily from machine mode failures. In essence, certain 
medical misadministrations are dominated by human events not 
machine failures. Radiological medical devices such as the Leksell 
Gamma Knife are very simple in design, have few moving parts, 
and are relatively free from the risks of wear when compared with 
a nuclear power plant. Since there are major technical differences 
between a gamma knife and a nuclear power plant, one must se- 
lect a particular risk assessment method which is sensitive to these 
system differences and tailored to the unique medical aspects of 
the phenomena under study. These differences also generate ma- 
jor shifts in the philosophy and assumptions which drive the risk 
assessment (Machine-centered vs Person-centered) method. We 
were prompted by these basic differences to develop a person- 
centered approach to risk assessment which would reflect these 
basic philosophical and technological differences, have the neces- 
sary resolution in its metrics, and be highly reliable (repeatable). 
The risk approach chosen by the Livermore investigative team has 
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been called the “Relative Risk Profile Method” and has been de- 
scribed in detail by Banks and Paramore, (1983). 


37281 Method for distinguishing normal and transformed 
cells using G1 kinase inhibitors. Crissman, H.A.; Gadbois, D.M.; 
Tobey, R.A.; Bradbury, E.M. To Dept. of Energy. 1991. USA patent 
application 7-751,855. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. Order Number 
DE93019324. Source: OSTI; NTIS; GPO Dep 

A G, phase kinase inhibitor is applied in a low concentration to a 
population of normal and transformed mammalian cells. The con- 
centration of G; phase kinase inhibitor is selected to reversibly 
arrest normal mammalian cells in the G, cell cycle without arrest- 
ing growth of transformed cells. The transformed cells may then be 
selectively identified and/or cloned for research or diagnostic pur- 
poses. The transformed cells may also be selectively killed by 
therapeutic agents that do not affect normal cells in the G; phase, 
suggesting that such G, phase kinase inhibitors may form an ef- 
fective adjuvant for use with chemotherapeutic agents in cancer 
therapy for optimizing the killing dose of chemotherapeutic agents 
while minimizing undesirable side effects on normal cells 


37282 (UCRL-JC—110248) The gamma knife: Dose and risk 
evaluation. Jones, E.D. (Lawrence Livermore National Lab., CA 
(United States)); Alesso, H.P.; Banks, W.W.; Rathbun, P.A. 
Lawrence Livermore National Lab., CA (United States). 15 Oct 
1992. 8p. Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
Agreement 40-550-75. (CONF-9301102-8: American Nuclear Soci- 
ety (ANS) meeting, Clearwater, FL (United States), 27 Jan 1993). 
Order Number DES3019921. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper outlines a risk analysis approach designed to identify 
and assess most likely failure modes and high-risk, human initiated 
actions for nuclear medical devices. This approach is being 
developed under the auspices of the US Nuclear Regulatory Com- 
mission, Office of Nuclear Material Safety and Safeguards. The 
methodology is initiated intended to assess risk associated with the 
use of the Leksell Gamma Unit (LGU) or gamma knife, a gamma 
stereotactic radiosurgical device 
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Refer also to citation(s) 34776, 34854, 34887, 34888, 34889, 
34893, 34904, 34974, 35425, 35426, 37210, 37222 


37283 (BNL—48841, pp. 307-318) Microbial characteristics 
and metabolic activity of bacteria from Venezuelan oil wells. 
Bastardo, H. (Instituto de Zoologia Tropical U.C.V., Caracas (VE)); 
Vierma, L.; Estevez, A. Brookhaven National Lab., Upton, NY 
(United States). [1992]. (CONF-920935—-: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). In Microbial enhancement of oil recovery: Recent aa- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 
Microbial enhanced oil recovery has appeared recently as an al- 
ternative to obtain better performances in oil production. The new 
alternative needs detailed studies about the ability and capacity of 
bacteria associated with formation waters or with percoiated/ 
injected waters during secondary crude oil recovery. In the present 
work, we analyzed the morphological characteristics and ability to 
use organic substrates of bacteria. Bacteria were isolated from wa- 
ter associated with some shallow, biodegraded oil wells, with 
average pressure of (falta) and temperature of 60°C, located on 
the Eastern Coast of Maracaibo Lake. Aliquot samples of 14 oil 
wells were taken, incubated at 32°C and 50°C during 15 days in 
mineral media supplemented with yeast and glucose extracts for 
bacteria recovery. A total of 150 colonies were isolated and their 
micro-macro morphology was observed; also 16 biochemical tests 
were performed according to the particular characteristics of the 
origin of these bacteria, grouped in sugar fermentation, protein hy- 
drolysis, mineralization of nitrogen and phosphorous compound, 
high NaCl concentrations, and presence of haemolotical and amilo- 
litical enzymes. These tests allow knowledge of the ability of 
bacteria to produce metabolites that improve crude oil recovery. 
Statistical grouping tests were performed to classify the bacteria in 
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taxonomic and morphological groups and their presence and abun- 
dance in each analyzed oil well. The bacterial colonies formed 
seven groups with non-homogenous distribution in the different oil 
wells. The results suggest that the source of the bacterial groups 
are not the same and their presence in the oil wells do not have a 
common origin; this study also allows us to determine the kind of 
energetic resource that must be used in each particular oil well. 10 
refs., 8 figs., 2 tabs. 


37284 (BNL-48841, pp. 319-333) A nutrient control process 
for microbially enhanced oil recovery applications. Jenneman, 
G.E. (Phillips Petroleum Company, Bartlesville, OK (US)); Clark, 
J.B.; Moffitt, P.D. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935-: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 

When applying MEOR in a waterflooded oil reservoir, it is desir- 
able to stimulate the required biological effect (i.e., biosurfactant 
production, selective plugging or gas production) distal from the 
wellbore, thereby enhancing areal and vertical sweep efficiency. 
The current method of injecting a complete growth media allows 
excessive use of the nutrients near the wellbore. In addition, the 
reservoir acts as a chromatographic column which can selectively 
retain required nutrients near the wellbore. Phillips Petroleum Com- 
pany (PPCo) developed a nutrient injection process that takes 
advantage of the chromatographic separation of nutrients to lessen 
the effects of microbial growth near the wellbore. The process re- 
quires the identification of those nutrients which are not present in 
the injection brine and which limit the desired metabolic activity 
(e.g. nitrogen, phosphorus, carbon). Once these nutrients have 
been identified, their retentive characteristics are determined and 
they are injected sequentially in order of their decreasing quantita- 
tive formation retainability (QFR). This procedure allows the 
nutrients to combine at depth and a complete medium is gener- 
ated. The indigenous or injected microorganisms should then begin 
the desired activity. A one-dimensional, time-dependent, 
adsorption-desorption, mathematical model was developed to de- 
termine retentive characteristics from laboratory core results. One 
such nutrient control process has been designed for use at the 
North Burbank Unit operated by PPCo. The process is designed to 
selectively plug high permeability zones, increasing sweep effi- 
ciency. A two-dimensional version of the time-dependent 
adsorption-desorption model was used to design the injection pro- 
tocol (i.e., slug size and concentrations). A single injector pilot is 
underway to test the efficacy of this process in establishing plug- 
ging distal to the wellbore. 7 refs., 5 figs., 1 tab. 


37285 (BNL-48841, pp. 335-348) Characteristics of en- 
riched cultures and their application to MEOR field tests. 
Wang, Xiu-Yuan (institute of Microbiology, Beijing (CN)); Xue, Yan- 
Fen; Xie, Shu-Hua. Brookhaven National Lab., Upton, NY (United 
States). [1992]. (CONF-920935—: Microbial enhancement of oil re- 
covery: recent advances, Upton, NY (United States), 8-11 Sep 
1992). In Microbial enhancement of oil recovery: Recent advances. 
443p. Order Number DE93013169. Source: OSTI; NTIS. 

Three enriched cultures (5GA, 26A, and 6A) selected from 86 
environmental samples could grow anaerobically in the presence of 
crude oil at 45°C and ferment molasses to gasses and organic 
acids. The oil displacement efficiencies of the cultures were evalu- 
ated in laboratory scale model experiments. Oil recovery was 
increased by about 11 percent of the original reserves by culture 
5GA. This culture was mixed with Daqing strains and used as 
inoculum for EOR field tests at Daqing Oilfield with satisfactory re- 
sults. The enriched culture was composed of at least three species 
belonging to the genus Bacteroides. The importance of the role of 
these isolates in EOR was confirmed by their persistence and be- 
havior in the fluids produced from the microbially treated reservoir. 
11 refs., 12 figs., 8 tabs. 


37286 (BNL-48841, pp. 427) Comparison of the properties 
of commercial Xantham gum with a Xanthan gum produced by 
Xanthomonas campestri'™ using lactose as sole source of 
carbon. Paz, F. (INTEVEP, Caracas (VE)); Trebbau, G.; Vierma, 
L. Brookhaven National Lab., Upton, NY (United States). [1992]. 
(CONF-920935—: Microbial enhancement of oil recovery: recent 





advances, Upton, NY (United States), 8-11 Sep 1992). In Microbial 
enhancement of oil recovery: Recent advances. 443p. Order 
Number DE93013169. Source: OSTI; NTIS. 

Considerable interest was shown recently in xanthan gum pro- 
duced by bacterial fermentation of industrial waste containing 
different forms of sugars like lactose, sucrose, and fructose. 
Xanthan gum is a thickening agent for water used in secondary re- 
covery operations carried out in the oil industry. Xanthan gum, 
added to water or brine, produce viscous solutions which are 
relatively stable in subsurface oil reservoirs. Using a viscosity con- 
trolled solution in waterflooding projects gives a favorable mobility 
ratio between the oil in the reservoir and the liquid phase used for 
displacement. Generally, xanthan gum is produced by the fermen- 
tation of glucose or corn syrup by Xanchomonas campestri™. This 
paper discusses the characteristics of xanthan gum produced by a 
mutant of Xanthoinonas campestri” which can degrade lactose in 
glucose and galactose with enzyme/3-galactosidose. The newly 
produced xanthan gum has been characterized by nuclear mag- 
netic resonance (NMR), thermogravimetric analysis (TGA), and 
infrared radiation (IR); the results were compared with commercial 
products (Xanflood) and the rheological properties were determined 
and compared with commercial products. NMR and IR showed that 
molecular structure and distribution of functional groups are very 
similar to those observed in xanthan gum produced by pure 
glucose fermentation. In comparisons of viscosity properties, com- 
mercial products and xanthan gum have similar characteristics in 
terms of response to salinity, temperature, and concentration. Fi- 
nally, the new product was tested for biodegradability using strains 
(PseudoMonas, Bacillus, and Enterobacterum) isolated from reser- 
voir LL-3 in Maracaibo Lake, Venezuela. All three strains were able 
to metabolize the xanthan gum, decreasing its viscosity. We con- 
clude that the quality and general properties of this product are 
comparable to commercial xanthan gum. 


37287 (BNL—48841, pp. 428) A mathematical model to opti- 
mize fermentation in xanthomonas campestris. Rodriquez, E. 
(INTEVEP, Caracas (VE)). Brookhaven National Lab., Upton, NY 
(United States). [1992]. (CONF-920935—: Microbial enhancement 
of oil recovery: recent advances, Upton, NY (United States), 8-11 
Sep 1992). In Microbial enhancement of oil recovery: Recent ad- 
vances. 443p. Order Number DE93013169. Source: OSTI; NTIS. 

This work presents a mathematical model to control and optimize 
the production of xanthan gum by Xanchomonas campestris by fer- 
mentation of the waste from lactic industrial processes as nutrients 
instead of saccharose; the clone of X. campestris used was devel- 
oped at INTEVEP, S.A. Our main objective was to incorporate the 
model parameters that can be set up in the bioreactor, such as the 
stirring velocity and temperatures, to get an optimum final concen- 
tration of xantham gum in the least time. To achieve this goal, 
several mathematical approaches were developed to model the ef- 
fect of each parameter. Several mathematical fermentation models 
were formulated depending on the representation chosen for each 
parameter; all the models are based on the description of bacterial 
growth by a logistic representation, and xanthan production and 
lactose consumption by Luedeking-Piret equations, where the coef- 
ficients depend on the fermentor’s parameters. The models were 
evaluated using data obtained from fermentation experiments, and 
then compared with the aims of statistics estimators. In another ex- 
periment, the growth in complexity of the final model showed a 
significant number of known parameters; to do that, a particular 
strategy of estimation that combined empirical and least square 
methods was applied. The comparison with real data shows that 
the mathematical model selected described very well the fermenta- 
tion process under the different conditions. 


37288 (CCOFI-92006490, pp. 65-90) Production of eggs by 
the copepod Calanus pacificus in the southern California sec- 
tor of the California Current system. Mullin, M.M. (Univ. of 
California, San Diego, La Jolla (US)). California Cooperative 
Oceanic Fisheries Investigations, Long Beach, CA (United States). 
Nov 1991. In California cooperative oceanic fisheries investigations 
reports, January 1—-December 31, 1990. 154p. Source: OSTI; Cal- 
COFI Coordinator, Univ. of California, San Diego, Marine Life 
Research Group, Scripps Institution of Oceanography, 9500 
Gilman Drive, La Jolla, CA 92093-0227. 
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Production of eggs by female Calanus pacificus during two years 
was determined by shipboard incubations in ambient seawater plus 
seston and in seawater enriched with cultured phytoplankton to de- 
tect the extent of food limitation. In all seasons, there was some 
production in the unenriched water at some stations. In winter and 
spring, production exceeded 30 eggs-(female-day)—' near Point 
Conception and along the southern California coast and the Santa 
Rosa-Cortes Ridge; in summer and fall, however, this rate was 
less widespread, or attained only by females with enriched food. At 
the stations farthest offshore, production was frequently <10 
eggs-day~' even after two days of supplemental food. The geo- 
graphic patterns of the ratio of production in ambient and in 
food-supplemented water aiso indicated seasonality in food limita- 
tion. Although egg production was generally correlated with 
concentrations of chlorophyll, this relation was quite imprecise. 46 
refs., 18 figs., 1 tab. 


37289 (CCOFI-92006490, pp. 91-96) Relative assimilation 
numbers of phytoplankton across a seasonally recurring front 
in the California Current off Ensenada. Gaxiola-Castro, G. 
(Centro de Investigacion Cientifica y de Educacion Superior de En- 
senada, Baja California (MX)); Alvarez-Borrego, S. California 
Cooperative Oceanic Fisheries Investigations, Long Beach, CA 
(United States). Nov 1991. In California cooperative oceanic fish- 
eries investigations reports, January 1—-December 31, 1990. 154p. 
Source: OSTI; CalCOFI Coordinator, Univ. of California, San 
Diego, Marine Life Research Group, Scripps Institution of 
Oceanography, 9500 Gilman Drive, La Jolla, CA 92093-0227. 

Higher surface chlorophyll a concentrations (Chl a) and inte- 
grated primary productivity (PP) have been reported for the cold 
side of a seasonally recurring front in the California Current. To test 
the hypothesis that greater PP at the cold side may partially be 
due to higher assimilation numbers (mgC.mgChl a-'-h—") of phy- 
toplankton than those on the warm side, the authors generated 
photosynthesis-irradiance (P-l) curves for whole communities sam- 
pled across the front. Their data do not support the hypothesis. No 
differences were evident between their relative assimilation number 
values from both sides of the front. Higher PP values at the cold 
side seem to be due to the shallower subsurface Chi a maximum, 
which causes less limitation of light for the phytoplankton. 21 refs., 
3 figs., 1 tab. 
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Refer also to citation(s) 37278 


5509 Pathology 
Refer also to citation(s) 37267, 37268, 37281 


37290 (LA-UR-93-2445) Detecting nonlinearity and chaos 
in epidemic data. Eliner, S. (North Carolina State Univ., Raleigh, 
NC (United States). Dept. of Statistics); Gallant, A.R.; Theiler, J. 
Los Alamos National Lab., NM (United States). [1993]. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-36. (CONF-9301124—1: North Atlantic Treaty Organi- 
zation (NATO) advanced research workshop on epidemic models 
and their relation to data, Cambridge (United Kingdom), 4-9 Jan 
1993). Order Number DE93018355. Source: OSTI; NTIS; GPO 
Dep. 

Historical data on recurrent epidemics have been central to the 
debate about the prevalence of chaos in biological population dy- 
namics. Schaffer and Kot who first recognized that the abundance 
and accuracy of disease incidence data opened the door to apply- 
ing a range of methods for detecting chaos that had been devised 
in the early 1980's. Using attractor reconstruction, estimates of dy- 
namical invariants, and comparisons between data and simulation 
of SEIR models, the “case for chaos in childhood epidemics” was 
made through a series of influential papers beginning in the mid 
1980’s. The proposition that the precise timing and magnitude of 
epidemic outbreaks are deterministic but chaotic is appealing, 
since it raises the hope of finding determinism and simplicity be- 
neath the apparently stochastic and complicated surface of the 
data. The initial enthusiasm for methods of detecting chaos in data 
has been followed by critical re-evaluations of their limitations. 
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Early hopes of a “one size fits all” algorithm to diagnose chaos vs. 
noise in any data set have given way to a recognition that a variety 
of methods must be used, and interpretation of results must take 
into account the limitations of each method and the imperfections 
of the data. Our goals here are to outline some newer methods for 
detecting nonlinearity and chaos that have a solid statistical basis 
and are suited to epidemic data, and to begin a re-evaluation of 
the claims for nonlinear dynamics and chaos in epidemics using 
these newer methods. We also identify features of epidemic data 
that create problems for the older, better known methods of detect- 
ing chaos. When we ask “are epidemics nonlinear?”, we are not 
questioning the existence of global nonlinearities in epidemic dy- 
namics, such as nonlinear transmission rates. Our question is 
whether the data’s deviations from an annual cyclic trend (which 
would reflect global nonlinearities) are described by a linear, noise- 
driven stochastic process. 


5510 Physiological Systems 
Refer also to citation(s) 37266, 37288 


5530 Agriculture and Food Technology 
Refer also to citation(s) 37380, 37732, 37918 


37291 (AECS-A/FRSR-70) Comparative study of wheat uti- 
lization of NH, and NO, as sources of N-fertilizer using N‘5 
technique. Khalifa, Kh. (Atomic Energy Commission, Damascus 
(Syrian Arab Republic). Dept. of Radiation Agriculture). Atomic En- 
ergy Commission, Damascus (Syrian Arab Republic). May 1993. 
28p. (In Arabic). Order Number DE94600149. Source: OSTI; NTIS 
(US Sales Only); INIS 

Two field experiments were conducted separately on wheat (Cul- 
tivar ACSAD-65) in 1987/1988 at the Research Station of Arabic 
Center for the Studies of Arid Zones and Dry Lands (ACSAD) in 
Deir-Ezzor, Using N'® methodology to compare the efficient utiliza- 
tion of N'S-NO3 and N'®-N Hy, radicals as sources of nitrogen 
applied in three different levels (50, 100 and 200 Kg N/ha) and two 
placement methods (Top-dressed and Side-dressed). The results 
indicate that Ndff % in the from of N'5-NH, was higher than N‘5- 
NOg in both placements, at different growth stages, consequently, 
when using N-NH, form, N-uptake was higher than N-NO3 form; 
the efficiency of N-NH4 was higher than N-NOg in most cases re- 
gardless of the method of placement; the rate of applied nitrogen 
in both forms (N-NH4 and N-NO3) had higher effect on yield more 
than the placements; side-dressed placement had higher effect on 
the efficiency of the utilization of N-NO3 and N-NH, as well as on 
crop yield than the Top-dressed; using N-NO3, A-values in the 
three growth stages of crop at the nitrogen levels used, were 
higher than using N-NH, in both placements; and finally using N- 
NOg in the second and third stages of crop growth, the yield was 
higher than using N-NH, and almost similar in the first stages. (au- 
thor). 9 refs., 26 tabs. 


37292 (IAEA-TECDOC-—708, pp. 113-119) Reproductive per- 
formance of the indigenous Zebu and Friesian x Zebu 
crossbred cows under small holder management conditions in 
Ethiopia. Kassa, T. (Addis Ababa Univ., Debre Zeit, (Ethiopia). 
Faculty of Veterinary Medicine); Tegegne, A. Joint FAO/IAEA Div. 
of Nuclear Techniques in Food and Agriculture, Vienna (Austria). 
Jun 1993. In Improving the productivity of indigenous African 
livestock: Results of FAO/IAEA/DGIS co-ordinated research pro- 
grammes. 172p. Order Number DE94600178. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Data on the reproductive performance of Zebu and crossbred 
cows raised on smallholder farms were analyzed for a total of 142 
calvings. Gynecological examinations were carried out at 7 to 10 
days intervals starting at 10 to 15 days after calving until pregnancy 
was confirmed by rectal palpation of the conceptus. Nutritional sta- 
tus of cows was assessed by body condition scoring (BCS) at 
calving. Ovarian activity was monitored using milk progesterone 
(P4) concentrations determined by radioimmunoassay. Overall 
mean interval from calving to complete uterine involution, first ovu- 
lation and conception were 29, 104 and 171, respectively. Uterine 
involution occurred significantly earlier in the Zebu than in the 
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crossbred cows, and in primipara then in pluripara cows. Season of 
calving and BCS at calving did not influence the interval to uterine 
involution. Both intervals from calving to first ovulation and to con- 
ception were significantly affected by genotype and BCS, but not by 
parity and season of calving. Crossbred cows resumed ovarian ac- 
tivity and conceived significantly earlier than the Zebu cows. Cows 
with BCS of equal or above 4 at calving had significantly shorter 
intervals form calving to first ovulation and to conception than cows 
with BCS of less than 4. Milk progesterone profiles revealed that 
abnormal ovarian activities (acyclic, erratic and cessation of cyclic 
activity) occurred in 62 and 49% of the Zebu and crossbred cow, 
respectively. Pregnancy rates were 48 and 60% in the Zebu and 
crossbred cows. It was concluded that crossbred cows had better 
post- partum reproductive performance than the Zebu and good 
body condition at calving improved post-partum reproductive per- 
formance in both genotypes of animals. 14 refs, 3 figs, 2 tabs. 


37293 (INIS-BR-3159) Comparison of physiological and 
genetic effects of gamma radiation and sodium azide on two 
rice (Oryza sativa, L.) genotypes. Faracco, A.L.A. Centro de En- 
ergia Nuclear na Agricultura (CENA), Piracicaba, SP (Brazil). 1990. 
88p. (In Portuguese). Order Number DE94603189. Source: OST]; 
NTIS (US Sales Only); INIS. 

The sensitivity of both genotypes (Oryzica 1 and Strain 30036) 
to gamma rays and sodium azide is studied. Doses of gamma-rays 
and concentrations of sodium azide were chosen so as to produce 
around 20%-25% height reduction in these genotypes. Emergence, 
survival and fertility were the physiological effects on M 1 genera- 
tion analysed after the final treatment. The number of chlorophyll 
mutations and the number of seedling mutants were counted in M 
2 generation. Taking into consideration, specially M 1 generation 
sterility, it was concluded that for the two genotypes studied, 
sodium azide presented a greater mutagen effect. (M.A.C.). 


37294 (INIS-BR-3163) Effects of gamma radiation on 
phases of evolutional cycle of Corcyra cephalonica (Stainton, 
1865) (Lepidoptera pyralidae) in artificial diet. Aguilar, J.A.D. 
Centro de Energia Nuclear na Agricultura (CENA), Piracicaba, SP 
(Brazil). Apr 1991. 82p. (In Portuguese). Order Number 
DE94603192. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of the increase in the gamma radiation (°° Co) doses 
on different phases of the evolutional cycle of Corcyra cephalonica 
(Stainton, 1865) (Lepidoptera Pyraliade) are studied. A cobalt 60 
source type gamma beam 650 was used and the activity was of 
approximately 2.91 x 10'* Bq. The experiments were conducted 
under controlled conditions with temperature at 25 + 2° C and rel- 
ative humidity of 70 + 10%. (M.A.C.). 


37295 (INIS-BR-3164) The effect of organic matter and ni- 
trification inhibitor on © N H, and  N O3 absorption by the 
maize. Saito, S.M.T. Sao Paulo Univ., Piracicaba, SP (Brazil). 
Escola Superior de Agricultura Luiz de Queiroz. 1974. 88p. (In Por- 
tuguese). Order Number DE94603190. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The effect of the forms ‘> N Hg and '* N Og in presence or ab- 
sence of organic matter and of the nitrification inhibitor AM 
(2-amino-4-chloro-6-methyl-pyrimidine) in dry matter weight and ni- 
trogen content of the plant derived from soil and form fertilizer is 
studied. The experiment was carried out in greenhouse and the 
test plant was the hybrid Maize Centralmex . The fertilizers (‘5 N 
H4)2 S O4 and Na'® N Os, were added in two levels: 40 and 120 
Kg N/ha, with 1,02% of N and 1,4% of 15 N in excess, respectively. 
Three soils of different physical and chemical characteristics were 
used; Regosol intergrade, Latosol Roxo and Podzolized de Lins e 
Marilia var. Marilia. (M.A.C.). : 


37296 (INIS-mf-13622) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 15: commercialization and 
technology transfer. Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico City 
(Mexico). 1992. 95p. (In Spanish). (CONF-9207219—-: 6. Seminar 
of the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 
15 Jul 1992). Order Number DE94602105. Source: OSTI; NTIS 
(US Sales Only); INIS. 





The document includes 9 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
of commercialization and technology transfer. (Topic 15). One item 
was in INIS s ubject scope and a separate abstract was prepared 
for it. 


37297 (INIS-mf-13694) Animal production and health 
newsletter. No. 18. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Jul 1993. 23p. Order Num- 
ber DE94601017. Source: OSTI; NTIS (US Sales Only); INIS. 

This newsletter contains brief summaries of the final Research 
Co-ordination Meetings of Co-ordinated Research Programmes on 
"Strengthening Animal Reproduction Research in Asia Through the 
Application of Immunoassay Techniques” and "Strengthening 
Animal Disease Diagnosis in Asia Through Application of Im- 
munoassay Techniques” and of the first Research Co-ordination 
Meeting on "Development of Feed Supplementation Strategies for 
Milk-Producing Animals in Tropical and Subtropical Environments 
Through the Use of Nuclear and Related Techniques”. Develop- 
ments at the IAEA’s Animal Production Unit, Seibersdorf, are 
described. 


37298 (INIS-mf-13695) Soils newsletter. V, 16, no. 1. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jul 1993. 40p. Order Number DE94601015. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The bulk of this newsletter is comprised of reports of a group of 
meetings held between September 1992 and April 1993. Selections 
from reports presented three meetings entitled the Second Re- 
search Co-ordination Meeting of the Co-ordinated Research 
Program on The Use of Molecular Biology in Microbial Ecology; the 
Final Research Co-ordination Meeting of the Co-ordinated Re- 
search Program on the Use of Nuclear and Isotopic Techniques to 
Improve Crop Production on Salt-affected Soils; and the Third Re- 
search Workshop of the Regional African Project on Biological 
Nitrogen Fixation. There is also a brief summary of some of the 


current Technical Co-operation Projects in the Africa region. 


37299 = (INIS-mf-13702, pp. 23) Specific incorporation of 3H- 
thymidine into the DNA of some viruses and its application in 
microtitration experiments. Dragun, M. (Slovenska Akademia 
Vied, Bratislava (Slovakia)); Dragunova, B.; Rada, B.; Peslova, J. 
Ceskoslovenska Spolecnost Biochemicka, Prague (Czech Repub- 
lic); Ceskoslovenska Akademie Ved, Ceske Budejovice (Czech 
Republic). Ustav Molekularni Biologie Rostlin. 1992. (In Slovak). 
(CONF-9209398-: 13. National Biochemical Days, Ceske Bude- 
jovice (Czech Republic), 7-11 Sep 1992). In Xilith National 
Biochemical Days: Abstracts. 185p. Order Number DE94600657. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LABELLED COMPOUNDS/uptake; COM- 
PLEXES; DNA; HERPES SIMPLEX; UPTAKE; THYMIDINE; 
TITRATION; TRITIUM COMPOUNDS; VACCINIA VIRUS 


37300 (INIS-mf-13702, pp. 125) Biochemical and autoradio- 
graphic investigation of DNA synthesis in rat brain during 
post-ischemic recirculation. Gottlieb, M. (Slovenska Akademia 
Vied, Kosice, Neurobiologicky Ustav (Slovakia)); Chavko, M.; Mars, 
V. Ceskoslovenska Spolecnost Biochemicka, Prague (Czech Re- 
public); Ceskoslovenska Akademie Ved, Ceske Budejovice (Czech 
Republic). Ustav Molekularni Biologie Rostlin. 1992. (in Slovak). 
(CONF-9209398-: 13. National Biochemical Days, Ceske Bude- 
jovice (Czech Republic), 7-11 Sep 1992). In Xillth National 
Biochemical Days: Abstracts. 185p. Order Number DE94600657. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. DNA/autoradiography; BRAIN; COM- 
PLEXES; DNA; AUTORADIOGRAPHY; ISCHEMIA; LABELLED 
COMPOUNDS; NERVE CELLS; RATS; THYMIDINE; TRITIUM 
COMPOUNDS 


37301 (INIS-mf-13708) Mutation breeding newsletter. No. 
40. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Jan 1993. 36p. Order Number 
DE94603191. Source: OSTI; NTIS (US Sales Only); INIS. 

This newsletter contains an obituary to losif Abramovitch 
Rapoport and an outline of three new co-ordinated research 
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programmes as well as a number of short contributed articles con- 
cerning the development and testing of mutant plant lines. These 
contributed articles have been indexed separately. 


37302 (INIS-mf-13708, pp. 2-4) Mutation breeding of Musa 
sp. (banana, plantain). Novak, F.J. (International Atomic Energy 
Agency, Seibersdorf (Austria). Plant Breeding Unit); Brunner, H.; 
Afza, R.; Duren, M. van. Joint FAO/IAEA Div. of Nuclear Tech- 
niques in Food and Agriculture, Vienna (Austria). Jan 1993. 36p. In 
Mutation breeding newsletter. No. 40. Order Number 
DE94603191. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 3 refs., 1 fig. BANANA PLANTS/piant 
breeding; GAMMA RADIATION; MUTAGENESIS; RADIATION IN- 
DUCED MUTANTS; RADIOSENSITIVITY 


37303 (INIS-mf-13708, pp. 4-5) Mutation breeding pro- 
gramme produces a plant with potential fusarium wilt (race 4) 
resistant Cavendish variety. Smith, M.K. (Queensland Dept. of 
Primary Industries, Nambour (Australia). Maroochy Horticultural 
Research Station); Hamill, S.D.; Langdon, P.W.; Pegg, K.G. Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jan 1993. 36p. In Mutation breeding newsletter. 
No. 40. Order Number DE94603191. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. BANANA PLANTS/plant breeding; DIS- 
EASE RESISTANCE; GAMMA RADIATION; PLANT DISEASES; 
POLYPLOIDY; RADIATION INDUCED MUTANTS 


37304 (INIS-mf-13708, pp. 5-6) FATOM-1 - An _ early- 
flowering mutant derived from mutation induction of grand 
nain, a cavendish banana. Tan, Y.P. (United Plantation Bhd, 
Teluk Intan, Perak (Malaysia)); Ho, Y. W.; Mak, C.; Ibrahim, R. 
Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agricul- 
ture, Vienna (Austria). Jan 1993. 36p. In Mutation breeding 
newsletter. No. 40. Order Number DE94603191. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 2 refs. BANANA PLANTS/plant breeding; 
GAMMA RADIATION; PLANT GROWTH; PRODUCTIVITY; RADIA- 
TION INDUCED MUTANTS 


37305 (INIS-mf-13708, pp. 6) Induction of mutations in 
oats. Konzak, C.F. (NW Plant Breeding Co., Pullman, WA (United 
States)). Joint FAO/IAEA Div. of Nuclear Techniques in Food and 
Agriculture, Vienna (Austria). Jan 1993. 36p. In Mutation breeding 
newsletter. No. 40. Order Number DE94603191. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. OATS/plant breeding; MUTAGENESIS; 
MUTAGENS; OATS; PLANT GROWTH; PRODUCTIVITY 


37306 (INIS-mf-13708, pp. 7) IAPAR 57, a new beam 
(Phaseolus vulgaris L.) cultivar in Brazil resistant to golden 
mosaic virus disease obtained through cross breeding using 
an induced mutant. Tulmann Neto, A. (Centro de Energia Nuclear 
na Agricultura (CENA), Piracicaba, SP (Brazil)); Ando, A.; Costa, 
A.S.; Bianchini, A. Joint FAO/IAEA Div. of Nuclear Techniques in 
Food and Agriculture, Vienna (Austria). Jan 1993. 36p. In Mutation 
breeding newsletter. No. 40. Order Number DE94603191. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Short communication. 2 refs. PHASEOLUS/plant breeding; DIS- 
EASE RESISTANCE; EMS; MUTANTS; PHASEOLUS; PLANT 
DISEASES 


37307 (INIS-mf-13708, pp. 7-8) Early maturing, short-culm 
and finer grain rice mutants from local varieties of Myanmar. 
Shwe, H. (Myanmar Agriculture Service, Yangon, Myanmar 
(Bangladesh). Seed Div.); Shaikh, M.A.Q. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Jan 
1993. 36p. In Mutation breeding newsletter. No. 40. Order Number 
DE94603191. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 tab. RICE/plant breeding; EXPERI- 
MENTAL DATA; GAMMA RADIATION; PLANT GROWTH; 
PRODUCTIVITY; RADIATION INDUCED MUTANTS; RICE 


37308 (INIS-mf-13708, pp. 8-9) Gamma rays induced early 


flowering mutant of celery (Apium graveolens L. var dulce). 
Choudhary, D.K. (Regional Research Lab., Jammu (India)); Kaul, 
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B.L. Joint FAO/IAEA Div. of Nuclear Techniques in Food and Agri- 
culture, Vienna (Austria). Jan 1993. 36p. In Mutation breeding 
newsletter. No. 40. Order Number DE94603191. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. 1 tab. LEGUMINOSAE/plant breeding; EX- 
PERIMENTAL DATA; GAMMA RADIATION; LEGUMINOSAE; 
PLANT GROWTH; RADIATION INDUCED MUTANTS; RIPENING 


37309 (INIS-mf-13708, pp. 9-10) Mutagen induced dwart 
mutant in celery (Apium graveolens L.). Choudhary, D.K. (Re- 
gional Research Lab., Jammu (india)); Kaul, B.L. Joint FAO/IAEA 
Div. of Nuclear Techniques in Food and Agriculture, Vienna (Aus- 
tria). Jan 1993. 36p. In Mutation breeding newsletter. No. 40. Order 
Number DE94603191. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 tab. LEGUMINOSAE/plant breeding; 
EMS; EXPERIMENTAL DATA; LEGUMINOSAE; MUTAGENESIS; 
MUTANTS; PLANT GROWTH 


37310 (INIS-mf-13708, pp. 10-11) Performance of mung- 
bean mutant under farming system research (FSR) in Pakistan. 
Sawar, G. (Atomic Energy Agricultural Research Centre, Tandojam 
(Pakistan)); Rajput, M.A.; Memon, K.S. Joint FAO/IAEA Div. of Nu- 
clear Techniques in Food and Agriculture, Vienna (Austria). Jan 
1993. 36p. In Mutation breeding newsletter. No. 40. Order Number 
DE94603191. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 tab. VIGNA/productivity; EXPERIMEN- 
TAL DATA; FERTILIZERS; PAKISTAN; PLANT GROWTH; 
RHIZOBIUM; VIGNA; PRODUCTIVITY 


37311 (INIS-mf—13708, pp. 11-12) Chemical mutagenesis 
for crop breeding - Achievements in the former USSR. Sal- 
nikova, T.V. (Russian Academy of Sciences, Moscow (Russian 
Federation). Lab. of Chemical Mutagenesis of Higher Plants). Joint 
FAO/IAEA Div. of Nuclear Techniques in Food and Agriculture, Vi- 
enna (Austria). Jan 1993. 36p. In Mutation breeding newsletter. 
No. 40. Order Number DE94603191. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. 1 fig. PLANT BREEDING; USSR/plant 
breeding; COMPILED DATA; CROPS; MUTAGENS; MUTANTS; 
PLANTS; USSR 


37312 (INIS-mf-13708, pp. 23-24) Experimental mutagene- 
sis and barley breeding for earliness. Shevtsov, V. (Krasnodar 
Research Inst. of Agriculture (Russian Federation)); Vasiukov, P.; 
Lukomets, V.; Martinenko, V.; Chanda, D. Joint FAO/IAEA Div. of 
Nuclear Techniques in Food and Agriculture, Vienna (Austria). Jan 
1993. 36p. In Mutation breeding newsletter. No. 40. Order Number 
DE94603191. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 1 ref., 1 tab. BARLEY/plant breeding; 
BARLEY; EMS; EXPERIMENTAL DATA; LIFE CYCLE; MUTAGEN- 
ESIS; MUTANTS; PRODUCTIVITY 


37313 (LUNBDS-NBKE-93-1003) Nitrogen acquisition, 
transport and metabolism in intact ectomycorrhizal associa- 
tions studied by ‘°N stable isotope techniques. Ek, H. Lund 
Univ. (Sweden). Dept. of Ecology. May 1993. 21p. Order Number 
DE94600158. Source: OSTI; NTIS; INIS. 

The focus of this thesis is on the external mycelium and its role 
in nitrogen uptake, assimilation and translocation. Tree seedlings in 
association with ectomycorrhizal fungi were grown in observation 
chambers. The fungal mycelium were fed with 15-N ammonium or 
15-N nitrate or a combination of both. The effects of Collembola on 
the ectomycorrhizal symbiosis were also studied. The results 
demonstrates an important role of the external mycelium of Paxillus 
involutus not only in the uptake but also in the assimilation of am- 
monium into a variety of different amino acids, primarily glutamine 
but also glutamic acid, aspartic acid, and alanine, immediately after 
uptake. The results indicate that ammonium is assimilated by GS 
and GOGAT or GDH in the mycelium at the uptake site. When 
nitrate was added to the mycelium as the sole nitrogen source ni- 
trate was reduced in the mycelium and the product assimilated into 
amino acids. When ammonium nitrate was supplied to the fungal 
mycelium nitrate was taken up the fungus and transferred to the 
plant, however, apparently no assimilation of nitrate occurred in the 
external mycelium. Ammonium or an assimilation product, such as 
glutamine, probably represses nitrate reductase (NR) but not 
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nitrate uptake and transfer in P. involutus. P. involutus nitrogen up- 
take and transfer to the associated mycorrhizal pine was up to 
76% higher when low numbers of the Collembola Onychiurus 
armatus were present compared to when they were completely ab- 
sent. This was probably an indirect effect as P. involutus hyphal 
growth rate and extramatrical biomass increased at a low Collem- 
bola density. At high Collembola densities P. involutus hyphal 
growth rate was retarded. (74 refs.). 


37314 Photoconversion of organic materials into single-cell 
protein. Weaver, P.F. To Dept. of Energy. 1991. USA patent appli- 
cation 7-739,368. 19p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-83CH10093. Order Number 
DE93019339. Source: OSTI; NTIS; GPO Dep. 

A process is described for converting organic materials (such as 
biomass wastes) into sterile, high-grade bacterial protein suitable 
for use an animal feed or human food supplements. In a preferred 
embodiment the process involves thermally gasifying the organic 
material into primarily carbon monoxide, hydrogen and nitrogen 
products, followed by photosynthetic bacterial assimilation of the 
gases into cell material, which can be high as 65% protein. The 
process is ideally suited for waste recycling and for food production 
under zero-gravity or extra-terrestrial conditions. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


37315 (LA-12622-T) Localization from near-source quasi- 
static electromagnetic fields. Mosher, J.C. Los Alamos National 
Lab., NM (United States). Sep 1993. 148p. Sponsored by USDOE, 
Washington, DC (United States); National Aeronautics and Space 
Administration, Washington, DC (United States). DOE Con- 
tract W-7405-ENG-36. Contract NAS10-11857. Order Number 
DE93040390. Source: OSTI; NTIS; GPO Dep. 

A wide range of research has been published on the problem of 
estimating the parameters of electromagnetic and acoustical 
sources from measurements of signals measured at an array of 
sensors. In the quasi-static electromagnetic cases examined here, 
the signal variation from a point source is relatively slow with re- 
spect to the signal propagation and the spacing of the array of 
sensors. As such, the location of the point sources can only be de- 
termined from the spatial diversity of the received signal across the 
array. The inverse source localization problem is complicated by 
unknown model order and strong local minima. The nonlinear opti- 
mization problem is posed for solving for the parameters of the 
quasi-static source model. The transient nature of the sources can 
be exploited to allow subspace approaches to separate out the 
signal portion of the spatial correlation matrix. Decomposition tech- 
niques are examined for improved processing, and an adaptation of 
MuUtiple Signal Characterization (MUSIC) is presented for soiving 
the source localization problem. Recent results on calculating the 
Cramer-Rao error lower bounds are extended to the multidimen- 
sional problem here. This thesis focuses on the problem of source 
localization in magnetoencephalography (MEG), with a secondary 
application to thunderstorm source localization. Comparisons are 
also made between MEG and its electrical equivalent, electroen- 
cephalography (EEG). The error lower bounds are examined in 
detail for several MEG and EEG configurations, as well as localiz- 
ing thunderstorm cells over Cape Canaveral and Kennedy Space 
Center. Time-eigenspectrum is introduced as a parsing technique 
for improving the performance of the optimization problem. 
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Refer also to citation(s) 35094, 35095, 35096, 35099, 35295, 
35335, 35342, 35351, 35389, 35390, 35399, 35817, 35835, 35920, 
35933, 36028, 36986, 37010, 37102, 37110, 37137, 37181, 37279, 
37282, 37392, 37658, 37660, 38015 


37316 


netic fields. Skotte, J. Arbejdsmiljoeinstituttet, Copenhagen 
(Denmark). 1993. 65p. (In Danish). Order Number DE94602118. 
Source: OSTI; NTIS; INIS. 


(AMI-40) Exposure to power frequency electromag- 





The purpose was to asses personal exposure to power fre- 
quency electromagnetic fields in Denmark. Exposure to electrical 
and magnetic 50 Hz fields were measured with personal dosime- 
ters in periods of 24 hours covering both occupational and 
residential environments. The study included both highly exposed 
and ‘normal’ exposed jobs. Measurements were carried out with 
dosimeters, which sample electrical and magnetic fields every 5 
sec. Participants also wore the dosimeter during transportation. 
The dynamic range of the dosimeters was 0.01-200 uT and 0.6- 
10000 V/m. The highest average exposure in homes near high 
power lines was 2.24 uT. In most homes without nearby high 
power lines the average exposure was below 0.05 yT. Average 
values of '24-hour-dose’ (j:T times hours) for the generator facility, 
transmission line and substation workers were approximately the 
same as for the people living near high power lines (5 uT x hours). 
Electric field measurements with persona! dosimeters involve sev- 
eral factors of uncertainty, as the body, posture, position of 
dosimeter etc. influence the results. The highest exposed groups 
were transmission line workers (GM: 44 V/m) and substation work- 
ers (GM: 23 V/m) but there were large variations (GSD: 4.7-4.8). In 
the work time the exposure level was the same for office workers 
and workers in the industry groups (GM: 12-13 V/m). In homes 
near high power lines (GM: 23 V/m) there was a non-significant 
tendency to higher exposure compared to homes without nearby 
high power lines. (AB) (11 refs.). 


37317 (ANL/BIM/PP-—77686) Inhibition of topoisomerase 
ll activity in repair-proficient CHO Ki cells by 2- 
[(aminopropyl)amino]ethanethiol (WR-1065). Grdina, D.J.; 
Constantinou, A.; Shigematsu, N. Argonne National Lab., IL 


(United States). Sep 1992. 26p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Cancer Inst., Bethesda, MD 
(United States). DOE Contract W-31109-ENG-38. Grant CA 37435. 
Order Number DE93040891. Source: OSTI; NTIS; INIS; GPO Dep. 

The aminothiol 2-[(aminopropyl)aminojethanethiol (WR-1065) is 
the active thiol of the clinically studied radioprotective agent S-2-(3- 


aminopropylamino) ethylphosphorothioic acid (WR-2721). WR-1065 
is an effective radiation protector under in vitro conditions when it 
is administered 30 min prior to radiation exposure at a concentra- 
tion of 4 mM to repair-proficient Chinese hamster ovary KI cells 
(i.e., a dose modification factor of 1.4). In contrast, the DNA 
double-strand break, repair-deficient Chinese hamster ovary xrs-5 
cell line is not protected under these conditions (i.e., a dose modifi- 
cation factor of 1.0). Topoisomerase (topo) | and Il activities and 
protein contents were measured in both KI and xrs-5 cell lines and 
were found to be similar in magnitude. Neither exposure to radia- 
tion, to WR-1065, or to both affected these variables in xrs-5 cells. 
WR 1065 was effective, however, in reducing topo 11 activity by a 
factor of 2 in the repair-proficient KI cell line. Topo Il protein con- 
tent, however, was not affected by these exposure conditions. One 
of several mechanisms of radiation protection attributed to 
aminothiol compounds has been their ability to affect enzymatic re- 
actions involved in DNA synthesis, repair, and cell cycle 
progression. These results demonstrate a modifying effect by 2- 
[(aminopropyl)aminojethanethiol on a specific nuclear enzyme (i.e., 
type H topoisomerase), which is involved in DNA synthesis. These 
results also suggest that differences do exist between the topo 11 
enzymes isolated from the parent repair-proficient KI and the DNA 
double-strand break, repair-deficient xrs-5 mutant cell lines. 


37318 (CEA-CONF—11520) The Sytar network: a radioactiv- 
ity observatory. Robeau, D.; Calmet, D. CEA Centre d’Etudes de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection de 
l'Environnement et des Installations. 1992. 5p. (CONF-920950-: 
Seminar on impact of nuclear installations on the environment, Fri- 
bourg (Switzerland), 15-18 Sep 1992). Order Number 
DE94603244. Source: OSTI; NTIS (US Sales Only); INIS. 

A Radiological Transmission and Early Warning System (SYTAR) 
connects a network of stations all over France to the Emergency 
Centre of the Institut de Protection et de Surete Nucleaire in Fonte- 
nay aux Roses. Under normal circumstances, radiological data 
collection is done in three different ways, (i) a real time transmis- 
sion of total alpha and beta in aerosols and external gamma 
radiation measurements performed and relayed by beacons fitted 
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with sequential filters; (ii) a transmission of recorded data contain- 
ing results of alpha spectrometry: weekly beta and gamma 
measurements of biological indicators, (iii) in accident conditions 
the rate of data delivery is stepped up. 


37319 (CEA-R-5629) An experimental study of americium- 
241 biokinetics in the Lobster Homarus Gammarus. Analysis of 
the accumulation/storage and detoxification processes at the 
subcellular level. Paquet, F. CEA Centre d'Etudes de Fontenay- 
aux-Roses, 92 (France). Dept. de Protection de |’Environnement et 
des Installations. Jan 1993. 399p. (In French). Order Number 
DE94602096. Source: OSTI; NTIS (US Sales Only); INIS. 

An experimental study of americium-241 kinetics has been con- 
ducted in the lobster Homarus gammmarus. The investigations 
were conducted at all the levels from the whole body to the subcel- 
lular and molecular levels. The animals were contaminated by a 
single or chronic ingestion of *4' Am labelled mussels. Assess- 
ments of accumulation, elimination and distribution of the 
radionuclide were established on organisms kept in the laboratory; 
they made it possible to demonstrate the importance of the diges- 
tive gland in the radionuclide transfer pathways. The preliminary 
results led to structural then ultrastructural investigations of the di- 
gestive gland in association with radioautographic studies and 
cellular extractions methods. Four cellular types were demon- 
strated, only two of them being implied in the radionuclide retention, 
the former being responsible for americium intake and the latter for 
its long-term retention. By means of biochemical techniques, sub- 
cellular accumulation was studied and the organelles implied in the 
nuclide retention were specified. Finally, a method of cellular nuclei 
dissociation was developed; it made it possible to analyse the 
molecular nature of americium ligands and to demonstrate the 
function of the protein nuclear matrix in the nuclide retention. 


37320 (DOE/ER-0592(08/93)) Research in progress: FY 
1992: Summaries of projects. USDOE Office of Energy Re- 
search, Washington, DC (United States). Office of Health and 
Environmental Research. Aug 1993. 427p. Sponsored by USDOE, 
Washington, DC (United States). Order Number DE94000410. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Biological and Environmental Research (BER) Program of 
OHER has two main missions: (1) to develop the knowledge base 
necessary to identify, understand, and anticipate the long-term 
health and environmental consequences of energy use and devel- 
opment and (2) to utilize the Department's unique scientific and 
technological capabilities to solve major scientific problems in 
medicine, biology, and the environment. These missions reflect a 
commitment to develop the beneficial uses of advanced energy 
technologies while at the same time assuring that any potentially 
adverse health and environmental impacts of the Nation’s energy 
policies are fully identified and understood. The BER Program in- 
cludes research in atmospheric, marine, and terrestrial processes, 
including the linkage between the use in greenhouse gases, car- 
bon dioxide, and regional and global climate change; in molecular 
and subcellular mechanisms underlying human somatic and 
genetic processes and their responses to energy-related environ- 
mental toxicants; in nuclear medicine, structural biology, the human 
genome, measurement sciences and instrumentation, and other 
areas that require the unique capabilities of the Department's labo- 
ratory system. The principal areas of research are Health Research 
and Environmental Research. 


37321 (EUR-14192) Development of remote electrochemi- 
cal decontamination for hot cell applications. Turner, A.D. 
(UKAEA Harwell Lab. (United Kingdom)); Junkison, A.R.; Pottinger, 
J.S.; Lain, M.J.; Neville, M.D.; Dawson, R.K.; Fletcher, P.A.; Fenn- 
Tye, |.A. Commission of the European Communities, Luxembourg 
(Luxembourg). 1993. 301p. Contract FI1D-0033. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Electrochemical dissolution into nitric acid has been developed 
as a decontamination process for metallic items, both for immer- 
sion and in-situ use. Not only is the spent electrolyte compatible 
with existing waste treatment routes, potentially yielding an immobi- 
lized product volume of 0.6 dm°/m* area treated, but it also 
suppresses any hydrogen production. Both processes have been 
developed from laboratory to microprocessor-controlled pilot-scale 
units, which have been demonstrated successfully for the treatment 
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of genuine waste, reducing activity levels to background. For stain- 
less steel substrates, the immersion tank process uses low current 
densities (10-50 A/m?) in 1-5M HNO; for the treatment of extended 
areas. Decontamination factors > 10* can be achieved in two 
hours. The in-situ technique uses electropolishing in 6M HNO; at 1- 
2 A/cm? in an engineered head. Decontamination factors > 10° 
can be achieved in only 20 seconds. This device has also shown 
potential for incorporation into an _ integrated monitoring/ 
decontaminating system under robotic control. Both techniques 
may be used remotely as a way of reducing man-dose and improv- 
ing productivity during decontamination. Additional cost savings 
can be made over currently used techniques through the decatego- 
rization of the bulk of the waste volume, and the volume reduction 
of waste for interim storage and geological disposal. 


37322 (FRNC-TH-3727) Study of ionizing radiation effect 
on human spermatozoa chromosomes. Rousseaux, S. 
Grenoble-1 Univ., 38 (France). Feb 1990. 106p. (in French). Order 
Number DE94602092. Source: OSTI; NTIS (US Sales Only); INIS. 

The purpose of this thesis is to study the radio-induced chromo- 
somal aberrations in spermatozoa. After a brief recall on ionizing 
radiations, the author reviews the radio-induced chromosomal 
anomalies on somatic cells and on germinal line cells and sperma- 
tozoa. The author presents the technical aspects of human 
spermatozoa karyotype and finally studies the radio induced 
chromosomal anomalies of sperm to patients undergoing a radio- 
therapy. 13 tabs., 28 figs., 28 photos. 


37323 (FRNC-TH-3728) Nuclear risk: information of medi- 
cal practitioners in Isere Department. Impact of the booklet: 
‘doctors and nuclear risk’. Jonquet, M.E. Grenoble-1 Univ., 38 
(France). Feb 1990. 108p. (In French). Order Number 
DE94602114. Source: OSTI; NTIS (US Sales Only); INIS. 

In this thesis, the author first presents ‘Isere, pilot department’ 
operation, then the importance of nuclear risks in Isere, considers 
the role and place of medical practitioners in the management of 
this risk and in information request of medical personnel. The au- 
thor also presents the booklet ‘Doctors and nuclear risk’ and 
analyzes the results of study on its impact close to medical popula- 
tion. 9 tabs., 25 figs. 


37324 


(IAEA-TECDOC-716, pp. 13-31) The influence of po- 
tential, temperature, pH, and hydrodynamics, on the kinetics 
of magnetite dissolution. Mancey, D.S. (Ontario Hydro Research 
Div., Toronto, ON (Canada)); McBride, A.C. International Atomic 
Energy Agency, Vienna (Austria). Aug 1993. In Decontamination 


and decommissioning of nuclear facilities: Results of a co- 
ordinated research programme, phase 2: 1989-1993. 205p. Order 
Number DE94603246. Source: OSTI; NTIS (US Sales Only); INIS. 

The dissolution of oxides is a pre-requisite to successful decon- 
tamination by chemical means. Frequently, the principal oxide 
encountered in nuclear power station cooling circuits is magnetite, 
or a related oxide. Consequently, the formulation and application of 
decontamination reagents can benefit from a detailed understand- 
ing of the magnetite dissolution reaction (MDR). The influence of 
potential, pH, temperature and hydrodynamics upon the kinetics of 
magnetite dissolution are described. This data is used to identify 
the mechanism of magnetite dissolution. The mechanism of the 
MDR, combined with the kinetic data, leads to a quantitative ex- 
pression for the dissolution rate of magnetite as a function of the 
four investigate variables (potential, pH, temperature and electrode 
rotation frequency). The predictions of this quantitative model are 
shown to be in good agreement with the experimental observa- 
tions. (author). 4 refs, 14 figs, 2 tabs. 


37325 (IAEA-TECDOC-—716, pp. 33-40) Electrodecontamina- 
tion of tools and internal surface of metal pipe. Ren Xianwen 
(China Inst. for Radiation Protection, Taiyuan, Shanxi (China)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Aug 1993. In 
Decontamination and decommissioning of nuclear facilities: Results 
of a co-ordinated research programme, phase 2: 1989-1993. 
205p. Order Number DE94603246. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On the base of the IAEA Research Contract No. 5762/RB. 
demonstration decontamination installations should be set up and 
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test of their performance for real contaminated samples from nu- 
clear facilities should be conducted. During this year, two types of 
electrodecontamination installations were set up and some perfor- 
mance experiments were carried out with real contaminated 
samples coming from nuclear facilities. One is the batch electrode- 
contamination device, another is internal surface decontamination 
device for metal pipes. The former is used for small items, such as 
hand tools, valve core. It is comprised of electrolyzer, oblique 
plane clarifier, DC supply unit and ventilation system. The internal 
surface decontamination device is comprised of rotation anode (ar- 
ticle to be decontaminated), movable cathode, circulation system of 
electrolyte and DC supply unit. The purpose of developing this de- 
vice is to decontaminate the pipe contaminated with plutonium, in 
order to dispose them into shallow land repository after decontami- 
nation. 7 figs, 2 tabs. 


37326 (IMM-2-93) Radon in houses and lung cancer: An 
epidemiological study in Sweden. Pershagen, G.; Lagarde, F-.; 
Svartengren, M. Karolinska Inst., Stockholm (Sweden). Inst. of En- 
vironmental Medicine. 1993. 40p. (In Swedish). Order Number 
DE94602119. Source: OSTI; NTIS; INIS. 

Reports the main results of a survey of indoor radon exposure 
and the lung cancer in Sweden. (59 refs.). 


37327 (INIS-AR—031, pp. or37) Relation between the chemi- 
cal properties and biodistribution in rats of 99mTc-DMSA 
compounds as a function of pH. Gregori H, |. de (Universidad 
Catolica de Valparaiso (Chile). Inst. de Quimica); Pinochet C, H.; 
Veliz, G.; Munoz, J.A. Asociacion Quimica Argentina, Buenos Aires 
(Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. Latin- 
American congress on chemistry, Buenos Aires (Argentina), 5-9 
Nov 1990). In Nineteenth Latin-American congress on chemistry: 
Book of abstracts. Order Number DE94602762. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. RADIOPHARMACEUTICALS/chemical 
properties; RADIOPHARMACEUTICALS/technetium; TECH- 
NETIUM/radionuclide kinetics; DECOMPOSITION; DIAGNOSIS; 
NUCLEAR MEDICINE; PH VALUE; RADIOPHARMACEUTICALS; 
TECHNETIUM; RATS 


37328 (INIS-BR-3160) Study of the agroindustrial alter- 
ations induced by the irradiated tissue culture in sugar cane, 
variety NA 56-79. Figueiredo Junior, O. Sao Paulo Univ., Piraci- 
caba, SP (Brazil). Escola Superior de Agricultura Luiz de Queiroz. 
Jan 1991. 123p. (in Portuguese). Order Number DE94603147. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The use of plant tissue culture and the application of gamma 
radiation as mutation inducing agents, in the sugar cane plant, va- 
riety NA 5679, are studied. The variation in the contents of brix, 
pol, fiber, purity, extraction, phosphorus, nitrogen, reducing sugars 
as well as the morphological characteristics are analysed. The ‘cal- 
lus’ obtained by the tissue culture were irradiated with 20, 40, and 
60 Gy doses. The statistical analysis indicated that the method of 
tissue culture may, eventually, increase the contents of the techno- 
logical parameters and the dosages of gamma radiation were not 
efficient for such purpose. (M.A.C.). 


37329 (INIS-JP—008, pp. 92-98) Acute radiation syndrome 
in human: Experience of Soviet scientists. Guskova, A.K. (insti- 
tut Biofiziki, Moscow (Russian Federation)). Japan Atomic Energy 
Research Inst., Tokyo (Japan). 1992. 558p. (CONF-9203223—: In- 
ternational conference on radiation effects and protection, Mito 
(Japan), 18-20 Mar 1992). In Proceedings of the international con- 
ference on radiation effects and protection. Order Number 
DE93764166. Source: OSTI; NTIS; INIS. 

The combination of the different types of irradiation dramatically 
changes the clinical course of acute radiation syndrome (ARS) in 
the case of short term exposure. The recent experience has been 
compared mostly with the data on the atomic bomb victims in 
Hiroshima and Nagasaki. The comparison of the injuries from dif- 
ferent radiation exposures resulted in the possibility to receive 
summarized data and the actual basis of the observed difference. 
The situation with total relatively uniform irradiation is observed 
when human position is at long distance from powerful radiation 
sources or when he changes his position, as seen in atomic bomb 
survivors, the results of nuclear weapon tests and the patients in 





the Chernobyl accident. This is connected with the ARS of bone, 
marrow and intestine. The situation characterized by the clinical 
signs of the large area of skin and mucosa injuries was observed 
in nuclear weapon tests and the Chernoby! accident. In the case of 
the more localized and less severe beta injuries of skin and mu- 
cosa, the long term effects may be important. The majority of 
accidents in peaceful period are related to the uneven exposure 
from near sources, and the situation of the combination of external 
and internal irradiation is related to uneven irradiation and the pre- 
dominance of internal exposure. (K.1.). 


37330 (INIS-JP—008, pp. 425-429) A simplified method to 
estimate effective dose against external photon irradiation. Sa 
Sangduk (Hokkaido Univ., Sapporo (Japan)); Narita, Masakuni; 
Yoshizawa, Michio. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 558p. (CONF-9203223-: International conference 
on radiation effects and protection, Mito (Japan), 18-20 Mar 1992). 
In Proceedings of the international conference on radiation effects 
and protection. Order Number DE93764166. Source: OSTI; NTIS; 
INIS. 

A simplified method to evaluate approximate organ doses and 
effective doses for external photon irradiation is proposed. The 
method uses an empirical expression as a function of organ depth, 
defined as the depth corresponding to the distance between the 
center of an organ and the body surface facing a plane source of 
the external photon. The age dependent effective doses were cal- 
culated by using the expression with age-specific effective depth, a 
weighted sum of organ depths. It was found that the effective 
depth at each age normalized to the depth in adults, was propor- 
tional to the cubic root of the body weight. Approximate effective 
doses for adults were compared with the effective doses calculated 
by a Monte Carlo method according to the new ICRP recommen- 
dations, published in 1991. They agreed well within 20%, except 
for lateral geometry. It is considered that this expression as a 
function of effective depth provides useful information of dose vari- 
ations in age, and of applications to individual monitoring. (author). 


37331 (INIS-JP—008, pp. 430-433) Employee dose reduction 
at British Nuclear Fuels pic. Fishwick, A.H. (British Nulear Fuels 
plc, Risley (United Kingdom)); Finlayson, J.L.; James, R.D. Japan 
Atomic Energy Research Inst., Tokyo (Japan). 1992. 558p. (CONF- 
9203223-: International conference on radiation effects and 
protection, Mito (Japan), 18-20 Mar 1992). In Proceedings of the 
international conference on radiation effects and protection. Order 
Number DE93764166. Source: OSTI; NTIS; INIS. 

Average work force doses in uranium fuel fabrication plants are 
a small percentage (about 6 % or 3 mSv pa) of UK regulatory lim- 
its. In uranium metal casting, and uranium oxide production plants, 
doses are somewhat higher than the average. Dose reduction 
methods have, however, resulted in these being reduced to 20 %, 
or less, of the same limit. Major future investment should reduce 
doses in oxide production plants to about the current average 
level. (author). 


37332 (INIS-JP—008, pp. 434-439) Radiation protection on 
the decommissioning of JPDR. Nakamura, C. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Nishizono, T.; Onodera, J.; Tomii, H.; Ikezawa, Y. 
Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 558p. 
(CONF-9203223-: International conference on radiation effects 
and protection, Mito (Japan), 18-20 Mar 1992). In Proceedings of 
the international conference on radiation effects and protection. 
Order Number DE93764166. Source: OSTI; NTIS; INIS. 

The decommissioning of Japan Power Demonstration Reactor 
(JPDR) has started on December 1986 to intend for complete 
removal of all the reactor installations and buildings. In order to re- 
duce external exposure, highly activated reactor internals and a 
Reactor Pressure Vessel (RPV) were dismantled using remote cut- 
ting devices. An air curtain system and/or temporary containment 
enclosures equipped with ventilation systems were installed to pre- 
vent the spread of airborne contamination whenever the work 
involving radioactive aerosols was carried out. The maximum indi- 
vidual dose equivalent and the collective dose equivalent to the 
workers who were engaged in the dismantling work by December 
1991 were 8.4 mSv and 0.29 man - Sv, respectively. Approxi- 
mately 85 % of the collective dose was due to the dismantling 
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work of the reactor internals, pipes connected to the RPV and the 
RPV. The collective dose equivalent at the actual cutting work of 
the reactor internals and the RPV was reduced using remote un- 
derwater cutting methods, but at the work in relation to these 
dismantling, such as installation and removal of the cutting system, 
the collective dose equivalent was increased. Internal exposure to 
the workers was below the screening level. (author). 


37333 (INIS-JP—008, pp. 440-445) Radiation protection in 
decontamination work of hot cells in reactor fuel examination 
facility. Sato, N. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Hayasaka, T.; Ko- 
bayashi, M.; Nakazawa, T.; Yokosuka, Y.; Hasegawa, K.; Ikezawa, 
Y. Japan Atomic Energy Research Inst., Tokyo (Japan). 1992. 
558p. (CONF-9203223—: International conference on radiation ef- 
fects and protection, Mito (Japan), 18-20 Mar 1992). In Proceedings 
of the international conference on radiation effects and protection. 
Order Number DE93764166. Source: OSTI; NTIS; INIS. 

At RFEF (Reactor Fuel Examination Facility), the PIEs (Post- 
Irradiation Examination) for spent fuel of PWR, BWR and ATR 
(Advanced Thermal Reactor) are performed in the hot cells. Equip- 
ments of the PIE are periodically maintained to assure the PIE. In 
order to reduce the exposure to maintenance workers, it is neces- 
sary to decontaminate the surface of the floors and the equipments 
in the hot cells in advance. Radiation level and composition of nu- 
clides in each cell depend on the kind of PIE and types of spent 
fuel. Therefore it is important to know the distribution of radiation 
level and to estimate radioactive airborne concentration based on 
radioactive surface concentration in the cells. Then the most suit- 
able means to radiation protection for decontamination workers are 
selected on the basis of the information of work as well as these 
data. The exposure to decontamination workers in 1991 could be 
kept within predicted dose equivalent under the proper radiation 
protection. An effective collective dose equivalent was 48 Person - 
mSv, and an effective maximum individual dose equivalent was 2.0 
mSv. And maximum individual skin dose equivalent was 62 mSv. 
(author). 


37334 (INIS-JP—008, pp. 446-451) Experiences of occupa- 
tional dose reduction at the Fugen nuclear power station. 
Suzuki, Kazuya (Power Reactor and Nuclear Fuel Development 
Corp., Tsuruga, Fukui (Japan). Fugen Nuclear Power Station); 
Nakao, Hiromi; Naoi, Yohsuke; Takei, Hiroaki. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). 1992. 558p. (CONF-9203223-: 
International conference on radiation effects and protection, Mito 
(Japan), 18-20 Mar 1992). In Proceedings of the international con- 
ference on radiation effects and protection. Order Number 
DE93764166. Source: OSTI; NTIS; INIS. 

Occupational radiation dose has been effectively suppressed by 
efforts against both internal and external exposure in the Fugen 
nuclear power station. The tritium internal dose is completely sup- 
pressed by developments of high sensitivity tritium monitors with 
hollow fiber radon filters, comfortable tritium protection suits, and 
established working procedure for equipment maintenance of the 
heavy water system. The internal occupational dose has been sup- 
pressed to a negligible level comparing to the external dose. The 
external occupational dose had increased with dose rates of the 
primary cooling system. Establishment of radiation work procedure 
for maintenance works and development of chemical decontamina- 
tion has been effectively saving the external occupational dose. 
The chemical decontaminations carried out in 1989 and 1991 are 
the first applications to the whole primary cooling system of operat- 
ing power stations in Japan. This paper describes these efforts and 
effects on occupational dose reduction in Fugen. (author). 


37335 (INIS-JP—008, pp. 452-454) Experience of dose re- 
duction at PWR in Japan. Satoh, T. (Japan Atomic Power Co., 
Tokyo (Japan)); Wada, S. Japan Atomic Energy Research Inst., 
Tokyo (Japan). 1992. 558p. (CONF-9203223-: International confer- 
ence on radiation effects and protection, Mito (Japan), 18-20 Mar 
1992). In Proceedings of the international conference on radiation 
effects and protection. Order Number DE93764166. Source: 
OSTI; NTIS; INIS. 

In Japan, nineteen of PWR (Pressurized Water Reactor) com- 
mercial nuclear power plants are operation. The exposure dose is 
mostly caused in the periodical inspection and the repair works. 
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The efforts have been done to reduce occupational dose by vari- 
ous measures including automatic or remote control equipments, 
low cobalt content material adoption, proper chemical control of pri- 
mary water, radiation shielding, mock-up training, and the Target 
Dose Management method. Recent years, the dose has been kept 
low level, because the execution of those dose reduction mea- 
sures. In the case of PWR plants in 1990, the average collective 
dose per reactor was 1.73 man-Sv and the average individual dose 
was 1.58 mSv. (author). 


37336 (INIS-JP—008, pp. 455-462) Overall assessment 
method for the effectiveness of a system of radiation protec- 
tion. Izawa, Shoji (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Kumazawa, 
Shigeru. Japan Atomic Energy Research Inst., Tokyo (Japan). 
1992. 558p. (CONF-9203223-: International conference on radia- 
tion effects and protection, Mito (Japan), 18-20 Mar 1992). In 
Proceedings of the international conference on radiation effects 
and protection. Order Number DE93764166. Source: OSTI; NTIS; 
INIS. 

An overall assessment of the effectiveness of an established 
system of radiation protection is to provide some possible improve- 
ment of the system and to confirm the adequacy of the system. 
The method of applying the hybrid lognormal dose distribution 
model to the overall assessment has been studied to measure the 
degree of overall reduction of individual doses and collective doses 
per practice in both radiation work control and regulatory activity. 
Four kinds of data of the research reactor JRR-2 and of the U.S. 
and Japanese nuclear power plants were analyzed by the method, 
on the effectiveness of both setting the control levels of individual 
dose and managing the collective doses per practice. It was found 
that the overall effectiveness of reduction of individual doses and 
collective doses per practice in radiation work as well as in regula- 
tory activity can be measured by the hybrid scale, changing from 
the logarithmic scale to the linear scale according to the degree of 
control. (author). 


37337 (INIS-JP—008, pp. 471-474) Evaluation of medical 
and occupational exposures in_ interventional radiology. 
Maekoshi, Hisashi (Nagoya Univ. (Japan). Coll. of Medical Technol- 
ogy); Ishiguchi, Tsuneo; Tsuzaka, Masatoshi; Tamiya, Tadashi; 
Nakamura, Kiyoko. Japan Atomic Energy Research Inst., Tokyo 
(Japan). 1992. 558p. (CONF-9203223—: International conference 
on radiation effects and protection, Mito (Japan), 18-20 Mar 1992). 
In Proceedings of the international conference on radiation effects 
and protection. Order Number DE93764166. Source: OSTI; NTIS; 
INIS. 

Absorbed radiation doses received by patients and personnel 
during interventional procedures were estimated in this study. An 
Angiostar, a fluoroscopy x-ray unit, made by Siemens Co. Ltd. was 
used. Fluoroscopic conditions were 82 to 112 kV of tube voltage 
and 2.5 to 4.3 mA of tube current. The absorbed doses to the 
ovaries were measured in a Mix-Dp phantom after the image inten- 
sifier’s field size was changed from 40 cm to 14 cm in diameter. 
X-ray scattering dose distributions in the vicinity of the fluoroscopy 
table were measured by an ionization survey meter. This measure- 
ment was carried out concurrently with the above x-ray exposure 
conditions. Patient and personnel exposure increased in relation to 
the decreased field size. These medical and occupational expo- 
sures increases were the result of the x-ray output gradually 
increasing as the image intensifier's field was progressively de- 
creased. This condition was caused by the automatic brightness 
control circuits of the x-ray unit. When the smallest field size of the 
image intensifier (|.1.) was employed the exposure doses absorbed 
by both patients and personnel were about three times larger than 
the doses received in the largest field size. (author). 


37338 (INIS-mf-13609) Repairability during G 1 phase of 
inducting lesions of sister chromatid exchange produced by 
mitomycin C in salivary gland cells of mice In Vivo. Cruz 
Vallejo, V.L. Universidad Nacional Autonoma de Mexico, Mexico 
City (Mexico). Facultad de Ciencias. 1991. 74p. (In Spanish). Order 
Number DE94602083. Source: OSTI; NTIS (US Sales Only); INIS. 

The repairability of the injuries that lead to the formation of sister 
chromatid exchange (SCE) produced by mitomycin C (MMC) with a 
dose of 2.1 mg/g in vivo, during the G 1 phase in the first cycle of 
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cellular division (before the incorporation of BrdU [5-bromo-2 de- 
oxyurine] to the DNA), as well as during the G 1 phase of the 
second cycle of cellular division (after the incorporation of BrdU) 
were analyzed. A 35.1% decrease in the frequency of SCE pro- 
duced vy Mitomycin C was observed, in the early G 1 phase of the 
first division, with respect to the frequency of SCE induced in the 
later G 1 phase. When Mitomycin C is given to cells whose DNA is 
substituted with BrdU in only one of the chain's filaments such de- 
crease is not observed. The results suggest that the injuries caused 
by MMC, which give place to the SCE, in cells of the salivary 
glands of the mouse in vivo, are partially repaired only when in- 
duced in DNA which has not been substituted with BrdU. (Author). 


37339 (INIS-mf-13630) Effect of chlorophyillin on frequency 
radiation-induced of sister chromatid exchanges (SCE) and 
other cytogenetic events in mice bone marrow cells In Vivo. 
Garcia Rodriguez, M.C. Morelos Univ., Cuernavaca (Mexico). 
Escuela Nacional de Estudios Profesionales. 1992. 106p. (In Span- 
ish). Order Number DE94602089. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The effect of chlorophyllin on gamma radiation induced Sister 
chromatid exchanges (SCE) and on the mitotic index (IM) and av- 
erage generation time was determined. Groups of mice were 
treated in one of the following regimens: (1) untreated, (2) treated 
with chlorophyllin only, (3) irradiated and (4) treated with chloro- 
phyllin and irradiated intraperitoneal administration of chlorophyllin 
preceding gamma radiation exposure protected again SCE induc- 
tion and diminution of IM. However, radioprotection was not 
reflected in the average generation time for the chlorophyllin per se 
acceleration the average generation time. The results suggest that, 
under the experimental conditions of the study the SCE and IM are 
caused by free radicals produced by radiation and wat the action 
mechanics of chlorophyllin is scavenger free radicals. (Author). 


37340 (INIS-mf-13701) EKOS ’92: Symposium with interna- 
tional participation. Ustav Vedeckotechnickych Informacii pre 
Polnohospodarstvo, Nitra (Slovakia); Vedeckotechnicka Spolecnost, 
Nitra (Slovakia). Dom Techniky. 30 Jul 1993. 405p. (In Czech, Slo- 
vak). (CONF-9209400—: EKOS '92: symposium with international 
participation, Nitra (Slovakia), 15-17 Sep 1992). Order Number 
DE94601000. Source: OSTI; NTIS (US Sales Only); INIS. 

From among the 57 contributions presented, 2 have been in- 
putted in INIS. They deal with the contamination of animals due to 
the Chernobyl accident. The other contributions were mainly con- 


cerned with the environmental impacts of farming animal breeding. 
(Z.S.). 


37341 (INIS-mf-13701, pp. 243-248) Morphological analysis 
of pre-implantation embryos of cows from the Chernobyl 
region. Pivko, J. (Vyskumny Ustav Zivocisnej Vyroby, Nitra (Slo- 
vakia)); Grafenau, P.; Kopecny, V.; Fakan, S.; Pelechaty, N.S.; 
Bondarcuk, V.N.; Kozuch, A.V.; Kovalcik, L.M. Ustav Vedeckotech- 
nickych Informacii pre Polnohospodarstvo, Nitra (Slovakia); 
Vedeckotechnicka Spolecnost, Nitra (Slovakia). Dom Techniky. 30 
Jul 1993. (In Slovak). (CONF-9209400-: EKOS ’92: symposium 
with international participation, Nitra (Slovakia), 15-17 Sep 1992). In 
EKOS ’92: Symposium with international participation. 405p. Order 
Number DE94601000. Source: OSTI; NTIS (US Sales Only); INIS. 

The early pre-implantation embryos for immuno-electron-optical 
analysis and autoradiographic analysis of RNA synthesis were ob- 
tained after killing super-ovulated cows which had been bred in 
various ionizing radiation zones after the Chernobyl accident. The 
characteristics of zone Ill (the most contaminated with 'S7Cs) were 
as follows: soil 20-40 Cikkm?, milk 1.2-5.1 x 10-8 nCi/kg. Clinical 
examination of the sex organs of cows bred in radiation zone Ill re- 
vealed no defects in the organs. The frequency of defective and 
fragmented embryos did not exceed the general standard from the 
population of embryos obtained. (Z.S). 1 tab., 5 refs. 


37342 (INIS-mf-13701, pp. 318-324) Radioactive contamina- 
tion of wild animals in Austria after the Chernobyl accident. 
Tataruch, F. (Forschunginstitut fuer Wildtiere and Ockologie, 
Vienna (Austria)); Schoenhofer, F. Ustav Vedeckotechnickych Infor- 
macii pre Polnohospodarstvo, Nitra (Slovakia); Vedeckotechnicka 
Spolecnost, Nitra (Slovakia). Dom Techniky. 30 Jul 1993. (In Slo- 
vak). (CONF-9209400—-: EKOS '92: symposium with international 





participation, Nitra (Slovakia), 15-17 Sep 1992). in EKOS ’92: 
Symposium with international participation. 405p. Order Number 
DE94601000. Source: OSTI; NTIS (US Sales Only); INIS. 

The results of measurement of 1°’7Cs contamination of red deer 
over the 1987-1990 period are given for two large contained areas 
in Austria, viz. the Weinsberger Forest in Lower Austria and the 
Kobernausser Forest in Upper Austria, where the contamination 
was higher in summer 1987 than in May-June 1986. The 1987- 
1990 data exhibit seasonal fluctuations, the values in summer and 
autumn being highest. This is related to the occurrence of mush- 
rooms in those seasons. The fluctuations continue to be observed. 
(Z.S.). 4 figs., 5 refs. 


37343 (JAERI-M—93-022) Annual limits on intake and con- 
centration limits for radioactive isotopes of astatine. Togawa, 
Orihiko (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment). Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Feb 1993. 40p. (In Japanese). Order 
Number DE94701095. Source: OSTI; NTIS; INIS. 

For 2°9At and 21°At which are not considered in ICRP Publica- 
tion 30, annual limits on intake and derived concentration limits 
were calculated with the methodology shown in ICRP Publication 
30. Values of committed dose equivalent and weighted committed 
dose equivalent in target organs or tissues per intake of unit activ- 
ity were calculated using Evaluated Nuclear Structure Data File 
(ENSDF) decay data with a computer code system DOSDAC for 
preparing dosimetric data, which has been developed in the Japan 
Atomic Energy Research Institute. Calculated values for concentra- 
tion limits on air and exhaust air are from six to seven orders of 
magnitude larger than the values in the current regulations, and 
those on draining water are also larger by four orders. Defects of 
ENSDF decay data for the radionuclides were modified in the cal- 
culation by the DOSDAC system. The dosimetric data were also 
calculated for 2°7At and 211 At which are considered in ICRP Publi- 
cation 30. The computer code system and relevant parameter 
values used here were verified by comparing these results with the 
values in the Supplement of ICRP Publication 30. (author). 


37344 (JAERI-M—93-036) Centralized environmental radia- 
tion monitoring system in JAERI. Katagiri, Hiroshi (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Kobayashi, Hideo. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 58p. Order Number DE94701199. 
Source: OSTI; NTIS; INIS. 

Japan Atomic Energy Research Institute (JAERI) has continued 
the radiation background survey and environmental radiation moni- 
toring to ensure the safety of the residents around the Institute. For 
the monitoring of 8 and + radiations and a and 6 radioactivities in 
air, the centralized automatic environmental radiation monitoring 
system (EMS) applying a computer with monitoring stations (MS) 
was established. The system has been renewed twice in 1973 and 
1988. In 1962, a new concept emergency environmental +-ray 
monitoring system (MP) was begun to construct and completed in 
1965 independent of EMS. The first renewal of the EMS was car- 
ried out by focusing on the rapid and synthetic judgement and 
estimation of the environmental impacts caused by radiation and 
radioactive materials due to the operation of nuclear facilities by 
centralizing the data measured at MS, MP, a meteorological sta- 
tion, stack monitors and drainage monitoring stations under the 
control of computer. Present system renewed in 1988 was de- 
signed to prevent the interruption of monitoring due to computer 
troubles, communication troubles and power failures especially an 
instant voltage drop caused by thunder by reflecting the experi- 
ences through the operation and maintenance of the former 
system. Dual telemeters whose power is constantly supplied via 
batteries (capable of 10 min. monitoring after power failure) are 
equipped in the monitoring center to cope with telemeter troubles, 
which has operated successfully without any suspension being at- 
tributable to the power failures and telemeter troubles. (J.P.N.). 


37345 (JAERI-M—93-147) Evaluation of fluence to dose 
equivalent conversion factors for high energy radiations, (2): 
Establishment of the evaluation of the Q-bar values for high 
energy charged particles and evaluation of the dose equiva- 
lent conversion factors for high energy photons. Sato, Osamu 
(Mitsubishi Research Inst., Inc., Tokyo (Japan)); Furihata, Shiori; 
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Yoshizawa, Nobuaki; Uehara, Takashi; Iwai, Satoshi; Tanaka, 
Shun-ichi; Sakamoto, Yukio. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jul 1993. 98p. (in Japanese). Order Number 
DE94701227. Source: OSTI; NTIS; INIS. 

Computer code system and basic data have been investigated 
for evaluating fluence to dose equivalent conversion factors for 
photons and neutrons up to 10 Gev. The present work suggested 
that the conversion factors would be obtained by incorporating ef- 
fective quality factors of charged particles into the HERMES (High 
Energy Radiation Monte Carlo Elaborate System) code system. 
The evaluation method of the effective values of the quality factors 
for charged particles of human body elements were established on 
the basis of the Q-L relationships specified in the ICRP Publication 
60 ; These effective quality factors for charged particles are essen- 
tial to the calculation of the dose equivalent conversion factors for 
neutrons. Effective dose and dose equivalents on the principal axis 
of the ICRU sphere were also calculated by use of the EGS4 code 
in the HERMES code system. The availability of dose equivalents 
in the ICRU sphere were discussed on the comparison with dose 
equivalents for high energy photons. (author). 


37346 (LA-SUB—93-277) Needs analysis and project sched- 
ule for the Los Alamos National Laboratory (LANL) Health 
Physics Analysis Laboratory (HPAL) upgrade. Rhea, T.A. (Sci- 
ence Applications International Corp., Oak Ridge, TN (United 
States)); Rucker, T.L.; Stafford, M.W. Los Alamos National Lab., 
NM (United States); Science Applications International Corp., Oak 
Ridge, TN (United States); NUS Corp., Aiken, SC (United States). 
28 Sep 1990. 72p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. Order Number 
DE93040565. Source: OSTI; NTIS; INIS; GPO Dep. 

This report is a needs assessment and project schedule for the 
Health Physics Analysis Laboratory (HPAL) upgrade project at Los 
Alamos National Laboratory (LANL). After reviewing current and 
projected HPAL operations, two custom-developed laboratory infor- 
mation management systems (LIMS) for similar facilities were 
reviewed; four commercially available LIMS products were also 
evaluated. This project is motivated by new regulations for radia- 
tion protection and training and by increased emphasis on quality 
assurance (QA). HPAL data are used to: protect the health of radi- 
ation workers; document contamination levels for transportation of 
radioactive materials and for release of materials to the public for 
uncontrolled use; and verify compliance with environmental 
emission regulations. Phase 1 of the HPAL upgrade project con- 
centrates on four types of counting instruments which support in 
excess of 90% of the sample workload at the existing central labo- 
ratories. Phase 2 is a refinement phase and also integrates 
summary-level databases on the central Health, Safety, and Envi- 
ronment (HSE) VAX. Phase 3 incorporates additional instrument 
types and integrates satellite laboratories into the HPAL LIMS. 
Phase 1 will be a multi-year, multimillion dollar project. The tempta- 
tion to approach the upgrade of the HPAL program in a piece meal 
fashion should be avoided. This is a major project, with clearly- 
defined goals and priorities, and should be approached as such. 
Major programmatic and operational impacts will be felt throughout 
HSE as a result of this upgrade, so effective coordination with key 
customer contacts will be critical. 


37347 (LBL-34244) Toward resolving model-measurement 
discrepancies of radon entry into houses. Garbesi, K. Lawrence 
Berkeley Lab., CA (United States). Jun 1993. 183p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098. Order Number DE93040290. Source: OSTI; NTIS; 
GPO Dep. 

Analysis of the literature indicated that radon transport models 
significantly and consistently underpredict the advective entry into 
houses of soil-gas borne radon. Advective entry is the dominant 
mechanism resulting in high concentrations of radon indoors. My 
dissertation research investigated the source of the model- 
measurement discrepancy via carefully controlled field experiments 
conducted at an experimental basement located in natural soil in 
Ben Lomond, California. Early experiments at the structure con- 
firmed the existence and magnitude of the model-measurement 
discrepancy, ensuring that it was not merely an artifact of inher- 
ently complex and poorly understood field sites. The measured 
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soil-gas entry rate during structure depressurization was found to 
be an order of magnitude larger than predicted by a current three- 
dimensional numerical model of radon transport. The exact 
magnitude of the discrepancy depends on whether the arithmetic 
or geometric mean of the small-scale measurements of permeabil- 
ity is used to estimate the effective permeability of the soil. This 
factor is a critical empirical input to the model and was determined 
for the Ben Lomond site in the typical fashion using single-probe 
static depressorization measurements at multiple locations. The re- 
mainder of the dissertation research tests a hypothesis to explain 
the observed discrepancy: That soil permeability assessed using 
relatively small-scale probe measurements (0.1-0.5 m) does not 
reflect bulk soil permeability for flows that is likely to occur at larger 
scales of several meters or more in real houses and in the test 
structure. The idea is that soil heterogeneity is of a nature that, as 
flows occur over larger scales, larger scales of heterogeneity are 
encountered that facilitate larger flux rates, resulting in a scale de- 
pendence of effective soil permeability. 


37348 (NIRS-M-93) Approach to the nuclear safety for en- 
vironment and members of public: Ecological behavior, 
metabolism, dose evaluation of radionuclides. Iwakura, T.; 
Nakajima, T. (eds.). National Inst. of Radiological Sciences, Chiba 
(Japan). Mar 1993. 201p. (In Japanese). (CONF-921297—: 20. Na- 
tional Institute of Radiological Sciences seminar on environmental 
research, Chiba (Japan), 10-11 Dec 1992). Order Number 
DES4707693. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the 20th 
NIRS seminar on Environmental Research. The 19 of the pre- 
sented papers are indexed individually. (J.P.N.). 


37349 (NPL-RSA(EXT)-35) Characterisation of a protection 
level %1Am calibration source. Bass, G.A.; Rossiter, MJ.: 
Williams, T.T. National Physical Lab., Teddington (United King- 
dom). Nov 1992. 8p. Order Number DE94602115. Source: OSTI; 
NTIS Us Sales Only); INIS. 

An *41Am radioactive source and transport mechanism was in- 
stalied at the National Physical Laboratory in December 1991 to be 
used for protection level calibration work. This report details the 
various measurements involved in the commissioning process. (Au- 
thor). 
37350 (NUREG/CP-0130-Vol.1, pp. 146-153) An update: 
DOP replacement in testing machines for filters and respira- 
tors. Carlon, H.R. (Army Chemical Research, Aberdeen Proving 
Ground, MD (US)); Guelta, M.A. Nuclear Regulatory Commission, 
Washington, DC (United States). Office of Nuclear Regulatory Re- 
search; Harvard Univ., Boston, MA (United States). Harvard Air 
Cleaning Lab.; USDOE Assistant Secretary for Nuclear Energy, 
Washington, DC (United States). Office of Nuclear Safety; Interna- 
tional Society of Nuclear Air Treatment Technologies, Inc., 
Columbus, OH (United States). Jul 1993. (CONF-920823—Vol.1: 
22. Department of Energy (DOE)/Nuclear Regulatory Commission 
(NRC) nuclear air cleaning and treatment conference, Denver, CO 
(United States), 24-27 Aug 1992). In Proceedings of the 22nd 
DOE/NRC Nuclear Air Cleaning Conference, Sessions 1-8: Vol- 
ume 1. 483p. Source: OSTI; NTIS; INIS; GPO. 

The US Army’s Office of the Surgeon General (OTSG) approved, 
in January 1992, a poly-alpha olefin (PAO) trade-named “Emery 
3004” as a safe, non-mutagenic replacement for dioctyl phthalate 
(DOP) in “hot-smoke” and “cold-smoke” testing Army-wide. This 
material was selected from among other promising candidate mate- 
rials based upon properties including its toxicology and thermal 
stability, ability to perform at least as well as DOP, low cost, and 
ability to replace DOP directly in existing penetrometers without 
modification, simply by adjusting existing machine controls. 


37351 (PNL-SA-21596, pp. 3) The 1990 recommendations 
of the ICRP and their biological background. Sinclair, W.K. US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235—-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 
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In its Publication No. 60, the International Commission on Radio- 
logical Protection (ICRP) has introduced the new quantity dose in 
tissue T by the definition Hy = 2 Wr - Dr., where Dy p is the ab- 
sorbed dose averaged over the tissue or organ T and Wr is the 
radiation weighting factor. The latter depends on the incident radia- 
tion, i.e. type and energy, but is independent of the tissue. On the 
other hand, the customarily defined quantity dose equivalent is 
maintained - in particular the operational dose equivalent quantities 
introduced in ICRU Report No. 39 - but the relationship between 
the quality factor Q(L) and the linear energy transfer L has been 
redefined. In the case of neutrons, the gives rise to an increase in 
the corresponding fluence-to-dose equivalent conversion factors. 


37352 (PNL-SA-21596, pp. 5-7) Neutron dosimetry at LLNL. 
Hankins, D.E. (Lawrence Livermore National Lab., CA (US)). US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

At the Lawrence Livermore National Laboratory (LLNL), only a 
small number of our personnel receive neutron exposures. With a 
few exceptions, these personnel work in our plutonium facility. The 
exposures are primarily to neutrons from (1) the spontaneous fis- 
sioning of fissile material and (2) oxides of fissile material. The 
neutron energies range from a fission spectrum, due to work with 
plutonium without any shielding, down to lightly moderated spec- 
trum, due to work in shielded glove boxes. Personnel who work in 
the plutonium vaults are exposed to neutron spectrum containing a 
large component of room scattered neutron and thermal-energy 
neutrons. 


37353 (PNL-SA-21596, pp. 9-11) Nevada test site neutron 
dosimetry-problems/solutions. Sygitowicz, L.S. (Reynolds Elec- 
tricl and Enegineering Company, Las Vegas, NV (US)); Bastian, 
C.T.; Wells, I.J.; Koch, P.N. USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Health. [1991]. DOE Contract ACO8-89NV10630. (CONF- 
9106235—-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

Historically, neutron dosimetry at the NTS was done using NTA 
film and albedo LiF TLD’s. In 1987 the dosimeter type was 
changed from the albedo TLD based system to a CR-39 track etch 
based system modeled after the program developed by D. Hankins 
at LLNL. Routine issue and return is performed quarterly for se- 
lected personnel using bar-code readers at permanent locations. 
The capability exists for work site issue as-needed. Issue data are 
transmitted by telephone to a central computer where it is stored 
until the dosimeter is returned, processed and read, and the dose 
calculation is performed. Dose equivalent calculations are per- 
formed using LOTUS 123 and the results are printed as a hard 
copy record. The issue and dose information are hand-entered into 
the Dosimetry database. An application is currently being devel- 
oped to automate this sequence. 


37354 (PNL-SA-21596, pp. 13-15) Neutron dosimetry pro- 
gram at Mound - problems and solutions. Winegardner, M.K. 
(EG&G Mound Applied Technologies, Inc., Miamisburg, OH (US)). 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

The Mound personnel neutron dosimetry program utilizes TLD 
albedo technology. The neutron dosimeter design incorporates a 
two-element spectrometer for site-specific neutron quality determi- 
nation and empirical application of field neutron calibration factors. 
Design elements feature two Li(6)F (TLD- 600) chips for neutron 
detection and one Li(7)F (TLD-700) chip for gamma compensation 
of the TLD- 600 chips. One TLD-600 chip is Cadmium shielded on 
the front side of the dosimeter, the other is Cadmium shielded from 
the back side. Tin filters are placed opposite of the Cadmium 





shield on each of the TLD-600 chips and on both sides of the 
TLD-700 chip for symmetrically equivalent gamma absorption char- 
acteristics. Neutron quality determination is accomplished by the 
albedo neutron-to- incident thermal neutron response ratio above 
the Cadmium cutoff. This front Cadmium shielded-to-back Cad- 
mium shielded response ratio, compensated for the presence of 
gamma radiation, provides the basis for neutron energy calibration 
via the albedo response curve. 


37355 (PNL-SA-21596, pp. 17) Neutron dosimeiry at the 
Savannah River Site. Crase, K.W. (Westinghouse Savannah River 
Company, Aiken, SC (US)); Hall, R.M. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Health. [1991]. (CONF-9106235-: 11. Depart- 
ment of Energy workshop on personnel neutron dosimetry, Las 
Vegas, NV (United States), 4-7 Jun 1991). In Eleventh DOE work- 
shop on personnel neutron dosimetry. 182p. Order Number 
DE93013824. Source: OSTI; NTIS; INIS. 

The Savannah River Site is operated by Westinghouse Savan- 
nah River Company for the US Department of Energy. It is located 
adjacent to the Savannah River and occupies approximately 300 
square miles in portions of three South Carolina counties. Several 
site facilities involve neutron exposures to radiation workers. Neu- 
tron exposures currently contribute about 20 percent of the site 
collective annual dose. The Hoy type albedo dosimeter is used for 
neutron dose determination. In this paper, the nature and extent of 
neutron exposures at the Savannah River Site are described, in- 
cluding details about the range of exposure conditions, numbers of 
personnel monitored, and collective dose. The current status of the 
neutron dosimetry program is discussed. Areas which are the cur- 
rent focus for improvement are discussed. These include: energy 
dependence of neutron dosimeters, methods for determining effec- 
tive dose equivalent from external neutron exposures, and methods 
of determining effective dose equivalent from partial body neutron 
exposures. 
37356 


(PNL-SA-21596, pp. 19-22) The Martin Marietta 


Energy Systems personnel neutron dosimetry program. McMa- 
han, K.L. (Oak Ridge National Lab., TN (US)). USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Health. [1991]. (CONF-9106235—: 11. 
Department of Energy workshop on personnel neutron dosimetry, 
Las Vegas, NV (United States), 4-7 Jun 1991). In Eleventh DOE 


workshop on personnel neutron dosimetry. 
DE93013824. Source: OSTI; NTIS; INIS. 

Martin Marietta Energy Systems, Inc. (Energy Systems), man- 
ages five sites for the US Department of Energy. Personnel 
dosimetry for four of the five sites is coordinated through a Central- 
ized External Dosimetry System (CEDS). These four sites are the 
Oak Ridge National Laboratory (ORNL), the Oak Ridge Y-12 Plant 
(Y-12), the Oak Ridge K-25 Site (K-25), and the Paducah Gaseous 
Diffusion Plant (PGDP). The fifth Energy Systems site, Portsmouth 
Gaseous Diffusion Plant, has an independent personnel dosimetry 
program. The current CEDS personnel neutron dosimeter was first 
issued in January 1989, after an evaluation and characterization of 
the dosimeters’ response in the workplaces was performed. For the 
workplace characterization, Energy Systems contracted with Pacific 
Northwest Laboratory (PNL) to perform neutron measurements at 
selected locations at ORNL and Y-12. K-25 and PGDP were not 
included because their neutron radiation fields were similar to oth- 
ers already planned for characterization at ORNL and Y-12. Since 
the initial characterization, PNL has returned to Oak Ridge twice to 
perform follow up measurements, and another visit is planned in 
the near future. 


182p. Order Number 


37357 (PNL-SA-21596, pp. 23-26) Improving personnel 
neutron dosimetry at the INEL. Cummings, F.M. (Department of 
Energy, Idaho Falls (US)); Kalbeitzer, F.L.; Carlson, R.D. USDOE 
Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

The personnel neutron dosimeter used at the Idaho National En- 
gineering Laboratory (INEL) was modelled after the Hankins style 
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albedo dosimeter and uses six thermoluminescence dosimeter 
(TLD) chips encased in a cadmium box. Personnel neutron 
dosimeters are assembied, disassembled and analyzed manually 
and the neutron dose equivalent is determined by dividing the dif- 
ference of the average signals from the irradiated®LiF chips and 
the irradiated ‘LIF chips by a calibration factor. The neutron dose 
equivalent result is adjusted to account for differences between the 
field neutron energy spectrum and the calibration neutron energy 
spectrum using a Field Neutron Correction Factor (FNCF). The 
FNCF's have been determined for approximately 15 locations at 
the INEL by applying the ratio of responses from 9 inch and 3 inch 
spheres to the calibration curve determined by Hankins. The appli- 
cation of small FNCF's has resulted in a significant number of false 
positive neutron dose equivalent results. The Radiological Sciences 
Branch intends to perform a variety of neutron dose and energy 
spectral measurements at the previously identified locations to im- 
prove the assessment of personnel neutron dose equivalent. Using 
the results of those measurements, (1) new FNCF's will be devel- 
oped, (2) a practical field technique will be developed to verify the 
FNCF's and to identify new areas of concern and (3) the lower limit 
of detection for neutron dose equivalent will be determined as a 
function of the neutron energy spectrum. 


37358 (PNL-SA-21596, pp. 27-31) Neutron dosimetry pro- 
gram: Problems and solutions related to the superconducting 
super collider. Bull, J.S. (Superconducting Super Collider Lab., 
Dallas, TX (US)); Coulson, L.V. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Health. [1991]. (CONF-9106235-: 11. Department of En- 
ergy workshop on personnel neutron dosimetry, Las Vegas, NV 
(United States), 4-7 Jun 1991). In Eleventh DOE workshop on per- 
sonnel neutron dosimetry. 182p. Order Number DE93013824. 
Source: OSTI; NTIS; INIS. 

The Superconducting Super Collider (SSC) is the latest in the 
line of record-setting particle accelerators used for high energy 
physics research. When completed, the SSC will be 54 miles 
circumference and capable of accelerating protons to 20 TeV. Neu- 
tron dosimetry at high energy particle accelerators has always 
provided a unique challenge to health physicists. Neutron fluence 
and spectra outside accelerator enclosures are determined by 
many factors, such as particle type and energy, beam loss 
conditions, and shielding design. Experimental data on particle pro- 
duction and spectra do not exist at these energies; thus reliance is 
placed on production models and physical processes which are 
based on information obtained from lower energy machines. 


37359 (PNL-SA-21596, pp. 33-41) Hanford personnel neu- 
tron dosimetry problems and solutions. Fix, J.J. (Pacific 
Northwest Lab., Richland, WA (US)); Baumgartner, W.V.; Bracken- 
bush, L.W.; Nichols, L.L.; Paul, T.J.; Endres, A.W. USDOE 
Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235—: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

The response of albedo personnel neutron dosimeters to neutron 
radiation is significantly dependent on energy (Brackenbush et al. 
1980). Typically dosimeters are calibrated to the neutron spectra 
expected in the work environment to improve the accuracy of 
recorded personnel dose. Often, the field environment providing 
the most significant personnel neutron dose is selected as the 
basis for calculating personnel neutron dose. At Hanford, the “fluo- 
rinator” hood at the Hanford Plutonium Finishing Plant (PFP) was 
selected as the work environment providing the greatest potential 
for neutron dose to Hanford personnel. This work environment has 
been characterized on numerous occasions to ensure that person- 
nel doses determined with the Hanford albedo dosimeter, using the 
Hanford site-specific calibration, correctly determines the actual 
neutron dose for this location. 


37360 (PNL-SA-21596, pp. 43-44) US Navy’s personnel 
neutron dosimetry program. DeCicco, J.E. (National Navel Medi- 
cal Center, Bethesda, MD (US)); Doremus, S.W. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Health. [1991]. (CONF-9106235-: 11. 


ERA Vol. 18, No. 12 425 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Eftects 


Department of Energy workshop on personnel neutron dosimetry, 
Las Vegas, NV (United States), 4-7 Jun 1991). in Eleventh DOE 
workshop on personne/ neutron dosimetry. 182p. Order Number 
DE93013824. Source: OSTI; NTIS; INIS. 

Since 1964 the Navy has been monitoring personnel for expo- 
sure to neutrons. With nuclear reactors, special nuclear materials, 
neutron calibration sources, and high energy linear accelerators, 
the Navy has organize over more neutron sources than any other 
single organization in the world. Personnel neutron monitoring in 
the Navy was first accomplished using NTA film from 1964 through 
1980. In 1975 the Navy instituted albedo neutron dosimetry, which 
would completely replace NTA film in 1981. From 1975 through 
1982 the Navy directed considerable efforts toward assessing the 
complexity of its field neutron spectra, evaluating techniques to 
correct the neutron response of its albedo dosimeter, and develop- 
ing methods to perform neutron area monitoring. As a result of 
investigating field neutron spectra, the Navy again modified its cali- 
bration procedure in September 1979, by changing its calibration 
source to Cf-252 moderated with two inches of polyethylene. This 
source’s spectrum more closely represented spectra found aboard 
ships, and as a result, shipboard personnel neutron doses were re- 
duced by 45%. The Navy’s newest albedo dosimeter is calibrated 
on an ANSI standard PMMA phantom using a D(sub 2)O moder- 
ated Cf-252 source at 50 cm. 


37361 (PNL-SA-21596, pp. 45) Air Force neutron dosimetry 
program. Maher, E.H. (United State Air Force, Armstrong Lab., 
Brooks ABF, TX (US)); Thurlow, R.M. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Health. [1991]. (CONF-9106235-—: 11. Depart- 
ment of Energy workshop on personnel neutron dosimetry, Las 
Vegas, NV (United States), 4-7 Jun 1991). In Eleventh DOE work- 
shop on personne! neutron dosimetry. 182p. Order Number 
DE93013824. Source: OSTI; NTIS; INIS. 

Approximately 1000 Air Force personnel are monitored for neu- 
tron radiation resulting from various sources at more than thirty 
worldwide locations. Neutron radiation spanning several orders of 
magnitude in energy is encountered. The Air Force currently uses 
albedo thermoluminescent neutron dosimeters for personnel moni- 
toring. The energy dependence of the albedo neutron dosimeter is 
a current problem and the development of site specific correction 
factors is ongoing. A summary of data on the energy dependence 
is presented as well as efforts to develop algorithms for the 
dosimeter. An overview of current Air Force neutron dosimetry 
users and needs is also presented. 


37362 (PNL-SA-21596, pp. 47) Individual monitoring 
dosimetry in Europe. Menzel, H.G. (Commission of the European 
Communities, Brussels (BE)). USDOE Assistant Secretary for Envi- 
ronment, Safety, and Health, Washington, DC (United States). 
Office of Health. [1991]. (CONF-9106235-: 11. Department of En- 
ergy workshop on personnel neutron dosimetry, Las Vegas, NV 
(United States), 4-7 Jun 1991). In Eleventh DOE workshop on per- 
sonnel neutron dosimetry. 182p. Order Number DE93013824. 
Source: OSTI; NTIS; INIS 

This report discusses the various types of individual monitoring 
systems presently in use within the European community and neu- 
tron dosimetry research being coordinated by the EURADOS 
working group. Research is currently being conducted on nuclear 
track dosimeters, primarily with CR-39 (TM), and TLD-albedo 
dosimeters. Studies are being conducted on the energy and angu- 
lar response of each type of dosimeter. Because the response of 
dosimeters depends on the energy of the neutrons, it is necessary 
to have spectral information to accurately assess the dose. Neu- 
tron energy spectrum measurements are being performed in typical 
work place environments. Work is also progressing on develop- 
ment of calibration sources which will be representative of the 
neutron energy spectrum found in typical neutron exposure situa- 
tions. This work utilizes 14 MeV neutrons incident on a uranium 
block with various other filters. Research is also continuing on neu- 
tron dosimetry using tissue equivalent proportional counters and 
microdosimetric techniques. The results of intercomparisons be- 
tween several different instruments are discussed. In addition to 
personnel dosimetry, these systems are being used to record the 
dose to passengers and flight crews aboard commercial aircraft. 
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37363 (PNL-SA-21596, pp. 49) Summary of personnel neu- 
tron dosimeter performance and the impact of recent changes 
to DOE’s laboratory accreditation program. Loesch, R.M. (De- 
partment of Energy, Washington, DC (US)). USDOE Assistant 
Secretary tor Environment, Safety, and Health, Washington, DC 
(United States). Office of Health. {1991}. (CONF-9106235—-: 11. 
Department of Energy workshop on personnel neutron dosimetry, 
Las Vegas, NV (United States), 4-7 Jun 1991). In Eleventh DOE 
workshop on personne/ neutron dosimetry. 182p. Order Number 
DE93013824. Source: OSTI; NTIS; INIS. 

The Department of Energy (DOE) has been testing neutron per- 
sonnel dosimeters as part of its Laboratory Accreditation Program 
(DOELAP) since 1985. A °5*Cf neutron source is used unmoder- 
ated and moderated by 15 cm of D2O covered by 0.05 cm of 
cadmium. Mixtures of neutrons and photons are also provided. This 
paper summaries the performance of DOE personnel neutron 
dosimeters. Recent and proposed changes in the administration of 
the DOELAP program that have impacts on the accreditated facili- 
ties are also presented. 


37364 (PNL-SA-21596, pp. 51-53) Neutron personnel 
dosimetry intercomparison studies. Sims, C.S. (Oak Ridge Na- 
tional Lab., TN (US)). USDOE Assistant Secretary for Environment, 
Saijety, and Health, Washington, DC (United States). Office of 
Health. [1991]. DOE Contract AC05-840R21400. (CONF-9106235— 
: 11. Department of Energy workshop on personnel neutron 
dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). In 
Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

The Dosimetry Applications Research (DOSAR) Group at the 
Oak Ridge National Laboratory (ORNL) has conducted sixteen 
Neutron Personnel Dosimetry Intercomparison Studies (PDIS) 
since 1974. During these studies, dosimeters are mailed to 
DOSAR, exposed to low-level (typically in the 0.3 - 5.0 mSv range) 
neutron dose equivalents in a variety of mixed neutron-gamma ra- 
diation fields, and then returned to the participants for evaluation. 
The Health Physics Research Reactor (HPRR) was used as the 
primary radiation source in PDIS 1-12 and radioisotopic neutron 
sources at DOESAR's Radiation Calibration Laboratory (RADCAL) 
were mainly used, along with sources and accelerators at cooper- 
ating institutions, in PDIS 13-16. Conclusions based on 13,560 
measurements made by 146 different participating organizations 
(102 - US) are presented. 


37365 (PNL-SA-21596, pp. 55-59) Combination TLD/TED 
task progress. Parkhurst, M.A. (Pacific Northwest Lab., Richland, 
WA (US)). USDOE Assistant Secretary for Environment, Safety, 
and Health, Washington, DC (United States). Office of Health. 
[1991]. (CONF-9106235—: 11. Department of Energy workshop on 
personnel neutron dosimetry, Las Vegas, NV (United States), 4-7 
Jun 1991). In Eleventh DOE workshop on personne! neutron 
dosimetry. 182p. Order Number DE93013824. Source: OSTI; 
NTIS; INIS. 

The Department of Energy initiated the study of track detectors 
based on a polymer known as CR-39 through its program entitled 
Personnel Neutron Dosimetry Evaluation and Upgrade. The task 
evaluating CR-39 for neutron dosimetry was named the Combina- 
tion TLD/TED Task denoting the use of thermoluminescence and 
track etch detectors in a combined system. The initial efforts origi- 
nating in the late 1970s and early 1980s were conducted by Dick 
Griffith of Livermore National Laboratory (LLNL) with the assistance 
of Luigi Tomassino of ENEA in Italy on summer assignment to 
LLNL. The usefulness of CR-39 in neutron detection had been dis- 
covered previously but was inconsistent in its response and difficult 
to read accurately when processed by chemical etching. The first 
major improvement Griffith and Tomassino made to the process 
was to use electrochemical etching after a short chemical etch. 
This vastly enhanced the size of the tracks and improved their 
readout enormously. With the larger tracks, through-the-microscope 
manual track counting was no longer necessary. Off-the-shelf bio- 
logical colony counters were able to read the image from the 
microscope through a TV camera and count the tracks with ease. 


37366 (PNL-SA-21596, pp. 61-82) CR-39 personnel neutron 
dosimeters: Enhanced sensitivity via boron-doping. Koenig, 
M.F. (Univ. of Connecticut, Storrs (US)); Feldman, J.A.; Johnson, 





J.F.; Huang, S.J.; Parkhurst, M.A. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (United States). 
Office of Health. [1991]. (CONF-9106235—: 11. Department of En- 
ergy workshop on personnel neutron dosimetry, Las Vegas, NV 
(United States), 4-7 Jun 1991). In Eleventh DOE workshop on per- 
sonnel neutron dosimetry. 182p. Order Number DE93013824. 
Source: OSTI; NTIS; INIS. 

An improved CR-39 neutron dosimeter has been designed and 
tested. This dosimeter has a thin (roughly 20 ym) boron-containing 
layer between the poly(ethylene-co-vinyl acetate) radiator and the 
CR-39 substrate, which increases its sensitivity to low energy (50 
keV) neutrons by an order of magnitude and to thermal neutrons 
by nearly two orders of magnitude. This layer consists of sodium 
borate dispersed in a poly(vinyl alcohol) matrix. The response of 
the improved dosimeter was measured with monoenergetic neutron 
beams from thermal energies to 15 MeV, and boron contents from 
zero to 52 yg cm~* (saturated solution). Maximum sensitivity oc- 
curs at a boron content of about 35 yg cm, but a significant 
improvement in sensitivity was observed for even a boron content 
of 114g cm—®. By incorporating just a small amount of boron (less 
than 1 yg cm~°), it is possible that a dosimeter with a nearly flat 
response over the neutron energies tested could be achieved. 


37367 (PNL-SA-21596, pp. 83-91) Neutron dosimetry using 
optically stimulated luminescence. Miller, S.D. (Pacific North- 
west Lab., Richland, WA (US)); Eschbach, P.A. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(United States). Office of Health. [1991]. (CONF-9106235-: 11. 
Department of Energy workshop on personnel neutron dosimetry, 
Las Vegas, NV (United States), 4-7 Jun 1991). In Eleventh DOE 
workshop on personnel neutron dosimetry. 182p. Order Number 
DE93013824. Source: OSTI; NTIS; INIS. 

The addition of thermoluminescent (TL) materials within hydroge- 
nous matrices to detect neutron-induced proton recoils for radiation 
dosimetry is a well-known concept. Previous attempts to implement 
this technique have met with limited success, primarily due to the 
high temperatures required for TL readout and the low melting 
temperatures of hydrogen-rich plastics. Research in recent years at 
Pacific Northwest Laboratories (PNL) has produced a new Optically 
Stimulated Luminescence (OSL) technique known as the Cooled 
Optically Stimulated Luminescence (COSL) that offers, for the first 
time, the capability of performing extremely sensitive radiation 
dosimetry at low temperatures. In addition to its extreme sensitivity, 
the COSL technique offers multiple readout capability, limited fad- 
ing in a one-year period, and the capability of analyzing single 
grains within a hydrogenous matrix. Bulk neutron detection of fine- 
grained COSL material within a hydrogenous matrix is incapable of 
adequately separating gamma and neutron dose. The technique of 
individual readout of fine grains within a hydrogenous matrix can 
separate neutron and gamma dose due to the large differences in 
the radiation’s linear energy transfer values. Proton recoils, pro- 
duced through knock-on-collisions with hydrogen, deposit nearly all 
of their energy within very small grains (0.1 - 100 microns), while 
gamma rays are only capable of very small energy depositions. 
The scintillation analog of the individual grain readout technique 
was demonstrated over 30 years ago and was known as the 
Hornyak button. Hornyak demonstrated in 1952 that neutrons and 
gamma rays could be separated on the basis of pulse height a us- 
ing fine-grained ZnS scintillator in a plastic matrix (1). A COSL 
laser scanning reader, capable of analyzing the energy depositions 
within individual grains, based on the newly developed COSL 
technology, is currently under construction and will provide the ca- 
pability of measuring pulse height spectra. 


37368 (PNL-SA-21596, pp. 93-106) Laser-heated thermolu- 
minescence neutron dosimetry. Braunlich, P. (WSU Research 
and Development Park, Pullman, WA (US)). USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, 
DC (United States). Office of Health. [1991]. Grant 5 
R4CA44242B;Grant 8 R3CA47644B;Contract N60921-88-C-0057. 
(CONF-9106235—: 11. Department of Energy workshop on person- 
nel neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 
1991). In Eleventh DOE workshop on personnel neutron dosimetry. 
182p. Order Number DE93013824. Source: OSTI; NTIS; INIS. 
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Since we first discussed laser-heated TLD at this workshop in 
1982, a family of instruments has been developed that is based on 
efficient, fast and reproducible heating of special thin-layer dosime- 
ter configurations with microprocessor-controlled laser beams of 
uniform intensity profile. Applications include personnel dosimetry in 
mixed beta, photon and neutron fields, two-dimensional dose map- 
ping, and remote fiber-optic dosimetry. The development effort was 
driven by the possibility of very rapid energy transfer from a laser 
beam to a small, thin dosimeter element and the associated dra- 
matic increase in the signal-to-noise ratio. Potential improvements 
in the dosimetry of non-penetrating radiation and fast neutrons 
were immediately obvious as a result of this capability. Significant 
advances in the development of low cost lasers, beam shaping op- 
tics, and control techniques were required for laser TLD to become 
practical. Completely new dosimeter elements and fabrication tech- 
nology had to be developed as none of the dosimeters available 
from any manufacturer are suitable for this heating method. 


37369 (PNL-SA-21596, pp. 107-124) Superheated drop, 
“Bubble”, dosimeters. Harper, M.J. (Naval Academy, Annapolis, 
MD (US)); Lindier, K.W.; Nelson, M.E.; Johnson, T.L.; Jones, C.R.; 
Rabovsky, J.L.; Rao, N.; Kerschner, H.F.; Reil, G.K.; Schwartz, 
R.B. USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Health. [1991]. 
(CONF-9106235—: 11. Department of Energy workshop on person- 
nel neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 
1991). In Eleventh DOE workshop on personnel neutron dosimetry. 
182p. Order Number DE93013824. Source: OSTI; NTIS; INIS. 
Superheated Drop Dosimeters (SDD) offer a sensitive, immedi- 
ate measure of the neutron dose equivalent, but their dynamic 
range is limited and their response varies with temperature, pres- 
sure, and vibration. They contain thousands of superheated liquid 
drops in a stabilizing matrix. High linear energy transfer (LET) radi- 
ation triggers vaporization of the drops into visible bubbles. If the 
matrix is a liquid, the bubbles slowly rise, and the number present 
indicates the dose rate. Dose may be measured by displacement 
of the matrix, or by counting the sounds of vaporization. If the ma- 
trix is a gel, the bubbles are fixed, and their number is proportional 
to the dose equivalent. Our research has focused on modeling and 
elimination of the environmental response, extension of the dy- 
namic range, and tests and evaluations of prototype devices. 


37370 (PNL-SA-21596, pp. 125-128) Dosimeters for mea- 
suring neutron dose equivalent: New approaches. Moscovitch, 
M. (Georgetown Univ. School of Medicine, Washington, DC (US)). 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 
Continued advancement in electronic dosimetry and recent suc- 
cess in developing new high-sensitivity thermoluminescent (TL) 
materials provide novel and exciting possibilities for developing im- 
proved neutron dosimeters. Development of electronic personnel 
dosimeters for photons is underway in several laboratories. These 
dosimeters, based on silicon detectors, are capable of covering a 
wide photon energy range (17 keV to 7.0 MeV). The possibility of 
expanding this concept and developing a multi-element personnel 
beta-gamma-neutron microelectronic dosimeter is discussed. The 
second part of the paper deals with recent improvements in 
neutron thermoluminescent dosimetry (TLD) including the new Har- 
shaw albedo TLD and the potential application of high-sensitivity 
thermoluminescent materials to neutron dosimetry. 


37371 (PNL-SA-21596, pp. 129-135) Neutron spectrometry: 
Methods development and critical applications. Hajnal, F. US- 
DOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personnel neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

Since the inception of multisphere neutron spectrometers (Bram- 
blett et al. 1960), EML scientists have been involved in the 
development of these spectrometers (O’Brien et al. 1965), various 
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applications in radiation protection (Weinstein 1970), the develop- 
ment of unfolding codes (Sanna and O’Brien 1971), and the 
calculation of their response functions (Sanna 1973). These tradi- 
tions continue at EML, and we have what one might call the 
state-of-the-art instrumentation and data analysis techniques. The 
essence of the Bonner sphere method is to expose the detectors 
to neutron radiation fields and take successive counts with thicker 
and thicker moderators surrounding a neutron capture detector. For 
example, for a given medium energy of neutrons the count rate in- 
creases and then drops as the moderator thickness increases. The 
spectral shape may be inferred from the relative responses of the 
detector in the variously-sized moderating spheres. This kind of 
spectrometer has been used extensively in radiation protection 
practice to determine neutron spectral distributions around particle 
accelerators (Awschalom 1966), nuclear power stations (Hajnal et 
al. 1979), and other nuclear facilities (Awschalom and Sanna 
1985), as well as in cosmic ray neutron research (Hajnal et al. 
1971, Nakamura et al. 1987). This spectrometer system has 
proven to be very useful since it is simple, portable, has an 
isotropic response and covers a wide energy range (Cross and Ing 
1987). The data can be unfolded and interpreted fairly easily using 
one of the EML-developed unfolding codes. 


37372 (PNL-SA-21596, pp. 137-143) Field neutron spec- 
trometer using “He, TEPC, and multisphere detectors. 
Brackenbush, L.W. (Pacific Northwest Lab., Richland, WA (United 
States)). USDOE Assistant Secretary for Environment, Safety, and 
Health, Washington, DC (United States). Office of Health. [1991]. 
(CONF-9106235—: 11. Department of Energy workshop on person- 
nel neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 
1991). In Eleventh DOE workshop on personnel neutron dosimetry. 
182p. Order Number DE93013824. Source: OSTI; NTIS; INIS. 

Since the last DOE Neutron Dosimetry Workshop, there have 
been a number of changes in radiation protection standards pro- 
posed by national and international advisory bodies. These 
changes include: increasing quality factors for neutrons by a factor 
of two, defining quality factors as a function of lineal energy rather 
than linear energy transfer (see ACCRUE-40; Joint Task Group 
1986), and adoption of effective dose equivalent methodologies. In 
order to determine the effects of these proposed changes, it is 
necessary to know the neutron energy spectrum in the work place. 
In response to the possible adoption of these proposals, the De- 
partment of Energy (DOE) initiated a program to develop practical 
neutron spectrometry systems for use by health physicists. One 
part of this program was the development of a truly portable, bat- 
tery operated liquid scintillator spectrometer using proprietary 
electronics developed at Lawrence Livermore National Laboratory 
(LLNL); this instrument will be described in the following paper. 
The second part was the development at PNL of a simple trans- 
portable spectrometer based on commercially available electronics. 
This “field neutron spectrometer” described in this paper is in- 
tended to be used over a range of neutron energies extending 
from thermal to 20 MeV. 


37373 (PNL-SA-21596, pp. 145-159) Using tissue equiva- 
lent proportional counters to determine dose equivalent. 
Brackenbush, L.W. (Pacific Northwest Lab., Richland, WA (US)). 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. (CONF- 
9106235-: 11. Department of Energy workshop on personnel 
neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 1991). 
In Eleventh DOE workshop on personne! neutron dosimetry. 182p. 
Order Number DE93013824. Source: OSTI; NTIS; INIS. 

Tissue equivalent proportional counters (TEPCs) have been used 
in the laboratory for over 30 years to determine neutron dose in 
mixed radiation fields, but they are seldom used by operational 
health physicists. But a number of TEPC-based instruments are 
being developed in Europe and in the United States. The purpose 
of this paper is: to introduce operational health physicists to tissue 
equivalent proportional counters, to examine some of the algo- 
rithms used to convert data from TEPCs into dose equivalent, to 
examine how TEPC measurements meet the requirements of DOE 
Order 5480.11 (DOE 1988) and 10CFR20, and to examine some 
of the TEPC-based instruments that are available. Many opera- 
tional health physicists are not familiar with the concept of 
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microdosimetry and the specialized terms that are used in analyz- 
ing the data from TEPCs, so a brief discussion is included. At 
present, quality factors are defined in terms of linear energy trans- 
fer, but TEPCs measure lineal energy. 


37374 (PNL-SA-21596, pp. 161-164) A portable 0.5- to 16- 
MeV neutron spectrometer using a liquid scintillator. Clark, 
J.C. (Lawrence Livermore National Lab., CA (US)); Thorngate, J.H. 
USDOE Assistant Secretary for Environment, Safety, and Health, 
Washington, DC (United States). Office of Health. [1991]. Contract 
W-7405-Eng-48. (CONF-9106235-: 11. Department of Energy 
workshop on personnel neutron dosimetry, Las Vegas, NV (United 
States), 4-7 Jun 1991). In Eleventh DOE workshop on personnel 
neutron dosimetry. 182p. Order Number DE93013824. Source: 
OSTI; NTIS; INIS. 

We have been developing a portable neutron spectrometer 
based on a liquid scintillator detector that is capable of measuring 
fast neutron spectra in the range of 0.5 to 16 MeV. These spectral 
data are needed for the calibration of neutron dosimeters and cal- 
culation of fluence-to-dose conversion factors. Recent development 
of low-power integrated circuits and the availability of powerful low- 
cost computers combine to make possible the development of a 
truly portable instrument. The complete spectrometer will consist of 
the spectrometer head, which is described in this report, a sepa- 
rate battery pack, and a lap- top computer with the appropriate 
interface to the spectrometer head. 


37375 (PNL-SA-21596, pp. 165-168) The utilization of bub- 
ble detector technology in the development of a combination 
area neutron spectrometer (CANS). Buckner, M.A. (Oak Ridge 
National Lab., TN (US)); Sims, C.S. USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Health. [1991]. DOE Contract AC05-840R21400. 
(CONF-9106235-: 11. Department of Energy workshop on person- 
nel neutron dosimetry, Las Vegas, NV (United States), 4-7 Jun 
1991). In Eleventh DOE workshop on personne! neutron dosimetry. 
182p. Order Number DE93013824. Source: OSTI; NTIS; INIS. 

Spectrum, spectrum who has the spectrum? This must be the 
cry of every health physicist who has ever attempted to character- 
ize his neutron environment. Since God created them, He is the 
only one who knows for sure what they are. And until He chooses 
to “publish” them, differences in opinion will surely continue to pre- 
vail! Therefore, our job as health physicists is to keep tweaking our 
methods until our knowledge of the spectrum corresponds analogi- 
cally with His knowledge. Then, and only then will we have the true 
answer! The Dosimetry Applications Research Group (DOSAR) at 
the Oak Ridge National Laboratory (ORNL) is considering various 
applications of a relatively new technology built upon the bubble 
chamber concept of Glaser, the superheated liquid droplet or bub- 
ble detector (BD). One such application involves the spectrometric 
capabilities made possible with the combined technologies of BD 
and thermoluminescent dosimeters (TLD). 


37376 (PNL-SA-21596, pp. 169-172) Neutron fluence to 
dose conversion factors: Which one(s)?. Hertel, N.E. (Univ. of 
Texas, Austin (US)). USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (United States). Office of 
Health. [1991]. (CONF-9106235-—: 11. Department of Energy work- 
shop on personnel neutron dosimetry, Las Vegas, NV (United 
States), 4-7 Jun 1991). In Eleventh DOE workshop on personnel 
neutron dosimetry. 182p. Order Number DE93013824. Source: 
OSTI; NTIS; INIS. 

For 30 years, the concept of dose equivalent has been em- 
ployed in the field of radiation protection. The quest for improved, 
less conservative dose limitations systems have necessitated 
improvements in fluence-to-dose conversion factors. These conver- 
sion factors relate neutron fluence to personnel dose for shielding 
specialists and operational health physicists, while serving as the 
neutron-energy dependent response function which must be repro- 
duced by personnel dosimetry systems and radiation survey 
instrumentation. These factors must of necessity be derived from 
computations. Not surprisingly, the complexity of such computa- 
tions and representations of the human body have kept pace with 
continuing advancements in digital computers. 





37377 (PNL-SA-21596, pp. 173-191) Current DOE studies 
on effective neutron dose equivalent. Tanner, J.E. (Pacific 
Northwest Lab., Richland, WA (US)). USDOE Assistant Secretary 
for Environment, Safety, and Health, Washington, DC (United 
States). Office of Health. [1991]. (CONF-9106235-: 11. Depart- 
ment of Energy workshop on personnel neutron dosimetry, Las 
Vegas, NV (United States), 4-7 Jun 1991). In Eleventh DOE work- 
shop on personnel neutron dosimetry. 182p. Order Number 
DE93013824. Source: OSTI; NTIS; INIS. 

The concept of effective dose equivalent was introduced in 1977 
in the International Commission on Radiological Protection (ICRP) 
Publication 26, Recommendations of the ICRP. ICRP 26 presented 
tissue weighting factors based on the absolute risk coefficients for 
the induction of a fatal malignant disease. In 1988, ICRP Publica- 
tion 51, published in 1988, presented actual data on calculations of 
organ dose equivalents and the effective dose equivalent for 
uniform incident neutron fields from 1 eV up to 13.5 MeV. The In- 
ternational Commission on Radiation Units and Measurements 
(ICRU) sphere quantities were also presented for the same neutron 
energies and fields. ICRU Report 43 presented data correlating the 
ICRU Report 39 operational quantities to organ dose equivalents 
and effective dose equivalent for neutrons and photons. The main 
objective of this work is to develop a dosimeter system for evaluat- 
ing the effective neutron dose equivalent at DOE facilities from 
external sources based on detailed calculations of the angular and 
energy dependence of the organ dose equivalents and the effec- 
tive dose equivalent. The results of the calculations will be used to 
determine dosimeter response criteria and design a prototype 
dosimeter system. 


37378 § (PNL-SA-21775, pp. II.15-I1.21) The design,/ synthe 
sis and evaluation of sequestering agents specific for 
Plutonium(IV). Raymond, K.N. (Univ. of California, Berkeley (US)); 
Durbin, P.W. Pacific Northwest Lab., Richland, WA (United States). 
May 1993. DOE Contract AC03-76SF00098. Grant ES02698. 
(CONF-9107153—: 1. Hanford separations workshop, Richland, WA 


(United States), 23-25 Jul 1991). In Proceedings of the First Han- 


ford Separation Science Workshop. 
DE93016925. Source: OSTI; NTIS; INIS. 

This paper deals with the development of elements which are 
very specific in their ability to sequester plutonium IV, and to re- 
move it from biologic systems. Early on it was recognized that 
chemical agents were needed to accelerate excretion of contami- 
nating radionuclides and reduce radiation dosage to the target 
tissues of contaminated workers. Early research led to the use of 
diethylenetriaminepentaacetic acid (DTPA) which as the calcium or 
zinc salt remains the drug of choice in treating actinide contamina- 
tion. However, DTPA is a non-specific metal complexing agent (like 
its smaller and much more widely used predecessor EDTA) and 
the need for better and more specific sequestering agents has 
been brought up on a number of occasions. Siderophore are low- 
molecular-weight complexing agents produced by bacteria and 
other microorganisms to complex iron. These are all very strong 
ferric ion complexing agents, and they are both powerful and highly 
specific sequestering agents for this metal ion. The entrainment of 
plutonium into the mammalian iron transport and storage system 
represents the major basis for the biological hazard of plutonium. 
The authors have reasoned that the synthesis of plutonium specific 
complexing agents could be based on the siderophores, since the 
same functional groups found in the siderophores should also be 
good plutonium complexing agents. Plutonium, being larger than 
iron, has motivated the development of large complexes to encap- 
sulate and bind plutonium. The first of these ligands developed 
were based on catecholates. The synthesis and characterization of 
many of the newer ligands is described, with a focus on the biolog- 
ical efficacy of plutonium removal by these agents. 


221p. Order Number 


37379 (PNL-SA-22956) Environmental Assessment for 
moving the Pacific Northwest Laboratory radon generators 
from Life Sciences Laboratory Il, Richland North Area, to Life 
Sciences Laboratory |, 300 Area, and their continued use in 
physical and biological research. Nelson, |.C. Pacific Northwest 
Lab., Richland, WA (United States). [1993]. 21p. Sponsored by 
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USDOE, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93040669. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Pacific Northwest Laboratory (PNL) radon generators are a 
core resource of the overall U. S. Department of Energy’s (DOE) 
Radon Research Program and are administratively controlled within 
the “Radon Hazards in Homes” project. This project primarily fo- 
cuses on radon exposures of animals and addresses the major 
biologic effects and factors influencing risks of indoor radon expo- 
sures. For example, the “Mechanisms of Radon Injury” and “In 
vivo/In vitro Radon-Induced Cellular Damage” projects specifically 
address the cytogenetic and DNA damage produced by radon 
exposure as part of a larger effort to understand radon carcinogen- 
esis. Several other ongoing PNL projects, namely: “Biological 
Effectiveness of Radon Alpha Particles: A Microbeam Study of 
Dose Rate Effects,” “Laser Measurements of Pb-210," “Radon 
Transport Modeling in Soils,” “Oncogenes in Radiation Carcinogen- 
esis,” “Mutation of DNA Targets,” “Dosimetry of Radon Progeny,” 
and “Aerosol Technology Development” also use the radon expo- 
sure facilities in the conduct of their work. While most, but not all, 
studies in the PNL Radon Research Program are funded through 
DOE's Office of Health and Environmental Research, PNL also has 
ongoing collaborative radon studies with investigators worldwide; 
many of these use the radon exposure facilities. The purpose of 
the proposed action is to provide for relocation of the radon gener- 
ators to a DOE-owned facility and to continue to provide a 
controlled source of radon-222 for continued use in physical and 
biological research. 


37380 (PNWD-2113-HEDR) Estimation of 1945 to 1957 
food consumption: Hanford Environmental Dose Reconstruc- 
tion Project. Anderson, D.M.; Bates, D.J.; Marsh, T.L. Pacific 
Northwest Lab., Richland, WA (United States). Jul 1993. 188p. 
Sponsored by Department of Health and Human Services, Wash- 
ington, DC (United States). Order Number DE93019181. Source: 
OSTI; NTIS; GPO Dep. 

This report details the methods used and the results of the study 
on the estimated historic levels of food consumption by individuals 
in the Hanford Environmental Dose Reconstruction (HEDR) study 
area from 1945-1957. This period includes the time of highest re- 
leases from Hanford and is the period for which data are being 
collected in the Hanford Thyroid Disease Study. These estimates 
provide the food-consumption inputs for the HEDR database of in- 
dividual diets. This database will be an input file in the Hanford 
Environmental Dose Reconstruction Integrated Code (HEDRIC) 
computer model that will be used to calculate the radiation dose. 
The report focuses on fresh milk, eggs, lettuce, and spinach. 
These foods were chosen because they have been found to be 
significant contributors to radiation dose based on the Technical 
Steering Panel dose decision level. 


37381 (RERF-TR-2-91) Life span study report 11. part 3. 
noncancer mortality, 1950-85, based on the revised doses 
(DS86). Shimizu, Yukiko; Kato, Hiroo; Schull, W.J.; Hoel, D.G. Ra- 
diation Effects Research Foundation, Hiroshima (Japan). Jan 1993. 
78p. Order Number DE94707651. Source: OSTI; NTIS; INIS. 
Deaths in the RERF Life Span Study (LSS) sample have been 
determined for the years 1950-85 and previous reports have de- 
scribed analyses of cancer mortality using the revised Dosimetry 
System 1986 (DS86) doses (LSS Report 11, Parts 1 and 2). In this 
report, we examine the relationship to dose of deaths from all dis- 
eases other than cancer. Although the evidence is still limited, 
there seems to be an excess risk for noncancer death at high 
doses (2 or 3 Gy and over). Statistically, a pure quadratic or a 
linear-threshold model (the estimated threshold dose is 1.4 Gy) 
[0.6-2.8 Gy] is found to fit better than a simple linear or linear- 
quadratic model. This increase in noncancer mortality is statistically 
demonstrable, generally, after 1965 and among the younger sur- 
vivors (< 40) at the time of the bombings, suggesting a sensitivity 
in this age group. For specific causes of death, an excess relative 
risk at the high dose level, that is, > 2 Gy, is seen in circulatory 
and digestive diseases. The relative risk is, however, much smaller 
than that for cancer. These findings, based as they are on death 
certificates, have their limitations. Most significant, perhaps, is the 
possible erroneous attribution of radiation-related cancer deaths to 
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other causes. At present, the contribution such errors may make to 
the apparent increase in noncancer deaths at the high doses can- 
not be estimated as rigorously as is obviously desirable. However, 
even now, this increase does not appear to be fully explicable in 
terms of classificatory errors. (J.P.N.). 


37382 (RERF-TR-6-91) Flow-cytometric measurement of 
CD4~-8- T celis bearing T-cell receptor a@ chains, 1: Results 
for a normal population including two cases with unusually 
high frequencies. Kusunoki, Yoichiro; Hirai, Yuko; Kyoizumi, 
Seishi; Akiyama, Mitoshi. Radiation Effects Research Foundation, 
Hiroshima (Japan). Sep 1992. 19p. Order Number DE94701078. 
Source: OSTI; NTIS; INIS. 

In this study we detected rare, possibly abnormal, T cells bear- 
ing CD83 surface antigen and T-cell receptor (TCR) a8 chains but 
lacking both CD4 and CD8 antigens (viz., TCRa@*CD4~8~- cells, 
as determined by flow cytometry). The TCRa@*CD4~8~T cells 
were detected at a mean frequency of 0.63 + 0.35 % (mean + 
standard deviation) in peripheral blood TCRa* cells of 119 nor- 
mal persons. Two unusual cases besides the 119 normal persons 
showed extremely elevated frequencies of TCRa@*CD4~8~-T 
cells, viz., approximately 5 % to 10 % and 14 % to 19 % in whole 
TCRaG* cells. Both individuals were males who were otherwise 
physiologically quite normal with no history of severe illness, and 
these high frequencies were also observed in blood samples col- 
lected 2 or 8 years prior to the current measurements. The 
TCRa6*CD4~—8~-T cells of the two individuals were found to ex- 
press mature T-cell markers such as CD2,3, and 5 antigens, as 
well as natural killer (NK) cell markers, viz., CD11b, 16, 56, and 57 
antigens, when peripheral blood lymphocytes were subjected to 
three-color flow cytometry. Lectin-dependent or redirected 
antibody-dependent cell-mediated cytotoxicities were observed for 
both freshly sorted TCRa8*CD4~8- cells and in vitro established 
clones. Nevertheless, NK-like activity was not detected. Further, 
Southern blot analysis of TCRS and + genes revealed identical 
rearrangement patterns for all the TCRa8*CD4~—8~- clones estab- 
lished in vitro. These results suggest that the TCRa8*CD4—8-—T 


cells from these two mean exhibit unique characteristics and prolif- 
erate clonally in vivo. (author). 


37383 (RERF-TR—11-91) X-ray induction of micronuclei in 
human lymphocyte subpopulations differentiated by im- 
munoperoxidase staining. Ban, Sadayuki; Nakano, Mimako; 
Cologne, J.B. Radiation Effects Research Foundation, Hiroshima 
(Japan). Oct 1992. 14p. Order Number DE94701077. Source: 
OSTI; NTIS; INIS 

In this report we sought to confirm the radiosensitivity of human 
peripheral blood lymphocyte subpopulations using a micronucleus 
assay. Mononucleated cells isolated from peripheral blood were ir- 
radiated with X rays. After being cultured for 3 days, cells were 
fixed and stained using the immunoperoxidase staining technique. 
Lymphocyte subpopulations were characterized by means of the 
monoclonal antibodies Leu4 (CD3), Leu2a (CD8), and Leu19 
(CD56). Dose-response curves were obtained by scoring the num- 
ber of micronuclei in binucleated cells that reacted with a specific 
antibody and were then stained. The dose response of CD8* (sup- 
pressor/cytotoxic) cells was quite similar to that of CD3* (pan T) 
cells. In comparison, CD56* (natural killer) cells were significantly 
less sensitive, although scorable binucleated CD56* cells made up 
less than 4 % of the total number of binucleated cells. (author). 


37384 (RERF-TR-16-91) Flow-cytometric measurements of 
somatic cell mutations in Thorotrast patients. Umeki, Shigeko; 
Kyoizumi, Seishi; Kusunoki, Yoichiro; Nakamura, Nori; Sasaki, 
Masao; Mori, Takesaburo; Ishikawa, Yuichi; Cologne, J.B.; 
Akiyama, Mitoshi. Radiation Effects Research Foundation, Hi- 
roshima (Japan). Oct 1992. 11p. Order Number DE94701076. 
Source: OST; NTIS; INIS. 

Exposure to ionizing radiation is a well-recognized risk factor for 
cancer development. Because ionizing radiation can induce muta- 
tions, an accurate way of measuring somatic mutation frequencies 
could be a useful tool for evaluating cancer risk. In the present 
study, we have examined in vivo somatic mutation frequencies at 
the erythrocyte glycophorin A and T-cell receptor loci in 18 Thoro- 
trast patients. These persons have been continuously irradiated 
with alpha particles emitted from the internal deposition of thorium 
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dioxide and thus have increased risks of certain malignant tumors. 
When compared with controls, the Thorotrast patients showed a 
significantly higher frequency of mutants at the lymphocyte T-cell 
receptor loci but not at the erythrocyte glycophorin A loci. (author). 


37385 (RERF-TR-17-91) Joint analysis of site-specific can- 
cer risks for the atomic bomb survivors. Pierce, D.A.; Preston, 
D.L. Radiation Effects Research Foundation, Hiroshima (Japan). 
Jan 1993. 21p. Order Number DE94707650. Source: OSTI; NTIS; 
INIS. 

Statistical methods are presented for joint analysis of site-specific 
cancer risks for the atomic-bomb survivors. Previous analyses of 
these data, aside from those on leukemia, have been made either 
without regard to cancer type, or separately for types or classes of 
cancers. Clearly, analyses without regard to cancer type are less 
than satisfactory. The primary advantages of joint, rather than sep- 
arate, analyses are that (1) models can be fitted with parameters 
common to cancer types, which can allow more-precise estimation 
of effects of interest, (2) significance tests can be used to compare 
type-specific risks, and (3) a clearer understanding may be ob- 
tained of risk-modification factors such as sex, age at exposure, 
and time since exposure. Joint analysis is straightforward, entailing 
primarily the incorporation of another factor for cancer type in the 
usual cross-tabulation of the data for analysis. The use of these 
methods is illustrated in an analysis of the three categories of can- 
cer studied by the fifth Advisory Committee on the Biological Effects 
of lonizing Radiation (BEIR V): digestive, respiratory, and other 
solid tumors. Based on this analysis, some criticism is made of the 
BEIR V-preferred models. Since the proposed methods are applica- 
ble to models for either relative or absolute risks, some comments 
on the use of explicit models for the absolute excess risk are also 
given. Although some of the gains from joint analysis are apparent 
from the results here, it will be important to use these methods 
with a more suitable choice of cancer classes and for cancer inci- 
dence data in which the diagnoses are more accurate. (author). 


37386 (SIS-A-1993:2) Survey of the spectral irradiance dis- 
tribution of fluorescent tubes for solaria. Johnsen, B.; Hannevik, 
M. Statens Straalevern, Oesteraas (Norway). 1993. 61p. (In Nor- 
wegian). Order Number DE94602093. Source: OSTI; NTIS; INIS. 
The report describes a systematic mapping of the spectral irradi- 
ance distribution of typical fluorescent tubes, emitting ultraviolet 
radiation (UVR). The spectra were multiplied with biological action 
curves for assessing their potential for acute harmful effects. Com- 
paring values of effective irradiance revealed a difference by a 
factor of ten between tubes for cosmetic UVR-treatment. Compar- 
ing spectra of the strongest cosmetic types with the spectrum of a 
typical tube for medical UVR-treatment revealed another factor of 
ten in effective irradiance. Spectra of typical cosmetic solarium 
tubes and natural sun at summer in Oslo are shown to be closely 
related in the UV-region, thereby justifying the term artificial sun- 
lamps. Threshold limit values and action curves, as expressed in 
the former Norwegian solarium prescriptions from 1983 and the 
CENELEC standard for classifying UVR-emitting appliance, were 
compared. Calculations have shown that an adoption of the CEN- 
ELEC threshold limit values will be more restrictive on the 
short-wave UV-region, while they generally will be similar, or a bit 
less restrictive on the longwave UV-region. 3 refs., 45 figs., 6 tabs. 


37387 (UCRL-52000-93-4) Energy and Technology Review: 
Unlocking the mysteries of DNA repair. Quirk, W.A. Lawrence 
Livermore National Lab., CA (United States). Apr 1993. 34p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. Order Number DE93019552. Source: OSTI; 
NTIS; GPO Dep. 

DNA, the genetic blueprint, has the remarkable property of en- 
coding its own repair following diverse types of structural damage 
induced by external agents or normal metabolism. We are studying 
the interplay of DNA damaging agents, repair genes, and their pro- 
tein products to decipher the complex biochemical pathways that 
mediate such repair. Our research focuses on repair processes that 
correct DNA damage produced by chemical mutagens and radia- 
tion, both ionizing and ultraviolet. The most important type of DNA 
repair in human cells is called excision repair. This multistep pro- 
cess removes damaged or inappropriate pieces of DNA — often as 
a string of 29 nucleotides containing the damage — and replaces 





them with intact ones. We have isolated, cloned, and mapped sev- 
eral human repair genes associated with the nucleotide excision 
repair pathway and involved in the repair of DNA damage after ex- 
posure to ultraviolet light or mutagens in cooked food. We have 
shown that a defect in one of these repair genes, ERCC2, is re- 
sponsible for the repair deficiency in one of the groups of patients 
with the recessive genetic disorder xeroderma pigmentosum (XP 
group D). We are exploring ways to purify sufficient quantities (mil- 
ligrams) of the protein products of these and other repair genes so 
that we can understand their functions. Our long-term goals are to 
link defective repair proteins to human DNA repair disorders that 
predispose to cancer, and to produce DNA-repair-deficient mice 
that can serve as models for the human disorders. 


37388 (WHC-MR-0383) Evaluation of a Radiation Worker 
Safety Training Program at a nuclear facility. Lindsey, J.E. 
Westinghouse Hanford Co., Richland, WA (United States). May 
1993. 49p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93040314. Source: OSTI; NTIS; INIS; GPO Dep. 

A radiation safety course was evaluated using the Kirkpatrick cri- 
teria of training evaluation as a guide. Thirty-nine employees were 
given the two-day training course and were compared with 15 
employees in a control group who did not receive the training. Cog- 
nitive results show an immediate gain in knowledge, and substantial 
retention at 6 months. Implications of the results are discussed in 
terms of applications to current radiation safety training was well as 
follow-on training research and development requirements. 


5603 Chemicals Metabolism and Toxicology 


Refer also to citation(s) 35476, 36067, 36068, 36069, 36071, 
36072, 36073, 36077, 36079, 36080, 36081, 36084, 36085, 36086, 
36087, 36088, 36089, 36090, 36091, 36092, 36093, 36320, 37034, 
37098, 37186, 37197, 37320 


37389 (CONF-9006234-—, pp. 1-11) The problem of living in 
a world contaminated with chemicals. Metcalf, R.L. (Univ. of Illi- 
nois, Urbana (US)). Oak Ridge National Lab., TN (United States). 
[1990]. From Symposium on access and use of information re- 
sources in assessing health risks from chemical exposure; Oak 
Ridge, TN (United States); 27-29 Jun 1990. In Access and use of 
information resources in assessing health risks from chemical ex- 
posure: Proceedings. 293p. Order Number DE93013818. Source: 
OSTI; NTIS. 

The proliferation of xenobiotic chemicals in the global environ- 
ment poses living problems for each of us aboard “spaceship 
earth.” Seven case studies are presented that illustrate the magni- 
tude of the problem that can result from waiting to identify toxic 
hazards until there have been decades of “human guinea pig” ex- 
posure. 25 refs., 5 tabs. 


37390 (CONF-9006234—, pp. 211-217) Chemical substruc- 
ture analysis in toxicology. Beauchamp, R.O. Jr. (Center for 
Information on Toxicology and Environment, Raleigh, NC (US)). 
Oak Ridge National Lab., TN (United States). [1990]. From Sympo- 
sium on access and use of information resources in assessing 
health risks from chemical exposure; Oak Ridge, TN (United 
States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 293p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

A preliminary examination of chemical-substructure analysis 
(CSA) demonstrates the effective use of the Chemical Abstracts 
compound connectivity file in conjunction with the bibliographic file 
for relating chemical structures to biological activity. The impor- 
tance of considering the role of metabolic intermediates under a 
variety of conditions is illustrated, suggesting structures that should 
be examined that may exhibit potential activity. This CSA tech- 
nique, which utilizes existing large files accessible with online 
personal computers, is recommended for use as another tool in ex- 
amining chemicals in drugs. 2 refs., 4 figs. 


37391 (CONF-9006234—, pp. 219-225) Information re- 
sources and the correlation of response patterns between 
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biological end points. Malling, H.V. (National Institute of Environ- 
mental Health Sciences, Research Triangle Park, NC (US)); 
Wassom, J.S. Oak Ridge National Lab., TN (United States). [1990]. 
From Symposium on access and use of information resources in 
assessing health risks from chemical exposure; Oak Ridge, TN 
(United States); 27-29 Jun 1990. In Access and use of information 
resources in assessing health risks from chemical exposure: Pro- 
ceedings. 293p. Order Number DE93013818. Source: OSTI; 
NTIS; INIS. 

This paper focuses on the analysis of information for mutagene- 
sis, a biological end point that is important in the overall process of 


assessing possible adverse health effects from chemical exposure. 
17 refs. 


37392 (INIS-AR—040) Effects of toxic substances on bone 
remodeling mechanics. Ubios, A.M.; Cabrini, R.L.; Braun, E.M.; 
Mandalunis, P.; Steimetz, T.; Alaejos, F.; Piloni, M.J. Comision Na- 
cional de Energia Atomica, Buenos Aires (Argentina). Dept. de 
Radiobiologia. 1993. 3p. (In Spanish). (CONF-9305286-: Work- 
shop of the Buenos Aires University and the environment, Buenos 
Aires (Argentina), 26-28 May 1993). Order Number DE94603171. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Pre-conference paper. 

Short communication. BONE TISSUES/growth; URANIUM 
biological effects; URANIUMAoxicity; ALUMINIUM; BIOLOGI- 
CAL REGENERATION; GROWTH; HAZARDOUS MATERIALS; 
HISTOLOGICAL TECHNIQUES; OCCUPATIONAL DISEASES; 
SKELETAL DISEASES; SKELETON; URANIUM; TOXICITY 


37393 (PNL-8585) Environmental and health effects review 
for obscurant graphite flakes: Final report, 1991 July—1993 
May. Driver, C.J.; Ligotke, M.W.; Landis, W.G.; Downs, J.L.; Tiller, 
B.L.; Moore, E.B. Jr.; Cataldo, D.A. Pacific Northwest Lab., Rich- 
land, WA (United States). Jul 1993. 43p. Sponsored by Department 
of Defense, Washington, DC (United States). DOE Contract ACO6- 
76RL01830. Order Number DE93040324. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The health and environmental effects of obscurant graphite flakes 
were reviewed and compared to predicted levels of graphite flake 
material in the field during typical testing and training scenarios. 
Graphite flake dispersion and deposition for simulated mechanical 
and pyrotechnic releases were determined using a modified Gauss- 
ian atmospheric plume-dispersion model. The potential for wind 
resuspension of graphite flakes is controlled by weathering pro- 
cesses and incorporation rates in soil. Chemically, graphite flakes 
pose little risk to aquatic or terrestrial systems. Mechanical damage 
to plants and invertebrate and vertebrate organisms from the flakes 
is also minimal. In humans, the pathological and physiological re- 
sponse to inhaled graphite flake is similar to that induced by 
nuisance dusts and cause only transient pulmonary changes. Re- 
peated exposure to very high concentrations (such as those near 
the source generator) may overwhelm the clearance mechanisms 
of the lung and result in pulmonary damage from the retained parti- 
cles in unprotected individuals. However, these lesions either 
resolve with time or are of limited severity. Health effects of mixed 
aerosols of mixed aerosols of graphite and fog oil are similar to 
those produced by graphite flakes alone. Environmental impacts of 
fog oil-coated graphite flakes are not well known. 


5604 Other Environmental Pollutant Effects 
Refer also to citation(s) 35338, 35484 


37394 (NEI-DK-1275) Report on the risk of cancer from 
occupational exposure to extremely- low-frequency magnetic 
fields. SEIIS Rapport, 2. Sundhedsministeriets Ekspertgruppe Ve- 
droerende Ikke-loniserende Straaling, Copenhagen (Denmark). Jun 
1993. 103p. (In Danish). Order Number DE94702016. Source: 
OSTI; NTIS. 

The results of an investigation, by a Danish task force under the 
Danish Ministry of Health’s Expert Group on Non-ionising Radia- 
tion, of recent studies published by a British group of experts under 
the National Radiological Protection Board in 1992, in addition to 
some Scandinavian (and other) studies, are presented. Summaries 
of some of these papers are also included. The Danish task force 
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aimed at an evaluation of cancer risk amongst those occupationally 
exposed to extremely-low-frequency electromagnetic fields and an 
evaluation of risk of cancer in children following paternal exposure 
to such fields. It was found that a large group of persons are occu- 
pationally exposed to very much greater levels than the remainder 
of the population. On the basis of a Swedish investigation suspi- 
cions harboured by the Danish task force regarding a link between 
exposure to magnetic fields and an increased risk of leukaemia 
were strengthened. But there was no correlation with these results 
and those of other studies. A series of studies on the risk to 
welders subjected to high exposure levels showed no excessive in- 
cidence of leukaemia. The task force have not found evidence to 
confirm their suspicion of a possible link between occupational ex- 
posure to low-frequency electromagnetic fields and an increased 
occurrence of brain cancer. (AB) (64 refs.) 


37395 (NEI-DK-—1278) Report on cancer risk with regard to 
children who live in areas exposed to 50 Hz magnetic fields 
related to high voltage systems. SEIIS Rapport, 1. Sund- 
hedsministeriets Ekspertgruppe Vedroerende Ikke-loniserende 
Straaling, Copenhagen (Denmark). May 1993. 74p. (In Danish). Or- 
der Number DE94702012. Source: OSTI; NTIS. 

An evaluation of the risks for cancer described in international 
scientific literature (physical, biological and medical) in connection 
with exposure to magnetic fields in homes adjacent to high-A.C. 
(Alternating Current) plants and to the electricity supply network. 
The present report should be considered at status report of knowl- 
edge available at the beginning of 1993. It is an overall evaluation 
of the probability that a causal relation exists between exposure to 
A.C. magnetic fields and cancer among children living close to 
high-A.C. plants. Experiments in animals and examinations of other 
living organisms indicate that weak magnetic fields of an extremely 
low frequency cannot evoke damage that can initiate cancer. Elec- 
tricity consumption in Denmark has increased by 30-40 times since 
1945. The increase has not resulted in a change in the frequency 
of cancer in children. It is considered that both Danish and 
Swedish studies support the hypothesis that children living near 
high-current plants have an increased frequency of cancer, but re- 
sults do not exclude the possibility that the association might be 
due to change. Uncertainties could result in an underestimation of 
potential risk. The studies do not offer sufficient documentation to 
characterize 50 Hz magnetic fields in homes adjacent to high- 
current electricity supply plants as a cancer-inducing factor among 
children. (AB) (37 refs.) 
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37396 (BNL-52386) Epidemiology of fatal and nonfatal in- 
juries in the Avianca plane crash: Avianca Flight 052, January 
25, 1990: Final report. Barancik, J.|. (Brookhaven National Lab., 
Upton, NY (United States)); Kramer, C.F.; Thode, H.C. Jr.; Kahn, 
C.J.; Greensher, J.; Schechter, S. Brookhaven National Lab., Up- 
ton, NY (United States); Nassau County Dept. of Health, Mineola, 
NY (United States). Nov 1992. 73p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH00016. 
Order Number DE93019553. Source: OSTI; NTIS; GPO Dep. 

On January 25, 1990 Avianca Flight 052 crashed without a con- 
flagration after running out of fuel; 73 persons died, 85 survived. 
Epidemiological, biostatistical, and related analytical methods were 
used for the analysis of decedent and survivor injury patterns and 
for the purpose of examining selected EMS and hospital issues- 
relative to disaster planning and incident management and 
response. Medical examiner and hospital records for all decedents 
and survivors were identified, abstracted, and coded using the In- 
ternational Classification of Diseases with Clinical Modifications, 
9th Edition (ICD 9-CM) to determine the nature of injuries and co- 
morbid conditions. Injury severity values were determined using the 
1985 Abbreviated Injury Scale with Epidemiologic Modifications 
(AIS 85-EM). 


37397 (DOE/EV/10249-T1) Development and demonstra- 
tion of a personal monitoring system for exposure to 
hydrogen fluoride: Final report. Young, M.S.; Monat, J.P. Abcor, 
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Inc., Wilmington, MA (United States). Walden Research Div. 
[1993]. 98p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-79EV10249. Order Number 
DE93041273. Source: OSTI; NTIS; GPO Dep. 

A good, functional Hydrogen Fluoride Gasbadge dosimeter has 
been developed for sampling of airborne HF vapor. The device is 
small (7.7 cm x 5.4 cm x 1.9 cm) and can easily and conveniently 
be worn on one’s lapel. It consists of polyethylene and polypropy- 
lene parts and a_ triethanolamine-impregnated polyproylene 
collection element. It is completely self contained, requiring no 
pumps, impingers, or sampling tubes. Subsequent to sampling, the 
collection element is analyzed quickly and easily with a fluoride 
selective-ion electrode. Laboratory tests were conducted to deter- 
mine precision, linearity, interference effects, influences of 
temperature and humidity, and collection element stability over 
time. Results of the tests indicate that the Abcor Gasbadge HF 
dosimeter is an excellent passive HF monitor for work spaces, and 
that results obtained with it are accurate within +25%. These re- 
sults have been corroborated in a field study. 


37398 (IAEA-TECDOC-—711, pp. 89-94) Human factors as- 
sessment and proactive safety assessment. Rea, K. (British 
Nuclear Fuels ple, Warrington (United Kingdom)); Sheppard, G.T. 
International Atomic Energy Agency, Vienna (Austria). Jun 1993. 
(CONF-9209403-: Technical committee meeting on the use of 
probabilistic safety assessment for nuclear installations with large 
inventory of radioactive material, Vienna (Austria), 7-11 Sep 1992). 
In Use of probabilistic safety assessment for nuclear installations 
with large inventory of radioactive material: Report of a technical 
committeee meeting held in Vienna 7-11 September 1992. 166p. 
Order Number DE94600688. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Industry in general and the nuclear and chemical industries in 
particular are coming under increasing pressure to achieve and 
demonstrate conformance with high safety standards. This must be 
effected at a time of increased pressure for competitive pricing. 
Proactive Safety Assessment is one way to optimise the benefits 
derived from safety assessment and thus offset the costs. This 
paper outlines, from a human factors perspective, the means of in- 
tegrating and co-ordinating human factors safety assessment work 
with operational initiatives to derive proactive safety assessment. It 
shows how human factors work can be incorporated into the life 
cycle of a plant and how the lessons learned from qualitative and 
quantitative assessments can be integrated with operational experi- 
ence to produce an evolving safety case and operational regime 
leading to reduced lifetime costs. (author). 6 refs. 


5701 Real Accidents 
Refer also to citation(s) 35897, 35898, 36129 


58 GEOSCIENCES 


Refer also to citation(s) 34859, 34873, 34874, 34920, 35150, 
35208, 35307, 35309, 35312, 35350, 35543, 35545, 35548, 35549, 
35550, 35551, 35580, 35581, 35619, 36011, 36439, 36450, 36478, 
36496, 36497, 36663, 36719, 36773, 37113, 37424 


37399 (BNL-49331) Helium isotopic abundance variation 
in nature. Holden, N.E. Brookhaven National Lab., Upton, NY 
(United States). [1993]. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
9308148-6: 37. International Union of Pure and Applied Chemistry 
(IUPAC) meeting, Lisbon (Portugal), 5-12 Aug 1993). Order Num- 
ber DE93019050. Source: OSTI; NTIS; GPO Dep. 

The isotopic abundance of helium in nature has been reviewed. 
This atomic weight value is based on the value of helium in the at- 
mosphere, which is invariant around the world and up to a distance 
of 100,000 feet. Helium does vary in natural gas, volcanic rocks 
and gases, ocean floor sediments, waters of various types and in 
radioactive minerals and ores due to a particle decay of radioac- 
tive nuclides. 





37400 (CONF-9306261—) Proceedings of the 88th (spring 
1993FY) SEGJ Conference. Society of Exploration Geophysicists 
ot Japan, Tokyo (Japan). Jun 1993. 557p. (in Japanese). From 88. 
SEGJ conference; Tsukuba (Japan); 1-3 Jun 1993. Order Number 
DE94707348. Source: OSTI; NTIS. 

This is a proceedings of SEGJ (The Society of Exploration Geo- 
physicists of Japan). Concerning earthquakes, described are 
ground vibration characteristics, underground geological structures, 
excitation experiments and theoretical analyses. Regarding applica- 
tion to oil field exploration, S-Wave, P-Wave, AE measurements 
and other logging methods are reported. Studies are made on 
ground prediction in the tunnel process, and seismic modeling in 
viscoelastic media and analysis methods. As to tomography, 
described are its applications to resistivity, crosshole magnetic sus- 
ceptibility, elastic-wave velocity, etc. Relating to the MT method, 
the hybrid MT method and the CSMT survey system are intro- 
duced. About hydraulic fracturing tests on technology for increasing 
geothermal energy recovery, reports are made on pressure behav- 
ior analysis, PTS logging, SP (self-potential) monitoring, evaluation 
of fracture extension using AE measurements. As methods to in- 
vestigate fractures in underground rock mass, mentioned are a 
high magnetic permeability fluid tracer technique, a_ resistivity 
method and AE and VEP measuring methods. With regard to geo- 
physics, the paper reports seismic prospecting, heat flow analysis, 
and relations between gravity/magnetic anomalies and geological 
structures 


37401 (DOE/ER/14040-T1) Volcanic studies at Katmai. Na- 
tional Research Council, Washington, DC (United States). Panel on 
Volcanic Studies at Katmai. [1989]. 9p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States); Geological Survey, Reston, VA 
(United States). DOE Contract Al05-89ER14040. Order Number 
DE93041274. Source: OSTI; NTIS; GPO Dep. 

The Continental Scientific Drilling Program (CSDP) is a national 
effort supported by the Department of Energy, the US Geological 
Survey, and the National Science Foundation. One of the projects 
proposed for the CSDP consists of drilling a series of holes in Kat- 
mai National Park in Alaska to give a third dimension to the model 
of the 1912 eruption of Novarupta, and to investigate the processes 
of explosive volcanism and hydrothermal transport of metals 
(Eichelberger et al., 1988). The proposal for research drilling at 
Katmai states that “the size, youth, elevated temperature, and sim- 
plicity of the Novarupta vent make it a truly unique scientific target.” 
The National Park Service (NPS), which has jurisdiction, is sympa- 
thetic to aims of the study. However, NPS wishes to know whether 
Katmai is indeed uniquely suited to the research, and has asked 
the Interagency Coordinating Group to support an independent as- 
sessment of this claim. NPS suggested the National Academy of 
Sciences as an appropriate organization to conduct the assess- 
ment. In response, the National Research Council — the working 
arm of the Academy — established, under the aegis of its US Geo- 
dynamics Committee, a panel whose specific charge states: “The 
proposed investigation at Katmai has been extensively reviewed for 
scientific merit by the three sponsoring and participating agencies. 
Thus, the scientific merit of the proposed drilling at Katmai is not at 
issue. The panel will review the proposal for scientific drilling at 
Katmai and prepare a short report addressing the specific question 
of the degree to which it is essential that the drilling be conducted 
at Katmai as opposed to volcanic areas elsewhere in the world.” 


37402 (DOE/ER/60606—-1) Geological support for the sub- 
surface microbiological sampling program. Sargent, K.A. 
Furman Univ., Greenville, SC (United States). Dept. of Geology. 
[1990]. 73p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FGO05-87ER60606. Order Number 
DE93041090. Source: OSTI; NTIS; GPO Dep. 

The Savannah River Plant is located approximately 25 miles 
from the upper (landward) margin of the Atlantic Coastal Plain and 
approximately 75 miles from the current ocean margin. The wedge 
of sediments beneath the SRP range from approximately 700 feet 
in thickness at the northern boundary to about 1300 feet at the 
southern boundary. The Coastal Plain units on which the Savan- 
nah River Plant rests consist of a series of fluvial, deltaic, and 
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marine sediments deposited over the last 125 million years. Under- 
lying these sediments is a crystalline basement complex consisting 
of metamorphic gneisses and schists with intrusive and extrusive 
igneous rocks and indurated Triassic sediments deposited in fault- 
bounded basins. During Triassic time about 225 million years BP, a 
large continental land mass began to break apart. As this land- 
mass was pulled apart, tension developing in the crust caused 
blocks of the continent’s crust to be downfaulted into a series of 
fault-bounded basins that ran parallel to the line of separation. 
These basins ranged from a few miles in width to several ten’s of 
miles in width and up to 50 to 200 miles in length. Into these 
basins were deposited fresh water sediments derived from the 
weathering and erosion of the continents. These basins are analo- 
gous to the East African Rift Valley of which the Olduvai Gorge 
and the Dead Sea-Jordan River Valley are segments. 


37403 (LA-SUB-—93-270) Upper-crustal structure from NTS 
to Carrizozo, N.M. from Rayleigh-wave data: Final report. 
Schiue, J.W. (New Mexico Inst. of Mining and Technology, So- 
corro, NM (United States). Geophysical Research Center). Los 
Alamos National Lab., NM (United States); New Mexico Inst. of 
Mining and Technology, Socorro, NM (United States). Geophysical 
Research Center. Nov 1988. 22p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. Order 
Number DE93040556. Source: OSTI; NTIS; GPO Dep. 

Seismic waves from the underground nuclear test “Serena” were 
recorded by a linear array of nine seismographs spaced more or 
less regularly from near the Nevada Test Site to Carrizozo, New 
Mexico. The authors have obtained Rayleigh wave group and 
phase velocity data from these stations, and have inverted the 
phase velocity data for models of the upper crust of the southern 
Colorado Plateau and the Rio Grande rift. The major difference 
between the two models is the thickness of their sedimentary sec- 
tions, with the model for the rift having 2.65 km of sediments, and 
the model for the Colorado Plateau having 0.65 km. There is no 
substantial difference between the two models below 2.65 km, 
which have upper-crustal shear-wave velocities of 3.66 km/sec 
(Colorado Plateau) and 3.60 km/sec (Rio Grande rift) to a depth of 
23.65 km. 


37404 (SAND-—93-0091C) The use of broadband micro- 
seisms for hydraulic fracture mapping. Sleefe, G.E.; Warpinski, 
N.R.; Engler, B.P. Sandia National Labs., Albuquerque, NM (United 
States). 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States); Gas Research Inst., Chicago, IL (United States). 
DOE Contract AC04-76DP00789. Contract 5089-211-2059. 
(CONF-931088-1: Society of Petroleum Engineers annual techni- 
cal conference and exhibition, Houston, TX (United States), 3-6 
Oct 1993). Order Number DE93018830. Source: OSTI; NTIS; GPO 
Dep. 

When a hydrocarbon reservoir is subjected to a hydraulic frac- 
ture treatment, the cracking and slipping of the formation results in 
the emission of seismic energy. The objective of this study was to 
determine the advantages of using broadband (100 Hz to 1500 M) 
microseismic emissions to map a hydraulic fracture treatment. A 
hydraulic fracture experiment was performed in the Piceance Basin 
of Western Colorado to induce and record broadband microseismic 
events. The formation was subjected to four processes; break- 
down/ballout, step-rate test, KCL mini-fracture, and linear-gel 
mini-fracture. Broadband microseisms were successfully recorded 
by a novel three-component wall-locked seismic accelerometer 
package, placed in an observation well 211 ft (64 m) offset from 
the treatment well. During the two hours of formation treatment, 
more than 1200 significant microseismic events were observed. 
The occurrences of the events strongly correlated with the injection 
bore-bole pressures during the treatments. Using both hodogram 
analysis and time of arrival information, estimates of the origination 
point of the seismic events were computed. A map of the event lo- 
cations yielded a fracture orientation estimate consistent with the 
known orientation of the field in the formation. This paper 
describes the technique for acquiring and analyzing broadband mi- 
croseismic events and illustrate how the new broadband approach 
can enhance signal detectability and event location resolution. 


37405 (UCRL-JC—111340-Rev.1) Frequency dependent 
electrical properties of minerals and partial-melts: Revision 1. 
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Roberts, J.J.; Tyburezy, J.A. Lawrence Livermore National Lab., 
CA (United States). 14 Apr 1993. 40p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9208215—1-Rev.1: 11. workshop on electromagnetic induc- 
tion in the earth, Wellington (New Zealand), 26 Aug - 2 sep 1992). 
Order Number DE93019918. Source: OSTi; NTIS; GPO Dep. 

Methods have been developed that utilize the electrical and 
magnetic properties of rocks to explore the interior of the Earth. 
The electrical properties of minerals are strongly dependent on 
temperature, composition, point defect chemistry, and frequency at 
which the measurements were made. Complex impedance mea- 
surements aid understanding and interpretation of single frequency 
electrical properties measurements. This paper reviews the fre- 
quency dependent nature of the electrical response of minerals 
and partial-melts, with particular attention to the mineral olivine, an 
important mineral in the lower crust and upper mantle. 
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37406 (I\C-93/121) Cone-valued Lyapunov functions and 
the stability of stochastic differential equations. Akpan, E.P. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 
14p. Order Number DE94601504. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Stochastic differential equations of Ito-type are considered and 
the theory of stochastic differential inequalities is systematically de- 
veloped. Sufficient conditions for stability in probability, with 
probability one and in the mean of the Ito-type stochastic differen- 
tial equations are given, using the method of cone-valued 
Lyapunov functions. Necessary conditions for the construction of 
stochastic cone-valued Lyapunov functions are obtained for the 
cases where the Ito-type stochastic differential equations have uni- 
form asymptotic stability in probability and uniform asymptotic 
stability in the mean. (author). 3 refs. 


37407 (IC-93/150) Matrix near rings and pseudo distribu- 
tivity. Abbasi, S.J. International Centre for Theoretical Physics, 
Trieste (Italy). Jun 1993. 5p. Order Number DE94601505. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This paper shows the insights picture of matrix near rings con- 
structed over pseudo distributive near rings. The main result says 
that pseudo distributive matrix near rings, are, in fact, rings. (au- 
thor). 16 refs. 


37408 (IC—93/157) Finite-dimensional representations of 
the quantum superalgebra U,[gl(n/m)] and related q-identities. 
Palev, T.D. (Ghent Univ., Ghent (Belgium). Dept. of Applied Mathe- 
matics and Computer Science); Stoilova, N.|.; Jeugt, J. van der 
International Centre for Theoretical Physics, Trieste (Italy). Jun 
1993. 12p. Contract ERB-CIPA-CT92-2011. Order Number 
DE94603653. Source: OSTI; NTIS (US Sales Only); INIS. 

Explicit expressions for the generators of the quantum superalge- 
bra Ug[gl(n/m)] acting on a class of irreducible representations are 
given. The class under consideration consists of all essentially typi- 
cal representations: for these a Gel’'fand Zetlin basis is known. The 
verification of the quantum superalgebra relations to be satisfied is 
shown to reduce to a set of q-number identities. (author). 35 refs. 


37409 (IC—93/179) The Hamiltonian structures of the super 
KP hierarchy associated with an even parity superlax opera- 
tor. Barcelos Neto, J.; Ghosh, S.; Roy, S. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1993. 14p. Order Number 
DE94601506. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider the even parity superLax operator for the super- 
symmetric KP hierarchy of the form L = D* + 5.5 u_2D-'*' and 
obtain the two Hamiltonian structures following the standard 
method of Gelfand and Dikii. We observe that the first Hamiltonian 
Structure is local and linear whereas the second Hamiltonian struc- 
ture is non-local and nonlinear among the superfields appearing in 
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the Lax operator. We discuss briefly on their connections with the 
super w. algebra. (author). 23 refs. 


37410 (IC-93/180) On the &o-stability of tunctionai difter- 
ential equations. Akpan, E.P. international Centre for Theoretical 
Physics, Trieste (Italy). Jul 1993. 29p. Order Number DE94601507. 
Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we develop the theory of functional differential in- 
equalities through cones and obtain comparison Theorems in the 
framework of cone-valued Lyapunov functions. We aiso develop 
the @po-stability theory for functional differential equations of com- 
parison type and further obtain results giving sufficient conditions 
for various stability concepts for more general functional differential 
equations using comparison technique of the method of cone- 
valued Lyapunov functions. Necessary and sufficient conditions for 
exponential stability and uniform asymptotic stability are obtained 
for hereditary systems and perturbed functional differential systems 
respectively. (author). 7 refs. 


37411 (IC—93/190) Wigner quantum oscillators. Palev, T.D. 
(International Centre for Theoretical Physics, Trieste (ltaly)); 
Stoilova, N.|. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1993. 8p. Contract ERB-CIPA-CT92-2011;Grant PHY- 
215. Order Number DE94601508. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We present three groups of noncanonical oscillators. The posi- 
tion and the momentum operators of each of the groups generate 
basic Lie superalgebras, namely sl(1/3), osp(1/6) and osp(3/2). The 
sl(1/3)-oscillators have finite energy spectrum and _finite- 
dimensions. The osp(1/6)-oscillators are related to the para-Bose 
statistics. The internal angular momentum s of the osp(3/2)- 
oscillators takes no more than three (halfjinteger values. In a 
particular representation s = 1/2. (author). 17 refs. 


37412 (IC-93/194) De Rham complexes of q-analogue of 
general linear group GL,(N). Sun Xiaodong (international Centre 
for Theoretical Physics, Trieste (Italy)); Wang Shikun. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 30p. Order 
Number DE94602519. Source: OST!; NTIS (US Sales Only); INIS. 

In this paper we give a set of De Rham complexes of quantum 
group GL,(N) determined by one parameter r, and prove that the 
differential calculi on the quantum group GL,(N) given in this paper 
are bicovariant. The noncommutative differential calculi on the 


quantum groups SL,(N) and SU,(N) are also discussed. (author). 
15 refs. 


37413 (1\C—93/195) Quantum subgroups and quantum co- 
set spaces and differential calculi on them. Sun Xiaodong 
(International Centre for Theoretical Physics, Trieste (Italy)); Wang 
Shikun; Wu Ke. International Centre for Theoretical Physics, Tri- 
este (Italy). Jul 1993. 10p. Order Number DE94602520. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this note, quantum subgroups and quantum co-set spaces in- 
cluding corresponding differential calculi are discussed. (author). 10 
refs. 


37414 (IC—93/212) Coherent states of SU(I,1) groups. Git- 
man, D.M. (international Centre for Theoretical Physics, Trieste 
(italy)); Shelepin, A.L. International Centre for Theoretical Physics, 
Trieste (Italy). Jul 1993. 25p. Order Number DE94603654. Source: 
OSTI; NTIS (US Sales Only); INIS. 

This work can be considered as a continuation of our previous 
one (J. Phys., 26 (1993) 313), in which an explicit form of coherent 
states (CS) for all SU(N) groups was constructed by means of rep- 
resentations on polynomials. Here we extend that approach to any 
SU(I,1) group and construct explicitly corresponding CS. The CS 
are parametrized by dots of a coset space, which is, in that partic- 
ular case, the open complex ball CD!. This space together with the 
projective space CP!, which parametrizes CS of the SU(I + 1) 
group, exhaust all complex spaces of constant curvature. Thus, 
both sets of CS provide a possibility for an explicit analysis of the 
quantization problem on all the spaces of constant curvature. That 
is a reason why CS of the SU(N) and SU(I,1) groups are of 
importance in connection with the quantization theory. The CS con- 
structed form an overcompleted system in the representation space 
and, as quantum states, possess of a minimum uncertainty, they 





minimize an invariant dispersion of the quadratic Casimir operator. 
The classical limit is investigated in terms of symbols of operators; 
the limit of the so called star commutator of the symbols generates 
the Poisson bracket in CD!, the latter plays the role of the phase 
space for the corresponding classical mechanics. (author). 30 refs, 
3 figs. 


37415 (IC—93/219) Quantum group and Manin plane related 
to a coloured braid group representation. Basu Mallick, B. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 
20p. Order Number DE94601509. Source: OSTI; NTIS (US Sales 
Only); INIS. 

By considering ‘coloured’ braid group representation we have ob- 
tained a quantum group, which reduces to the standards GL,(2) 
and GLpq(2) cases at some particular limits of the 'colour’ parame- 
ters. In spite of quite complicated nature, all of these new quantum 
group relations can be expressed neatly in the Heisenberg-Weyl 
form, for a nontrivial choice of the basis elements. Furthermore, it 
is possible to associate invariant Manin planes, parametrized by 
the ‘colour’ variables, with such quantum group structure. (author). 
26 refs. 


37416 (I\C—93/223) Winding numbers in homotopy theory 
from integers to reals. Mekhfi, M. International Centre for Theo- 
retical Physics, Trieste (Italy). Jul 1993. 12p. Order Number 
DE94601510. Source: OSTI; NTIS (US Sales Only); INIS. 

in Homotopy Theory (HT) we define paths on a given topological 
space. Closed paths prove to be construction elements of a group 
(the fundamental group) I], and carry charges, the winding num- 
bers. The charges are integers as they indicate how many times 
closed paths encircle a given hole (or set of holes). Open paths as 
they are defined in (HT) do not possess any groups structure and 
as such they are less useful in topology. In the present paper we 
enlarge the concept of a path in such a way that both types of 
paths do possess a group structure. In this broad sense we have 
two fundamental groups the I]; = Z group and the SO(2) group of 
rotations but the latter has the global property that there is no peri- 
odicity in the rotation angle. There is also two charge operators W 
and W, whose eigenvalues are either integers or reals depending 
respectively on the paths being closed or open. Also the SO(2) 
group and the real charge operator W, are not independently de- 
fined but directly related respectively to the I]; group and to the 
integer charge operator W. Thus well defined links can be estab- 
lished between seemingly different groups and charges. (author). 3 
refs, 1 fig. 


37417 (IC-93/245) Interaction of multisoliton. Huang Jing 
(University of Science and Technology of China, Hefei (China). 
Centre for Fundamental Physics); Liu Zhenyuan. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Aug 1993. 5p. Order 
Number DE94603655. Source: OSTI; NTIS (US Sales Only); INIS. 

Using numerical study on nonlinear Schroedinger equation 
(NSE), we show that the interaction among three solitons is less 
than the interaction between two solitons under certain conditions, 
no matter what kind of solitons they are. (author). 8 refs, 2 figs. 


37418 (IC-93/247) Study of the critical points at infinity 
arising from the failure of the Palais-smale condition for n- 
body type problems. Riahi, H. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 7ip. Order Number 
DE94603656. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper is a study of these critical points at infinity and of the 
topology of their stable and unstable manifolds. The potential con- 
sidered here satisfies the strong force hypothesis which eliminates 
collision orbits. The details are given for 4-body type problems then 
generalized to n-body type problems. (author). 10 refs, 3 figs. 


37419 (IC-93/251) Image potential of a tunnelling electron 
moving near two different metals. Do Nam. International Centre 
for Theoretical Physics, Trieste (Italy). Aug 1993. 11p. Order Num- 
ber DE94603657. Source: OSTI; NTIS (US Sales Only); INIS. 

The image potential of a tunnelling electron near two metal 
surfaces is studied by calculating its self-energy, applying hydrody- 
namic model for two different metals separated by a narrow 
vacuum gap. The self-energy is calculated for its motion in every 
metal and in the vacuum gap between them. The most important 
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limiting cases for the self-energy are also derived. Agreement be- 
tween our results in corresponding limits with previous ones is 
shown. (author). 14 refs. 


37420 (INIS-RU-352) Short communications on physics. 
Experimental and theoretical physics. No. 6. AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst. 1991. 42p. (In Russian). Or- 
der Number DE94600073. Source: OSTI; NTIS (US Sales Only); 
INIS. 

From the 10 communications included in this volume, 6 were in 
INIS subject scope, namely in the field of materials (2 papers), 
fusion (2 papers), quantum mechanics (1 paper) and physics of el- 
ementary particles (1 paper). A separate abstract was prepared for 
each of them. 
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37421 (FRCEA-TH-382) Study of highly charged ion 
production by electron cyclotron resonance ion source. Inter- 
actions of Argon 17+ ions with metallic surface at grazing 
incidence. Ban, G. CEA Centre d’Etudes de Grenoble, 38 
(France); Paris-6 Univ., 75 (France). Apr 1992. 120p. (In French). 
Order Number DE94602535. Source: OSTI; NTIS (US Sales Only); 
INIS. 

In this thesis divided in 2 parts, the author first presents the op- 
erating of MiniMafios 16/18 GHz ECR ion sources and methods of 
extracted multicharged ion identification and then, studies the 
highly charged ion interactions with a metallic surface and the for- 
mation of ‘hollow atoms’. 556 figs., 17 tabs. 


37422 (LA-UR-93-2759) A high-intensity He-jet production 
source for radioactive beams. Vieira, D.J. (Los Alamos National 
Lab., NM (United States)); Kimberly, H.J.; Grisham, D.L.; Talbert, 
W.L.; Wouters, J.M.; Rosenauer, D.; Bai, Y. LAMPF He-jet collabo- 
ration. Los Alamos National Lab., NM (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930534~—7: 3. international con- 
ference on radioactive nuclear beams, East Lansing, MI (United 
States), 24-27 May 1993). Order Number DE93040247. Source: 
OSTI; INIS; NTIS; GPO Dep. 

The use of a thin-target, He-jet transport system operating with 
high primary beam intensities is explored as a high-intensity pro- 
duction source for radioactive beams. This method is expected to 
work well for short-lived, non-volatile species. As such the thin- 
target, He-jet approach represents a natural complement to the 
thick-target ISOL method in which such species are not, in general, 
rapidly released. Highlighted here is a thin-target, He-jet system 
that is being prepared for a 500* yA, 800-MeV proton demonstra- 
tion experiment at LAMPF this summer. 
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Refer also to citation(s) 36437, 36678, 36716, 36733, 36744, 
37025, 37315, 37408, 37414, 37711, 37738, 37750, 37766, 37767, 
37773, 37774, 37961 


37423 (DOE/ER/13708—1) Statistical fluctuations in lasers: 
Progress report, June 1, 1990—May 31, 1993. Roy, R. Georgia 
Inst. of Tech., Atlanta, GA (United States). School of Physics. 31 
Dec 1992. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-87ER13708. Order Number 
DE94000710. Source: OSTI; NTIS; GPO Dep. 

We summarize here the progress made over the period 06/01/90 
to 05/31/93 for the research supported by the grant DOE-FGO05- 
87ER13708. Our research has encompassed four major areas: A. 
Detection of Weak Signals. B. Interaction of an Atom with Chaotic 
and Coherent Fields. C. Four-Wave Mixing in Nonlinear Optical 
Media. D. Coherence and Dynamics of Laser Arrays. We outline in 
this report the progress made in each area of investigation. The 
papers in the Appendix provide a comprehensive report, including 
details of the experimental and theoretical investigations. 


37424 (EGG—11265-5007) Kinetic theory of runaway air- 
breakdown. Roussel-Dupre, R.A. (Los Alamos National Lab., NM 
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(United States)); Gurevich, A.V.; Tunnell, T.; Milikh, G.M. EG and 
G Energy Measurements, Inc., Los Alamos, NM (United States). 
[1993]. 36p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract AC08-93NV11265. Contract N0001490K2010. Order 
Number DE93040731. Source: OSTI; NTIS; GPO Dep. 

The kinetic theory for a new air breakdown mechanism ad- 
vanced in a previous paper is developed. The relevant form of the 
Boltzmann equation is derived and the particle orbits in both veloc- 
ity space and configuration space are computed. A numerical 
solution of the Boltzmann equation, assuming a spatially uniform 
electric field, is obtained and the temporal evolution of the electron 
velocity distribution function is described. The results of our analy- 
sis are used to estimate the magnitude of potential x-ray emissions 
from discharges in thunderstorms. 


37425 (IC-93/99) Joint essential maximal numerical range. 
Khan, G.A. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1993. 10p. Order Number DE94603674. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The notion of essential maximal numerical range of a single op- 
erator was introduced by Fong and was further studied by Khan. 
The aim of this paper is to generalize this notion to n-tuple of oper- 
ators and prove certain results analogous to the single operator 
case. (author). 7 refs. 


37426 (IC—93/143) Mapping between the Sinh-Gordon and 
Ising models. Ahn, C. (International Centre for Theoretical 
Physics, Trieste (Italy)); Delfino, G.; Mussardo, G. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1993. Qp. 
(ISAS/EP—93/89.). Order Number DE94601535. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The S-matrix of the Ising Model can be obtained as a particular 
limit of the roaming trajectories associated to the S-matrix of the 
Sinh-Gordon model. Using the form factors of Sinh-Gordon, we 
analyze the correspondence between the operators of the two the- 
ories. (author). 23 refs. 


37427 (IC—93/153) Ab-initio calculation of the valence-band 
offset at strained GaAs/InAs (001) heterojunction. Tit, N. (inter- 
national Centre for Theoretical Physics, Trieste (Italy)); Peressi, M.; 
Baroni, S. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1993. 22p. Order Number DE94602538. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We present a self consistent pseudopotential calculation of the 
valence band offset (VBO) at GaAs/InAs (001) strained heterojunc- 
tion, which is chose as an example of the isovalent polar with 
common-anion lattice mismatched heterojunctions. The effects of 
strain are studied by looking at the variation of the VBO versus the 
in plane lattice constant, which is imposed by the substrate. Our 
results show that the VBO can be tuned by about 0.17 eV going 
from GaAs to InAs substrates. Comparison of our work with the 
available experimental and theoretical results is also discussed. 
(author). 25 refs, 3 figs, 5 tabs. 


37428 (IC—93/175) Effect of impurity correlation on the 
density of states in slightly compensated heavily doped 
semiconductors. Doan Nhat Quang (International Centre for The- 
oretical Physics, Trieste (Italy)); Nguyen Nhu Dat; Dinh Van An. 
International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 25p. Order Number DE94602539. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A theory is developed of the electron density of states (DOS) in 
slightly compensated heavily doped semiconductors which undergo 
a thermal treatment. The calculation is carried out within the semi- 
classical approach to the random impurity field, taking adequately 
into account high-temperature correlation among the impurities and 
low temperature screening due to the free carriers as well. Then, a 
simple analytic expression for the DOS is obtained which exhibits 
the same energy dependence as in the case of a random impurity 
distribution, but now with some correlation-induced changes in the 
coefficients. A numerical estimation on non-compensated n-type 
sample of GaAs at a doping level of 5 x 10'® cm~% shows that in 
the tail region the correlated DOS turns out to be somewhat larger 


and cut less sharply than the random one. (author). 45 refs, 2 figs, 
1 tab. 
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37429 (IC-93/176) Stability of large scale interconnected 
dynamical systems. Akpan, E.P. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1993. 9p. Order Number 
DE94601536. Source: OSTI; NTIS (US Sales Only); INIS. 

Large scale systems modelled by a system of ordinary differen- 
tial equations are considered and necessary and _ sufficient 
conditions are obtained for the uniform asymptotic connective sta- 
bility of the systems using the method of cone-valued Lyapunov 
functions. It is shown that this model significantly improves the ex- 
isting models. (author). 9 refs. 


37430 (IC—93/182) A model of electric breakdown in poly- 
crystalline semiconductors with highly nonlinear | - V 
characteristics. Yildirim, E.H. (Bilkent Univ., Ankara (Turkey). 
Dept. of Physics); Tanatar, B.; Canessa, E. International Centre for 
Theoretical Physics, Trieste (italy). Jul 1993. 20p. Order Number 
DE94601537. Source: OSTI; NTIS (US Sales Only); INIS. 

A deterministic algorithm to study the nonlinear current-voltage 
characteristics of polycrystalline semiconductors, such as ZnO- 
based metal oxide varistors, under dc bias and at room 
temperature is developed based on the electrical properties of indi- 
vidual grain boundaries. Assuming a thermionic emission type 
mechanism between individual grains and a nonuniform distribution 
of barrier heights at grain boundaries, the set of nonlinear Kirchhoff 
equations that determines the macroscopic current across the 
specimen and the nonlinearity coefficient a is solved numerically. 
The applied voltage dependence of the barrier height is found to 
be crucial to obtain a values reaching ~50, indicating high nonlin- 


earity as required by potential commercial applications. (author). 20 
refs, 3 figs. 
37431 


(IC-93/199) Characterization of self-conjugate mini- 


mal surfaces in R°. Chen Weihuan. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1993. 14p. Order Number 
DE94601538. Source: OSTI; NTIS (US Sales Only); INIS. 

In this paper we continue to consider self-conjugate minimal sur- 
faces in R°, i.e. minimal surfaces which congruent with their 


conjugate ones, and we want to characterize them in terms of their 
metrics and to study their further properties. (author). 5 refs. 


37432 (IC—93/203) Are viroids molecular fossils of the 
RNA world?. Chela Flores, J. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1993. 8p. Order Number DE94601539. 
Source: OSTI; NTIS (US Sales Only); INIS. 

We discuss a difficulty that may be raised against the Diener hy- 
pothesis that viroids may be interpreted as molecular fossils of the 
RNA world. We provide a possible way of removing such a difficulty 
(hence supporting the Diener hypothesis). Our reasoning entails 
further work by plant pathologists on a proposed search for a well 
defined molecular process. It is shown that such process would be 
of biological and evolutionary significance. (author). 23 refs. 


37433 (I\C—93/204) The Einstein tensor characterizing some 
Riemann spaces. Rahman, M.S. International Centre for Theoreti- 
cal Physics, Trieste (italy). Jul 1993. 7p. Order Number 
DE94603663. Source: OSTI; NTIS (US Sales Only); INIS. 

A formal definition of the Einstein tensor is given. Mention is 
made of how this tensor plays a role of expressing certain condi- 
tions in a precise form. The cases of reducing the Einstein tensor 
to a zero tensor are studied on its merit. A lucid account of results, 
formulated as theorems, on Einstein symmetric and Einstein recur- 
rent spaces is then presented. (author). 5 refs. 


37434 (IC-93/207) Loop-cluster algorithm: An application 
for the 2D quantum Heisenberg antiferromagnet. Ying Heping 
(International Centre for Theoretical Physics, Trieste (Italy)); Wiese, 
U.J.; Ji Daren. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1993. 12p. Order Number DE94601540. Source: OST; 
NTIS (US Sales Only); INIS. 

A new type of cluster algorithm that strongly reduced the critical 
slowing down and the frustration effects was developed to simulate 
the spin one half quantum Heisenberg antiferromagnet. The nu- 
merical results for the 2D system show that the method can be 
applied for the studies of the quantum spin systems efficiently at 
lower-temperatures with the larger Trotter numbers. (author). 15 
refs, 3 figs, 1 tab. 





37435 (IC—93/208) Analytical solution of Mori’s equation 
with secant hyperbolic memory. Tankeshwar, K. (international 
Centre for Theoretical Physics, Trieste (Italy)); Pathak, K.N. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 
20p. Order Number DE94601541. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The equation of motion of the auto-correlation function has been 
solved analytically using a secant-hyperbolic form of the memory 
function. The analytical results obtained for the long time expan- 
sion together with the short time expansion provide a good 
description over the whole time domain as judged by their compan- 
son with the numerical solution of Mori's equation of motion. We 
also find that the time evolution of the auto-correlation function is 
determined by a single parameter 7 which is related to the fre- 
quency sum rules up to the fourth order. The auto-correlation 
function has been found to show simple decaying or oscillatory be- 
haviour depending on whether the parameter 7 is greater than or 
less than some critical values. Similarities as well as differences in 
time evolution of the auto-correlation have been discussed for ex- 
ponential, secant-hyperbolic and Gaussian approaches of the 
memory function. (author). 16 refs, 5 figs. 


37436 (IC—93/209) Numerical solution of singularity- 
perturbed two-point boundary-value problems. Masenge, 
R.W.P. International Centre for Theoretical Physics, Trieste (Italy). 
Jul 1993. 11p. Order Number DE94601542. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Physical processes which involve transportation of slowly diffus- 
ing substances in a fast-flowing medium are mathematically 
modelled by so-called singularly-perturbed second order convection 
diffusion differential equations in which the convective first order 
terms dominate over the diffusive second order terms. In general, 
analytical solutions of such equations are characterized by having 
sharp solution fronts in some sections of the interior and/or the 
boundary of the domain of solution. The presence of these (usually 
very narrow) layer regions in the solution domain makes the task 
of globally approximating such solutions by standard numerical 
techniques very difficult. In this expository paper we use a simple 
one-dimensional prototype problem as a vehicle for analysing the 
nature of the numerical approximation difficulties involved. In the 
sequel we present, without detailed derivation, two practical numer- 
ical schemes which succeed in varying degrees in numerically 
resolving the layer of the solution to the prototype problem. (au- 
thor). 3 refs, 1 fig., 1 tab. 


37437 (IC-93/210) The super Weierstrass (-function and 
operator product expansions in 2D-induced supergravity on 
the supertorus. Kachkachi, H.; Kachkachi, M. International Centre 
for Theoretical Physics, Trieste (Italy). Jul 1993. 10p. Order Num- 
ber DE94603664. Source: OSTI; NTIS (US Sales Only); INIS. 

In order to solve the superBeltrami equations (SBE) on the su- 
pertorus, we construct the quasielliptic Weierstrass ¢-function as 
the 6-Cuachy kernel thereon. Using this solution we compute the 
stress-energy tensor, and Green functions corresponding to 
induced supergravity in Polyakov's path integral formalism. This al- 
lows us to recover the corresponding results on the supercomplex 
plane and the torus. Finally, we discuss generalizations to super 
Riemann surfaces of higher genus. (author). 16 refs. 


37438 (IC-93/215) How reliable is the HMSA integral equa- 
tion for the pair structure of supercooled and amorphous 
mixtures?. Kaddour, F.O. (international Centre for Theoretical 
Physics, Trieste (Italy)); Pastore, G. International Centre for Theo- 
retical Physics, Trieste (Italy). Jul 1993. 13p. Order Number 
DE94601543. Source: OSTI; NTIS (US Sales Only); INIS. 

Accurate Molecular Dynamics calculations on highly asymmetric 
Lennard-Jones mixtures have been performed to check in rather 
extreme cases the ability of the self-consistent HMSA integral 
equation to predict the pair correlations in supercooled and glassy 
mixtures. We find that, in the supercooled region, the HMSA is a 
reasonable approximation for the structural properties and thermo- 
dynamics properties, but systematic deviations from MD data 
appear when the glass transition is approached. (author). 12 refs, 
4 figs, 1 tab. 


66 PHYSICS 
6613 Other Aspects of Physical Science 


37439 (IC—93/222) Transmittance fluctuations and non- 
linearity in random chains in the presence of applied electric 
fields. Manna, S.K. (international Centre for Theoretical Physics, 
Trieste (Italy)); Thakur, P.K.; Mookerjee, A. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1993. 16p. Order Number 
DE94603665. Source: OSTI; NTIS (US Sales Only); INIS. 

We have carried out numerical investigations of transmittance 
fluctuations in disordered chains in the presence of external electric 
fields. We have obtained an almost constant fluctuation in a length 
scale smaller than the localization length. However, the value of 
the fluctuation in the plateau region is dependent on the external 
electric field and strength of disorder. We have also studied the 
transmittance autocorrelation as a function of external electric field 
to probe non-linearity in transmittance. (author). 26 refs, 4 figs. 


37440 (IC—93/225) Determination of the geomagnetic exter- 
nal contribution by nonlinear optimization methods. Comisel, 
H.; Popa, L. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1993. 16p. Order Number DE94600882. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The fluctuations of the Geomagnetic Field have been determined 
from magnetometric data in the framework of AKTIVE experiment. 
Using an approximate model which describes the oscillating mo- 
tional of the satellite, the parameters of motion have also been 
calculated. (author). 7 refs, 7 figs, 1 tab. 


37441 (IC-93/228) All-coupling polaron ground state en- 
ergy in D-dimension. Ganbold, G. (international Centre for 
Theoretical Physics, Trieste (Italy)); Efimov, G.V. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Aug 1993. 25p. Order 
Number DE94603666. Source: OSTI; NTIS (US Sales Only); INIS. 

An extension of the Feynman's path integral treatment for po- 
laron ground state energy to an electron moving in D-dimension is 
obtained for the entire range of electron-phonon coupling constant. 
For this aim we used the method of equivalent representation of 
functional integrals suggested by us earlier. In our approach the 
leading term of polaron self-energy gives an upper bound of po- 
laron ground state energy and represents an improvement over the 
known Feynman's variational estimation. New result of this paper is 
also the obtained all-coupling second correction to the leading 
term, which slightly lowers the polaron energy. Obtained results 
are in good agreement with known published data. (author). 39 
refs, 2 figs, 6 tabs. 


37442 (IC-93/230) Nonlinear transverse propagation of 
photons in a ultrarelativistically hot and magnetized electron- 
positron plasma: coupling of Langmuir and electromagnetic 
solitons. Mofiz, U.A. (International Centre for Theoretical Physics, 
Trieste (Italy)); Tsintsadze, N.L.; Tsintsadze, L.N. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Aug 1993. 9p. Order 
Number DE94603667. Source: OSTI; NTIS (US Sales Only); INIS. 
Nonlinear propagation of electromagnetic waves across the am- 
bient magnetic field immersed in an_ ultrarelativistically hot 
electron-positron plasma is considered. A system of nonlinear 
equations is obtained. Coupled Langmuir and electromagnetic soli- 
tons are found to propagate across the magnetic field and its 
relevance to pulsar magnetosphere is outlined. (author). 15 refs. 


37443 (I\C—93/232) Enumeration of n-fold tanget hyper- 
planes to a surface. Vainsencher, |. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 21p. Order Number 
DE94601544. Source: OSTI; NTIS (US Sales Only); INIS. 

For each 1 < n < 6 we present formulas for the number of n- 
nodal curves in an n-dimensional linear systems on a smooth, 
projective surface. The method yields in particular the numbers of 
rational curves in the system of hyperplane sections of a generic 
K3-surface imbedded in P" by a complete system of curves of 
genus n as well as the number 17,601,000 of rational (singular) 
plane quintic curves in a generic quintic threefold. (author). 23 refs. 


37444 (IC-93/240) Geometrical resonances in the nyquist 
noise spectrum for ballistic conductors. Bulashenko, O.M.; 
Kochelap, V.A. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1993. 16p. Order Number DE94603668. Source: OSTI; 
NTIS (US Sales Only); INIS. 


ERA Vol. 18, No. 12 437 





66 PHYSICS 
6613 Other Aspects of Physical Science 


The equilibrium current fluctuations (thermal noise) for low- 
dimensional degenerate electron gas (1D, 2D) bounded in a 
narrow (short) channel, or in a thin film (8D) have been calculated 
within the semiclassical Boltzmann-equation approach. The analyti- 
cal formulas for the autocorrelation functions have been derived for 
the complete degenerate case. The noise spectrum under ballistic 
regime of electron transport was found to be non-Lorentzian with 
decreased zero-frequency plateau and geometrical resonances at 
high frequencies depending on the size of the channel. The formu- 
las for the conductivity (conductance) derived from the obtained 
analytical expressions for C,(t) are exactly identical to the known 
formulas (e.g., to Fuchs size-effect formula for 3D case). Measure- 
ments of the size-dependent noise spectrum would give an 
additional information about the edge scattering of electrons. (au- 
thor). 17 refs, 6 figs 


37445 (I\C-93/241) Fixed point type theorems and 
projection-interaction approximation. Tran Quoc Binh (institute 
of Mathematics, Hanoi (Viet Nam)); Nguyen Minh Chuong. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 8p. 
Order Number DE94603669. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The existence of solutions of equations T(x, x) = x for nonexpan- 
sive mappings and their approximation by a projection-iteration 
method are studied. The differences between T(x, x) and = x and 
Tx = x, including a new Edelstein fixed point type theorem will be 
shown. (author). 12 refs. 


37446 (IC—93/244) Some remarks on the symmetry of self- 
conjugate minimal surfaces in R°. Chen Weihuan; Rahman, 
M.S. International Centre for Theoretical Physics, Trieste (Italy). 
Aug 1993. 8p. Order Number DE94603670. Source: OSTI; NTIS 
(US Sales Only); INIS. 

Symmetry properties of self-conjugate minimal surfaces, i.e. min- 
imal surfaces which are congruent with their conjugate ones in R® 
are studied. (author). 5 refs. 


37447 (IC—93/248) Correlated mean filed Ansatz for the 
Kondo necklace. Kee, H.Y.; Fazekas, P. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 26p. Order Number 
DE94603671. Source: OSTI; NTIS (US Sales Only); INIS. 

We study the ground state phase diagram of the pseudospin 
model introduced by Doniach to describe the essential physics of 
Kondo lattices. We use variational trial states which augment the 
usual mean field solution by incorporating various intersite correla- 
tions. A composite spin correlation describing the antiparallel 
alignment of fluctuating triplets is found to be particularly 
favourable for large Kondo couplings. With this trial state, the 
magnetic-to-Kondo transition is suppressed and the strong coupling 
ground state is ordered with strongly reduced moments. The rele- 
vance of the findings is discussed. (author). 19 refs, 4 figs. 


37448 (I1C—93/249) Localization properties of one 
dimensional electrified chains. Ouasti, R. (Universite des 
Sciences et de la Technologie d’Oran, Oran El M’Naouer (Algeria). 
Lab. de Physique Electronique du Solide); Brezini, A.; Zekri, N. In- 
ternational Centre for Theoretical Physics, Trieste (Italy). Aug 1993. 
17p. Order Number DE94603672. Source: OSTI; NTIS (US Sales 
Only); INIS. 

A Kronig-Penney model with a constant electric filed for a non- 
interacting electron is used to study the transmission properties of 
Anderson transition in one-dimensional (1-D) systems with disor- 
dered strengths of 6-function potentials. we examined the cases 
where the potential varies uniformly from O to W (barriers) or from 
-W to O (wells) for a given disorder W. Mainly, we observe unex- 
pected abrupt transition at the points E + Fx = n*x*. However, 
these transitions are related to the small oscillations observed by 
Soukoulis et al. in the mixed case (wells and barriers). An interest- 
ing feature in the wells is that in the presence of a small field the 
states become more localized and the localization length decrease 
up to a minimum for a critical value F,. In the end, we have stud- 
ied the effect of the disorder on the Anderson transition by the 


mean of the participation ratio and the localization length. (author). 
27 refs, 6 figs. 
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37449 (IC-93/250) Cosmic no-hair in Brans-Dicke theory. 
Guzman, E.; Alam, S. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1993. 6p. Order Number DE94603673. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this short note we report our finding that within the context of 
alternative version of the Brans-Dicke theory (for w > -3/2, where 
w is the Brans-Dicke parameter) the anisotropic Bianchi type cos- 
mological models evolve towards the de Sitter isotropic universe. In 
short it is shown that during inflation there is no difference between 
the Brans-Dicke theory and General Relativity. Our result can thus 
be viewed as a generalization of the Wald’s theorem for General 
Relativity. (author). 5 refs. 


37450 (INIS-mf-13603, pp. 18-18c) Quantum tunneling phe- 
nomenon : the path to functional devices. Sen, Susanta 
(Calcutta Univ., (India). Dept. of Electronic Science). Department of 
Atomic Energy, Bombay (India). Board of Research in Nuclear Sci- 
ences. Dec 1991. 518p. (CONF-911277—: Solid state physics 
symposium, Bombay (India), 21-24 Dec 1991). In Proceedings of 
the solid state physics symposium. Vol. 34C. Order Number 
DE93632414. Source: OSTI; NTIS (US Sales Only); INIS. 

This paper discusses the two most promising functional devices : 
(a) the double-barrier resonant tunneling device (DBRTD), which 
matured to the point of practical high-speed circuit applications with 
reduced complexity in the later half of the 80's, and (b) the single 
barrier negative resistance tunneling device (SBNRTD), which has 
been recently introduced and hold out the promise to improve upon 
the speed of the devices based on the resonant tunneling phenom- 
enon, in the coming years. (author). 12 refs. 


37451 (INIS-mf—13710, pp. 3) Liquid metal spray condensa- 
tion: Evaluation of performance. Abramzon, B. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel)); Schweitzer, H. Mar 1990. 
168p. (CONF-9002222-: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LIQUID METALS/condensates; CONDEN- 
SATES; NUSSELT NUMBER; PARAMETRIC ANALYSIS 


37452 (INIS-mf-13710, pp. 33-34) Wavelet analysis of co- 
herent structures from numerical simulations of turbulent 
flow. Farge, M. (Ecole Normale Superieure, 75 - Paris (France)); 
Rabreau, G.; Holschneider, M. Mar 1990. 168p. (CONF-9002222-: 
6. international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
iINIS. 

Short communication. FLOW MODELS/turbuient flow; COMPUT- 
ERIZED SIMULATION; TWO-DIMENSIONAL CALCULATIONS 


37453 (LA-SUB-93-206) Microwave cavity diagnostics of 
microwave breakdown plasmas: Final report. Eckstrom, D.J. 
(SRI International, Menlo Park, CA (United States)); Williams, M.S. 
Los Alamos National Lab., NM (United States); SRI International, 
Menlo Park, CA (United States). Aug 1989. 37p. Sponsored by De- 
partment of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. Order Number DE93040561. Source: 
OSTI; NTIS; GPO Dep. 

We have performed microwave cavity perturbation measure- 
ments in the LLNL AIM facility using a 329-MHz cavity that allow 
us to examine in detail the plasma formation and decay processes 
for electron densities between approximately 10° and 10’/cm?. We 
believe these to be the lowest density plasmas ever studied in mi- 
crowave breakdown experiments, and as such they allow us to 
determine the power and energy required to produce plasmas suit- 
able for HF radar reflection as well as the effective lifetimes of 
these plasmas before re-ionization is required. Analyses of these 
results leads to the following conclusions. (1) For microwave break- 
down pulses varying from 0.6 to 2.4 ys, the threshold power 
required to produce measurable plasmas is 30 to 12 MW/m? at 
0.01 torr, decreasing to 3.5 to 1.8 MW/m? at 1 to 3 torr, and then 
increasing to 5 to 3.5 MW/m? at 30 torr. The threshold power in 
each case decreases with increasing pulse length, but the required 





pulse energy increases with decreasing power or increasing pulse 
length. (2) The effective electron density decay rates are approxi- 
mately 100/s for 0.1 to 1 torr, after which they increase linearly 
with pressure. Thus, the useful plasma lifetimes are in the range of 
20 to 40 ms at the lower pressures and decrease to about 1 ms at 
30 torr. These decay rates and lifetimes are comparable to those 
that would exist for artificially ionized regions in the upper atmos- 
phere. (3) The collision frequencies measured at pressures of 1 
torr and above correspond to electron temperatures of 800 K or 
less. In fact, the inferred temperatures for p > 3 torr are below 
room temperature. This may be due to a contribution to the mea- 
sured conductivity by negative ions. 


37454 (LA-UR-93-2449) Experimental study of a shock ac- 
celerated thin gas layer. Jacobs, J.W. (Arizona Univ., Tucson, AZ 
(United States). Dept. of Aerospace and Mechanical Engineering); 
Jenkins, D.G.; Klein, D.L.; Benjamin, R.F. Los Alamos National 
Lab., NM (United States). 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930788-—2: 19. international symposium on shock waves, 
Marseille (France), 26-30 Jul 1993). Order Number DE93018354. 
Source: OSTI; NTIS; GPO Dep. 

Planar laser-induced fluorescence imaging is utilized in 
shock-tube experiments to visualize the development of a shock- 
accelerated thin gas layer. The Richtmyer-Meshkov instability of 
both sides of the heavy gas layer causes perturbations initially im- 
posed on the two interfaces to develop into one of three distinct 
flow patterns. Two of the patterns exhibit vortex pairs which travel 
either upstream or downstream in the shock tube, while the third is 
a sinuous pattern that shows no vortex development until late in its 
evolution. The development of the observed patterns as well as the 
growth in the layer thickness is modeled by considering the dy- 
namics of vorticity deposited in the layer by the shock interaction 
process. This model yields an expression for the layer growth 
which is in good agreement with measurements. 


37455 


FORTE satellite. Murphy, T.C. Los Alamos National Lab., NM 
(United States). [1993]. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
931196—-1: Committee on Space Research (COSPAR) colloquium 
on the low-altitute ionospheric physics, Taipei (Taiwan, Province of 
China), 9-12 Nov 1993). Order Number DE93018545. Source: 
OSTI; NTIS; GPO Dep. 

The possibility of obtaining ionospheric profile data via tomo- 
graphic techniques has elicited considerable interest in recent 
years. The input data for the method is a set of total electron con- 
tent measurements along intersecting lines of sight which form a 
grid. This can conveniently be provided by a fast-moving satellite 
with a VHF beacon which will generate the multiple paths needed 
for effective tomography. Los Alamos and Sandia National Labora- 
tories will launch and operate the FORTE satellite for the US 
Department of Energy, with launch scheduled in 1995. FORTE will 
provide such a beacon. Additionally, wideband VHF receivers 
aboard the satellite will allow corraborative measurements of iono- 
spheric profile parameters in some cases. 


37456 (LA-UR-93-2612) Advanced in Macrostatistical Hy- 
drodynamics. Graham, A.L. (Los Alamos National Lab., NM 
(United States)); Tetlow, N.; Abbott, J.R.; Mondy, L.S.; Brenner, H. 
Los Alamos National Lab., NM (United States). [1993]. 17p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract W-7405- 
ENG-36 ;AC04-76DP00789. (CONF-9308141-1: Advances in 
strucctures heterogenous continua, Moscow (Russian Federation), 
22-27 Aug 1993). Order Number DE93018479. Source: OSTI; 
NTIS; INIS; GPO Dep. 

An overview is presented of research that focuses on slow flows 
of suspensions in which colloidal and inertial effects are negligibly 
small (Macrostatistical Hydrodynamics). First, we describe nuclear 
magnetic resonance imaging experiments to quantitatively measure 
particle migration occurring in concentrated suspensions undergo- 
ing a flow with a nonuniform shear rate. These experiments 
address the issue of how the flow field affects the microstructure of 
suspensions. In order to understand the local viscosity in a sus- 
pension with such a flow-induced, spatially varying concentration, 


(LA-UR-93-2601) lonospheric tomography using the 
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one must know how the viscosity of a homogeneous suspension 
depends on such variables as solids concentration and particle ori- 
entation. We suggest the technique of falling ball viscometry, using 
small balls, as a method to determine the effective viscosity of a 
suspension without affecting the original microstructure significantly. 
We also describe data from experiments in which the detailed fluc- 
tuations of a falling ball’s velocity indicate the noncontinuum nature 
of the suspension and may lead to more insights into the effects of 
suspension microstructure on macroscopic properties. Finally, we 
briefly describe other experiments that can be performed in quies- 
cent suspensions (in contrast to the use of conventional shear 
rotational viscometers) in order to learn more about the microstruc- 
ture and boundary effects in concentrated suspensions. 


37457 (LA-UR-93-3120) The National High Magnetic Field 
Laboratory, A user facility in support of research in high mag- 
netic fields. Crow, J.E. (Florida State Univ., Tallahassee, FL 
(United States). National High Magnetic Field Laboratory); 
Schneider-Muntau, H.J.; Parkin, D.; Sullivan, N.S. Los Alamos 
National Lab., NM (United States). [1993]. 10p. Sponsored by Na- 
tional Science Foundation, Washington, DC (United States); Florida 
State Energy Office, Tallahassee, FL (United States). DOE Con- 
tract W-7405-ENG-36. Grant DMR 9016241. (CONF-930703-31: 
International cryogenic engineering conference and international 
cryogenic materials conference, Albuquerque, NM (United States), 
12-16 Jul 1993). Order Number DE93040145. Source: OSTI; 
NTIS; GPO Dep. 

The National High Magnetic Field Laboratory (NHMFL) develops 
and operates high magnetic field facilities at its main location at 
Florida State University, Tallahassee, as well as a pulsed magnetic 
field facility at Los Alamos National Laboratory. A number of spe- 
cialized facilities are also available to collaborators at the University 
of Florida for research at ultra-low temperatures, advanced mag- 
netic resonance imaging, and materials sciences. The NHMFL is 
supported by the United States National Science Foundation (NSF) 
and by the State of Florida. It is a user facility available to qualified 
users through a peer review proposal process. The facilities and 
staff support research and development at the extremes of param- 
eter space. A part of its activities is devoted to the advancement of 
the state of the art of superconducting, pulsed, resistive, and hy- 
brid magnets. This involves cryogenic materials research, the 
development of high strength, high conductivity conductors, and 
the development of low and ultra low temperature systems. 


37458 (SAND-93-1781C) Coupling of smooth particle hy- 
drodynamics with PRONTO. Attaway, S.W.; Heinstein, M.W.; 
Mello, F.J.; Swegle, J.W. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 12p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
931121-17: Annual winter meeting of the American Society of 
Mechanical Engineers, New Orleans, LA (United States), 28 Nov - 
3 dec 1993). Order Number DE93019080. Source: OSTI; NTIS; 
GPO Dep. 

A gridless numerical technique called smooth particle hydrody- 
namics (SPH) has been coupled to the transient dynamics finite 
element code, PRONTO. In this paper, a new weighted residual 
derivation for the SPH method will be presented, and the methods 
used to embed SPH within PRONTO will be outlined. Example 
SPH-PRONTO calculations will also be presented. One major diffi- 
culty associated with the Lagrangian finite element method is 
modeling materials with no shear strength; for example, gases, flu- 
ids and explosive bi-products. Typically these materials can be 
modeled for only a short time with a Lagrangian finite element 
code. Large distortions cause tangling of the mesh, which will 
eventually lead to numerical difficulties such as negative element 
area or “bow tie” elements. Remeshing will allow the problem to 
continue for a short while, but the large distortions can prevent a 
complete analysis. Smooth particle hydrodynamics is a gridless La- 
grangian technique. Requiring no mesh, SPH has the potential to 
model material fracture, large shear flows, and penetration. SPH 
computes the strain rate and the stress divergence based on the 
nearest neighbors of a particle, which are determined using an effi- 
cient particle sorting technique. Embedding the SPH method within 
PRONTO allows part of the problem to be modeled with quadrilat- 
eral finite elements while other parts are modeled with the gridless 
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SPH method. SPH elements are coupled to the quadrilateral ele- 
ments through a contact like algorithm. 


37459 (SAND-93-1844C) Light scattering studies of an 
electrorheological fluid. Martin, J.E.; Odinek, J. Sandia National 
Labs., Albuquerque, NM (United States). [1993]. 17p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9306224—1: 2. international discussion 
meeting on relaxations in complex systems, Alicante (Spain), 28 
Jun - 8 jul 1993). Order Number DE93019419. Source: OSTI; 
NTIS; GPO Dep. 

We report real-time, two-dimensional light scattering studies of 
the evolution of structure in an electrorheological fluid in the quies- 
cent state and under shear. We find that when an electric field is 
applied to the quiescent fluid, particles chain along the electric field 
lines and cause strong light scattering lobes to appear at a finite 
scattering wavevector q orthogonal to the field lines. These lobes 
then brighten as they move to q=O, indicating the existence of an 
unstable concentration fluctuation that signifies the segregation of 
chains into columns. In fact, the observed power law growth kinet- 
ics of the characteristic length, as well as the form of the structure 
factor, are qualitatively similar to two-dimensional spinodal decom- 
position in a system with a conserved order parameter. When the 
sample is subjected to shear, we find that the scattering pattern ap- 
proaches a steady state, with lobes that are rotated in the direction 
of fluid vorticity. The angle of rotation is found to increase as the 
cube root of the shear rate, in agreement with a theoretical predic- 
tion of the steady state structure of fragmenting particle chains. 


37460 (SAND—93-7044) A particle method for history- 
dependent materials. Sulsky, D. (New Mexico Univ., Albuquerque, 
NM (United States)); Chen, Z.; Schreyer, H.L. Sandia National 
Labs., Albuquerque, NM (United States). Jun 1993. 33p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC04-76DP00789. Order Number DE93018696. Source: OSTI; 
NTIS; GPO Dep. 

A broad class of engineering problems including penetration, im- 
pact and large rotations of solid bodies causes severe numerical 
problems. For these problems, the constitutive equations are his- 
tory dependent so material points must be followed; this is difficult 
to implement in an Eulerian scheme. On the other hand, purely La- 
grangian methods typically result in severe mesh distortion and the 
consequence is ill conditioning of the element stiffness matrix lead- 
ing to mesh lockup or entanglement. Remeshing prevents the 
lockup and tangling but then interpolation must be performed for 
history dependent variables, a process which can introduce errors. 
Proposed here is an extension of the particle-in-cell method in 
which particles are interpreted to be material points that are fol- 
lowed through the complete loading process. A fixed Eulerian grid 
provides the means for determining a spatial gradient. Because the 
grid can also be interpreted as an updated Lagrangian frame, the 
usual convection term in the acceleration associated with Eulerian 
formulations does not appear. With the use of maps between ma- 
terial points and the grid, the advantages of both Eulerian and 
Lagrangian schemes are utilized so that mesh tangling is avoided 
while material variables are tracked through the complete deforma- 
tion history. Example solutions in two dimensions are given to 
illustrate the robustness of the proposed convection algorithm and 
to show that typical elastic behavior can be reproduced. Also, it is 
shown that impact with no slip is handled without any special algo- 
rithm for bodies governed by elasticity and strain hardening 
plasticity. 


37461 (UCRL-CR-113904) Velocity measurements in a 
boundary layer with a density gradient. Neuwald, P. (Ernst 
Mach Inst., Freiburg (Germany)); Reichenbach, H.; Kuhl, A.L. 
Lawrence Livermore National Lab., El Segundo, CA (United 
States). Nov 1992. 18p. Sponsored by Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Contract DNA 001-91-C-0039. Order Number DE93019627. 
Source: OSTI; NTIS; GPO Dep. 

A number of experiments were performed at the EMI shock tube 
facility on shock waves propagating in a stratified atmosphere with 
density gradient modelled by air layered above Freon (C Clo Fo). 
This report presents streamwise velocity data for the flow behind 
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the shock front. Additional information from measurements of over- 


pressure history and shadowgraphs of the flow will be presented in 
a future EMl-report. 


37462 (UCRL-ID—110499) The best of GYMNOS: A users 
guide. Hewett, D.W.; Larson, D.J. Lawrence Livermore National 
Lab., CA (United States). Aug 1993. 104p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93041275. Source: OSTI; NTIS; GPO Dep. 

The code GYMNOS is a 2.5D magnetostatic PIC code that is 
distinguished from the multitude of similar codes by its ability to 
handle boundary conditions and internal structures. This code was 
started (see next section) during the period starting from December 
1987 and the major sections were completed and in routine use by 
the end of 1990. The code is written in R-Z geometry (axisymmet- 
ric m=0 only) but could easily be modified to handie an X-Z 
configuration. The several competitors of this code, having similar 
(but we believe less general) capabilities, distinguish themselves in 
a different way: They have very formal, thick instruction manuals 
and usually command an army of people to maintain both the code 
and said manual. We are here attempting to convince the reader 
that GYMNOS is better in these two regards. Offered here is a de- 
scription of a code with a great deal of physics capability coupled 
with no interactive graphics capability and very little system capa- 
bility. These later two subjects contribute most of the complexity in 
both the code and manual in the competition! Expressed another 
way, the user, will almost never be thwarted by unexpected system 
changes on Friday afternoon. The price extracted is that the user 
is required to monitor/babysit runs so that output is “hand- 
delivered” to the out | put medium and properly archived to prevent 
loss. A further spinoff of this simplicity is that “single pilot” opera- 
tion is easy. And, the only manual is this modest document. 


37463 (UCRL-ID-114105) Surface path lines in plane 
stokes flow driven by capillarity. Hopper, R.W. Lawrence Liver- 
more National Lab., CA (United States). 3 May 1993. 11p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93041277. Source: 
OSTI; NTIS; GPO Dep. 

Consider the free creeping viscous plane flow in a region, 
bounded by a simple smooth closed curve and driven solely by 
surface tension. The shape evolution may in principle, and often in 
practice, be described by a time-dependent mapping z = Q(¢,t) of 
the unit circle, conformal on |¢| < 1. It is shown that the path lines 
of fluid elements at the surface are determined by a first-order ordi- 
nary differential equation involving Q(¢,t), together with an initial 
condition. Typically, this must be integrated numerically. Velocities 
are not needed. The analogous theory for maps from the half- 
plane Im ¢ > 0 is presented. Surface path lines of a collapsing 
elliptic hole, in two reference frames, are calculated. 


37464 (UCRL-JC—113444) Laser guide star adaptive optics: 
Present and future. Olivier, S.S.; Max, C.E. Lawrence Livermore 
National Lab., CA (United States). 1 Mar 1993. 12p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-9301127—1: 158. International Astronomical Union 
(1AU) symposium on very high angular resolution imaging, Sydney 
(Australia), 11-15 Jan 1993). Order Number DE93018642. Source: 
OSTI; NTIS; GPO Dep. 

Feasibility demonstrations using one to two meter telescopes 
have confirmed the utility of laser beacons as wavefront references 
for adaptive optics systems. Laser beacon architectures suitable for 
the new generation of eight and ten meter telescopes are presently 
under study. This paper reviews the concept of laser guide star 
adaptive optics and the progress that has been made by groups 
around the world implementing such systems. A description of the 
laser guide star program at LLNL and some experimental results is 
also presented. 


37465 (UCRL-JC—114077) New production mechanisms for 
unstable nuclei in stars, supernovae, and the big bang. Math- 
ews, G.J. (Lawrence Livermore National Lab., CA (United States)); 
Aufderheide, M.B.; Wilson, J.R.; Fuller, G.M.; Jedamzik, K.; Meyer, 
B.S.; Woosley, S.E.; Hoffman, R.D. Lawrence Livermore National 
Lab., CA (United States). May 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 





Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Grant SF-ENG-48;Grant AST-91-15367;Grant PHY-92-08881 ;Grant 
PHY- (CONF-930534—4: 3. international conference on radioactive 
nuclear beams, East Lansing, MI (United States), 24-27 May 1993). 
Order Number DE93018627. Source: OSTI; NTIS; GPO Dep. 

We overview three recently proposed sites for the formation of 
unstable nuclei in astrophysics. These include (1) the development 
a new Urca-like process in the late stages of the evolution of mas- 
sive stars; (2) the development of unstable elements in the hot 
neutrino-energized wind from the nascent neutron star in super- 
novae or gamma-ray burst models; and (3) the formation and 
evolution of baryon inhomogeneities produced by cosmological 
phase transitions and expanded by neutrino induced heating during 
the big bang. In each of these environments the importance of un- 
stable nuclei will be discussed and some useful measurements 
proposed. 


37466 (UCRL-JC—114801) Locally adaptive remeshing 
scheme for calculating fluid instabilities. Kramer, G.D.; Crowley, 
W.P.; Rupert, V.C. Lawrence Livermore National Lab., CA (United 
States). Jul 1993. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930788-5: 
19. international symposium on shock waves, Marseille (France), 
26-30 Jul 1993). Order Number DE93019577. Source: OSTI; 
NTIS; GPO Dep. 

LAM is a two dimensional Eulerian hydro code with local adap- 
tion that uses a Van Leer limiter, artificial viscosity, and a 
staggered mesh. It differs from the Godonov schemes used else- 
where, but this formulation makes it easier to add additional 
physics to the code. Two distinct advantages of the present code 
are a conformal quadrilateral mesh option and a grow capability. 
The code is presently being extended to three dimensions. 


37467 (UCRL-JC—114989) Multidimensional solitons in 
fiber arrays. Aceves, A.B. (New Mexico Univ., Albuquerque, NM 
(United States). Dept. of Mathematics and Statistics); De Angelis, 
C.; Rubenchik, A.M.; Turitsyn, S.K. Lawrence Livermore National 
Lab., CA (United States). 16 Aug 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-931057—1: Annual meeting of the Optical Society 
of America, Toronto (Canada), 3-8 Oct 1993). Order Number 
DE93019923. Source: OSTI; NTIS; GPO Dep. 

We demonstrate that nonlinear optical fiber arrays can support 
stable soliton-like pulses with finite energy. The bound state that 
we have found is localized both in time and in a spatial domain in 
the direction perpendicular to the pulse propagation. We have 
proved the boundedness of the Hamiltonian function for the array. 
Finally, numerical studies support our analytical conclusions. 
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37468 (DOE/ER/40039-98) High energy physics program at 
Texas A&M University: Final report, April 1, 1990—March 31, 
1991. Texas A and M Univ., College Station, TX (United States). 
Dept. of Physics. Dec 1992. 182p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AS05-81ER40039. Order 
Number DE93041089. Source: OSTI; NTIS; INIS; GPO Dep. 

The Texas A&M experimental high energy physics program has 
been supported since its inception by DOE Contract DE-AS05- 
81ER40039. During that period we established a_ viable 
experimental program at a university which before this time had no 
program in high energy physics. In 1990, the experimental program 
was augmented with a program in particle theory. In the accompa- 
nying final report, we outline the research work accomplished 
during the final year of this contract and the program being pro- 
posed for consideration by the Department of Energy for future 
grant support. Some of the particular areas covered are: Collider 
detector at Fermilab program; the TAMU MACRO program; SSC 
R&D program; SSC experimental program; and theoretical physics 
program. 


37469 (DOE/ER/40546-2) Theoretical particle physics: 
Progress report, FY 1993. California Univ., San Diego, La Jolla, 
CA (United States). 30 Sep 1993. 16p. Sponsored by USDOE, 
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Washington, DC (United States). DOE Contract FG03-90ER40546. 
(UCSD—916904R). Order Number DE94000538. Source: OSTI; 
NTIS; INIS; GPO Dep. 

This report discusses the following topics: Heavy Quark Physics; 
Chiral Perturbation Theory; Skyrmions; Large-N Limit; Weak Scale 
Baryogenesis; Supersymmetry; Rare Decays; Technicolor; Chiral 
Lattice Fermions; Pauli-Villars Regulator and the Higgs Mass 
Bound; Higgs and Yukawa Interactions; Gauge Fixing; and Quan- 
tum Beabies. 


37470 (INIS-RU-353) Short communications on physics. 
Experimental and theoretical physics. No. 9. AN SSSR, Moscow 
(Russian Federation). Fizicheskij Inst. 1991. 48p. (in Russian). Or- 
der Number DE94600071. Source: OSTI; NTIS (US Sales Only); 
INIS. 

From the 10 communications included in this volume, 5 were in 
INIS subject scope, namely in the field of materials (2 papers), 
condensed matter physics (1 paper), fusion (1 paper) and instru- 
mentation (1 paper),A separate abstract was prepared for each of 
them. 


37471 (JINR-5-56-92) JINR rapid communications. Collec- 
tion no. 5. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 62p. (In Russian). Order Number DE94602230. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The volume includes 7 communications in the field of elementary 
particle physics (3 communications), nuclear physics (1 communi- 
cation), atoms and molecules (1 communication), accelerators (1 
communication) and nuclear instrumentation (1 communication). A 
separate abstract was prepared for each of them. 


37472 (RAL—93-025) Proceedings of the school for young 
high energy physicists. Barlow, R.J. (ed.). Rutherford Appleton 
Lab., Chilton (United Kingdom). Apr 1993. 250p. (CONF-9209388—: 
School for young high energy physicists, Abingdon (United King- 
dom), 6 Sep 1992). Order Number DE94602554. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The 1992 School for young High Energy Physicists took place 
from September 6-19, at the Cosener’s House, Abingdon, and was 
attended by virtually all United Kingdom 1st year graduate students 
in the field of Experimental Particle Physics. It was organised and 
funded by the Rutherford Appleton Laboratory, whose assistance is 
very gratefully acknowledged. Published here are the lectures that 
were given in the mornings. These were supplemented and rein- 
forced by the work in the afternoons, which were devoted to 
problems and tutorials. at the end of the intensive two week course 
the students emerged exhausted, but with a thorough grounding in 
the Standard Model of Elementary Particle Physics on which most 
of them are performing their experimental work. (author). 
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37473 (BNL-49465) Lattice gauge theory: Present status. 
Creutz, M. Brookhaven National Lab., Upton, NY (United States). 
Sep 1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9306134-1: 
Conference on hadron, Como (Italy), 21-25 Jun 1993). Order Num- 
ber DE93041154. Source: OSTI; NTIS; INIS; GPO Dep. 

Lattice gauge theory is our primary tool for the study of non- per- 
turbative phenomena in hadronic physics. In addition to giving 
quantitative information on confinement, the approach is yielding 
first principles calculations of hadronic spectra and matrix ele- 
ments. After years of confusion, there has been significant recent 
progress in understanding issues of chiral symmetry on the lattice. 


37474 (CEA-CONF—-11400) Covariant differential equations 
and Virasoro algebra representation. Itzykson, C. CEA Centre 
d’Etudes de Saclay, 91 - Gif-sur-Yvette (France). Service de 
Physique Theorique. 1993. 18p. (In French). (CONF-9206402-: 
Symposium on complex analytic geometry, Paris (France), 29 Jun 
- 3 jul 1992). Order Number DE94602564. Source: OSTI; NTIS 
(US Sales Only); INIS. 
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Explicit expressions are given for the singular vectors in highest 
weight representations of the Virasoro algebra. (author). 8 refs. 


37475 (FSU-HEP-930329) Simulating supersymmetry with 
ISAJET 7.0/ISASUSY 1.0. Baer, H. (Florida State Univ., Tallahas- 
see, FL (United States). Dept. of Physics); Paige, F.E.; 
Protopopescu, S.D.; Tata, X. Florida State Univ., Tallahassee, FL 
(United States). Dept. of Physics. Apr 1993. 9p. Sponsored by US- 
DOE, Washington, DC (United States). DOE Contract 
FG05-87ER40319 ;AM03-76SF00235. (UH-—511-764-93;CONF- 
9306176-3: Workshop on physics at current accelerators and the 
supercollider, Argonne, IL (United States), 2-5 Jun 1993). Order 
Number DE93018266. Source: OSTI; NTIS; INIS; GPO Dep. 

We review the physics assumptions and input embedded in 
ISAJET 7.0/ISASUSY 1.0 which is relevant for simulating 
fundamental processes within the framework of the Minimal Super- 
symmetric Model (MSSM) at pp and pp colliders. After a brief 
discussion of the underlying MSSM framework, we discuss event 
simulation, and list the sparticle production processes and decay 
modes that have been incorporated into our calculations. We then 
describe how to set up and run an ISAJET/ISASUSY job, as well 
as the user input and output formats. The ISAJET program is suffi- 
ciently flexible that some non-miminal supersymmetry scenarios 
may be simulated as well. Finally, plans for future upgrades which 
include the extension to ete~ collisions, are listed. 


37476 (IC-93/131) C-periodicity and the physical mass in 
the 3-state Potts model. Gavai, R.V. (international Centre for 
Theoretical Physics, Trieste (Italy)); Polley, L. International Centre 
for Theoretical Physics, Trieste (Italy). Jul 1993. 17p. (TIFR/TH-93- 
28.). Order Number DE94601551. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The standard infinite-volume definition of connected correlation 
function and particle mass in the 3-state Potts model can be imple- 
mented in Monte Carlo simulations by using C-periodic spatial 
boundary conditions. This avoids both the breaking of translation 
invariance (cold wall b.c.) and the phase-dependent and thus pos- 
sible biased evaluation of data (periodic b.c.). The numerical 
feasibility of the standard definitions is demonstrated by sample 
computations on a 24 x 24 x 48 lattice. (author). 11 refs, 5 figs, 1 
tab. 


37477 (i\C-93/144) Thermodynamics and form factors of 
supersymmetric integrable field theories. Ahn Changrim. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Jun 1993. 
47p. Order Number DE94602557. Source: OSTI; NTIS (US Sales 
Only); INIS. 

We study on-shell and off-shell properties of the supersymmetric 
Sinh-Gordon and perturbed SUSY Yang-Lee models using the 
thermodynamic Bethe ansatz and form factors. Identifying the su- 
persymmetric models with the Eight Vertex Free Fermion Model, 
we derive the inversion relation for the inhomogeneous transfer 
matrix and TBA equations and get correct UV results. We obtain 
two-point form factors of the trace of energy-momentum tensor us- 
ing the Watson equations and their SUSY transformations. As an 
application, we compute the UV central charge using these form 


factors and spectral representation of the C-theorem. (author). 49 
refs, 1 fig., 1 tab. 


37478 (IC—-93/156) Deformation of the exterior algebra and 
the GL, (r, included in) aigebra. Ei Hassouni, A. (L.P.T. ICAC, 
Rabat (Morocco). Faculte des Sciences de Rabat); Hassouni, Y.; 
Zakkari, M. International Centre for Theoretical Physics, Trieste 
(Italy). Jun 1993. 7p. Order Number DE94602558. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The deformation of the associative algebra of exterior forms is 
performed. This operation leads to a Y.B. equation. Its relation with 
the braid group B,_; is analyzed. The correspondence of this 


deformation with the GL,(r, included in) algebra is developed. (au- 
thor). 9 refs. 


37479 (1\C-93/158) The massless representations of the 
conformal quantum aigebra. Dobrev, V.K. (international Centre 
for Theoretical Physics, Trieste (Italy)); Floreanini, R. International 
Centre for Theoretical Physics, Trieste (Italy). Jun 1993. 14p. 


442 ERA Vol. 18, No. 12 


(UTS-DFT-16-93.). Order Number DE94601555. Source: 
NTIS (US Sales Only); INIS. 

The massless representations of the conformal quantum algebra 
Ug(su(2,2)) for complex q such that modul gq = 1 are studied in de- 
tail. By factorizing out all singular vectors of the corresponding 
Verma modules, a simple basis for these representations is explic- 
itly constructed. This basis is new also for the usual conformal 
algebra su(2,2). This construction allows a straightforward treat- 
ment of the case q a root of unity, when the representations are 
unitary and finite-dimensional. (author). 13 refs. 


OSTI; 


37480 (IC-93/159) Q - difference intertwining operators for 
a Lorentz quantum algebra. Dabrowski, L. (International School 
of Advanced Studies, Trieste (Italy)); Dobrev, V.K.; Floreanini, R. 
international Centre for Theoretical Physics, Trieste (Italy). Jun 
1993. 21p. (UTS-DFT—17-93;SiISSA—92/93/FM.). Order Number 
DE94602559. Source: OSTI; NTIS (US Sales Only); INIS. 

We construct representations z-circumflex,, of a Lorentz quan- 
tum algebra U labelled by two complex number r,r and acting in 
the space of formal power series of two non-commuting variables 
n,n. These variables are built from elements of the matrix Lorentz 
quantum group L which is dual to U. We give the conditions for re- 
ducibility of 2-circumflex;,,. We construct explicitly q - difference 
intertwining operators in n,7-bar which realize partial equivalencies 
of the representations 7-circumflex;,,. The whole construction is a 
generalization of a known procedure for q = 1. We also consider in 
detail the case when q is a root of unity. (author). 13 refs. 


37481 (IC—93/161) A note on Riemannian 2-space. Rahman, 
M.S. International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 6p. Order Number DE94602560. Source: OSTI; NTIS (US 
Sales Only); INIS. 

A variety of the leading properties of a Riemannian 2-space is 
furnished. The reason why a Ricci flat 2-space may be looked 
upon as a flat space is given. It is established that the Ricci tensor 
is semi-covariantly constant and that the tensor satisfies a covari- 
antly differential equation or its equivalent an ordinary one with the 
condition, similar to the latter, involving the derivatives of the com- 
ponents of the fundamental tensors. The necessity and sufficiency 
of the conditions for the scalar curvature to be constant and for the 
covariant derivative of a vector to be commutative are found. (au- 
thor). 4 refs. 


37482 (IC—93/170) ’Affine’ algebras on the torus. Zakkari, 
M. International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 8p. Order Number DE94601556. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The analysis of the Kac-Moody “like” algebra L-circumflex?(G) on 
the torus is performed. It will be seen that the root systems con- 
struction honey to a Cartan matrix is not possible. Different twist 
of L-circumflex*,(G) are discussed. Connections with known re- 
sults are done. (author). 10 refs. 


37483 (IC-93/173) Higher spin extensions of the Virasoro 
algebra, area-preserving algebras and the matrix algebra a- 
bar... Zakkari, M. International Centre for Theoretical Physics, 
Trieste (Italy). Jul 1993. 6p. Order Number DE94601557. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The generating functional of Kac-Moody, Virasoro algebra and 
area preserving diffeomorphism on the torus T* is given. 
Realization of higher integer spin symmetries is discussed. The cor- 
respondence between the area preserving diffeomorphism on the 
torus T* and the algebra a-bar... is pointed out. (author). 10 refs. 


37484 (1\C—93/183) Differential regularization of a non- 
relativistic anyon model. Freedman, D.Z. (Massachusetts Inst. of 
Tech., Cambridge, MA (United States). Center for Theoretical 
Physics); Lozano, G.; Rius, N. International Centre for Theoretical 
Physics, Trieste (italy). Jul 1993. 16p. Contract DE-AC02- 
76ER03069;Grant PHY-9206867;Grant AEN90-0040. (CTP-2216.). 
Order Number DE94601558. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Differential regularization is applied to a field theory of a non- 
relativistic charged boson field ¢ with \(¢*¢)* self-interaction and 
coupling to a statistics-changing 0(1) Chern-Simons gauge field. 
Renormalized configuration-space amplitudes for all diagrams 





contributing to the ¢*¢* d¢ 4-point function, which is the only primi- 
tively divergent Green's function, are obtained up to 3-loop order. 
The renormalization group equations are explicitly checked, and 
the scheme dependence of the §-function is investigated. If the 
renormalization scheme is fixed to agree with a previous 1-loop 
calculation, the 2- and 3-loop contributions to 6(A, e) vanish, and 
(A, €) itself vanishes when the “self-dual” condition relating 4 to 
the gauge coupling e is imposed. (author). 12 refs, 1 fig. 


37485 (IC—93/185) Vortices in curved spacetime. Edeistein, 
J.D. (Universidad Nacional de La Plata, La Plata (Argentina). Dept. 
de Fisica); Schaposnik, F.A.; Lozano, G. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1993. 11p. Contract DE- 
AC02-76ER03069. Order Number DE94601559. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We study an Abelian Higgs model coupled to a background met- 
ric. We find Bogor ray equations when the coupling is achieved 
through an Rd@* term (R being the scalar curvature and ¢ the 
Higgs scalar). Remarkably, these equations coincide with those 
arising in models where the gauge field dynamics is governed by a 
Chern-Simons term so that vortex solutions in our system can be 
related to self-dual Chern-Simons vortices. (author). 19 refs. 


37486 (IC—93/186) Vector meson exchanges and CP asym- 
metry in K+ — 272°. Riazuddin (International Centre for 
Theoretical Physics, Trieste (Italy)); Paver, N.; Simeoni, F. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 10p. 
(UTS-DFT-—93-18.). Order Number DE94601605. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Using a current algebra framework, we discuss the contribution 
of vector meson exchanges to the CP violating asymmetry in the 
decay K+ — x+7°, resulting from the interference of the K — ax 
amplitude with the radiative correction K —> w2-y. (author). 11 refs, 
2 figs. 


37487 (IC-93/196) Orthodox gravity. Shiekh, A.Y. Interna- 


tional Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 7p. 
Order Number DE94601560. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A scalar filed theory is investigated within the context of orthodox 
quantum gravity. (author). 22 refs. 


37488 (I\C—93/197) Spinor and isospinor structure of rela- 
tivistic particle propagators. Gitman, D.M. (International Centre 
for Theoretical Physics, Trieste (Italy)); Shvartsman, Sh.M. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 8p. 
Order Number DE94601552. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Representations by means of path integrals are used to find 
spinor and isospinor structure of relativistic particle propagators in 
external fields. For Dirac propagator in an external electromagnetic 
field all Grassmannian integrations are performed and a general re- 
sult is presented via a bosonic path integral. The spinor structure 
of the integrand is given explicitly by its decomposition in the inde- 
pendent +-matrix structures. A similar technique is used to get the 
isospinor structure of the scalar particle propagator in an external 
non-Abelian field. (author). 21 refs. 


37489 (IC—93/202) Topological amplitudes in string theory. 
Antoniadis, |. (Ecole Polytechnique, 91 - Palaiseau (France). Cen- 
tre de Physique Theorique); Gava, E.; Narain, K.S.; Taylor, T.R. 
International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 33p. Grant PHY-91-07809;Phy-93-06906;Contract EEC-SC1- 
915053;EEC-SC1- (NUB—3071;CPTH—A258/0793.). Order Number 
DE94601561. Source: OSTI; NTIS (US Sales Only); INIS. 

We show that certain type I! string amplitudes at genus g are 
given by the topological partition Fg discussed recently by Ber- 
shadsky, Cecotti, Ooguri and Vafa. These amplitudes give rise to a 
term in the four-dimensional effective action of the form IgFgW°S, 
where W is the chiral superfield of N = 2 supergravitational multi- 
plet. The holomorphic anomaly of Fg, is related to non-localities of 
the effective action due to the propagation of massless states. This 
result generalizes the holomorphic anomaly of the one loop case 
which is known to lead to non-harmonic gravitational couplings. 
(author). 22 refs, 2 figs. 
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37490 (IC—93/206) On string theory interacting with two- 
dimensional gravity. Buchbinder, |.L. (Tomsk State Pedagogical 
Inst., Tomsk (Russian Federation)); Shapiro, |.L.; Sibiryakov, A.G. 
International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 11p. Order Number DE94601562. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The approach to the unification of the string theory and the two- 
dimensional gravity is proposed. It is shown that, up to the 
one-loop order, the nonlinear D-dimensional sigma-model coupled 
to the induced local quantum gravity is equivalent to some special 
(renormalizable) D + 2-dimensional nonlinear sigma-model on the 
classical gravitational background. The requirement of the Weyl 
invariance of the effective action leads to some consistency equa- 
tions for the D + 2-model background fields. These equations may 
be reduced to the equations for the D-dimensional-sigma-model. 
(author). 34 refs. 


37491 (IC-93/220) The algebra of non-local charges in 
non-linear sigma models. Abdalla, E. (international Centre for 
Theoretical Physics, Trieste (Italy)); Abdalla, M.C.B.; Brunelli, J.C.; 
Zadra, A. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1993. 30p. Order Number DE94601563. Source: OSTI; 
NTIS (US Sales Only); INIS. 

We obtain the exact Dirac algebra obeyed by the conserved 
non-local charges in bosonic non-linear sigma models. Part of the 
computation is specialized for a symmetry group O(N). As it turns 
out the algebra corresponds to a cubic deformation of the Kac- 
Moody algebra. The non-linear terms are computed in closed form. 
In each Dirac bracket we only find highest order terms (as ex- 
plained in the paper), defining a saturated algebra. We generalize 
the results for the presence of a Wess-Zumino term. The algebra is 
very similar to the previous one, containing now a calculable cor- 
rection of order one unit lower. (author). 22 refs, 5 figs. 


37492 (IC-93/227) Second-order phase transition in gd“. 
theory. Ganbold, G. (international Centre for Theoretical Physics, 
Trieste (Italy)); Efimov, G.V. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1993. 10p. Order Number 
DE94603677. Source: OSTI; NTIS (US Sales Only); INIS. 

We have suggested a regular scheme for calculating systemati- 
cally the leading term and next corrections to it up to the fourth 
order for the effective potential in the scalar ¢*, theory. The ob- 
tained results give evidence in favour of a second-order phase 
transition at (g/27m*),,i, ~ 0.9 in the theory under consideration. 
(author). 18 refs, 1 fig. 


37493 (IC—93/236) Gauging of Chern-Simons p-branes. 
Zaikov, R.P. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1993. 9p. Order Number DE94601553. Source: OST]; 
NTIS (US Sales Only); INIS. 

The Chern-Simons membranes and in general the Chern-Simons 
p-branes moving in D-dimensional target space admit an infinite 
set of secondary constraints. With respect to the Poisson bracket 
these constraints form a closed algebra which contains classical 
W400 algebra in p-dimensions as a superalgebra. Corresponding 
gauged theory in the phase-space is constructed in a Hamilton 
gauge as an analogue of the ordinary W-gravity. (author). 16 refs. 


37494 (IC—-93/237) Extended nonabelian symmetries for 
free fermionic model. Zaikov, R.P. International Centre for Theo- 
retical Physics, Trieste (Italy). Aug 1993. 18p. Order Number 
DE94601554. Source: OSTI; NTIS (US Sales Only); INIS. 

The higher spin symmetry for both Dirac and Majorana massless 
free fermionic field models are considered. An infinite Lie algebra 
which is a linear realization of the higher spin extension of the 
cross products of the Virasoro and affine Kac-Moody algebras is 
obtained. The corresponding current algebra is closed which is not 
the case of analogous current algebra in the WZNW model. The 
gauging procedure for the higher spin symmetry is also given. (au- 
thor). 12 refs. 


37495 (IHEP-OTF-91-170) Quantization of the classical 
SL(2,R)-system and representations of SL(2,R) group. 
Plyushchay, M.S. Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Serpukhov (Russian Federation). Inst. 


ERA Vol. 18, No. 12 443 





66 PHYSICS 
6621 General Theory of Particles and Fields 


Fiziki Vysokikh Ehnergij. 1991. 13p. Order Number DE94601564. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Quantization of the classical SL(2,R)-system, described by (2+1)- 
dimensional vector J,,,J@=const, with brackets (J,,J,)=- is an 
element of ,v7J7, is carried out. As a result unitary irreducible 
representations of the type of discrete series D,+, a>0, and con- 
tinuous principal series Cs”, 6>=1/4, v is an element of (0,1) of 
the universal covering group of SL(2,R) are constructed. Different 
realizations of these representations, in which the operators Jo, Jo, 
or Jo+-J; are diagonal are obtained. 13 refs. 


37496 (JINR—2-53-92, pp. 9-16) The quantum field theory 
cannot be associated with the Von Neuaman-Wigner bound 
states in a continuous spectrum. Zastavenko, L.G. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 2. 70p. Order Number 
DE94602354. Source: OSTI; NTIS (US Sales Only); INIS. 

The investigation is a response to the recent attempts to relate 
the resonances in the electron-positron system to the bound states 
in a continuous spectrum (non-Neumann-Wigner). The scattering 
problem is considered for the Schroedinger equations. Let the 
series of the perturbation theory A(P,Po)=A,(P,Po)+A2(P,O2)+... as- 
sign the scattering amplitude. It is shown that the resonances 
calculated by Arbusov et. al. and Spence and Vary are not related 
to von Neumann-Wigner solutions. 9 refs. 


37497 (LITH-MAT-R-93-08) Symmetry analysis and 
Ansatzes for Schroedinger equations with the logarithmic non- 
linearity. Fushchych, W.; Chopyk, V. Linkoeping Univ. (Sweden). 
Dept. of Mathematics. 16 Feb 1993. 15p. Order Number 
DE94600361. Source: OSTI; NTIS; INIS. 

Symmetry properties of the Schroedinger equations with the non- 
linearity In(uu*)u are investigated. It is shown that these equations 
are invariant with respect to various extensions of the Galilei alge- 
bra (AG/i,n). The conditional symmetry of these nonlinear 
Schroedinger equations are investigated. Lie, non-Lie dimensional 
reduction and reduction by number of dependent variables carried 


out. The exact solutions of these equations are constructed. (au- 
thors). 


37498 (UCRL-JC—114583) New relativistic S-matrix results 
for scattering — beyond the usual anomalous factors/beyond 
impulse approximation. Pratt, R.H. (Pittsburgh Univ., PA (United 
States). Dept. of Physics and Astronomy); Bergstrom, P.M. Jr.; 
Kissel, L. Lawrence Livermore National Lab., CA (United States). 
Aug 1993. 49p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Grant PHY90- 
05763;Grant PHY89-0015P. (CONF-9208186—5: International 
conference on anomalous scattering (ICAS), Hamburg (Germany), 
17-21 Aug 1992). Order Number DE93019148. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The relativistic second-order S-matrix elements for photon-atom 
scattering have been successfully calculated with numerical meth- 
ods within the independent particle approximation (IPA). This 
permits an assessment of the validity of simpler approximate pre- 
dictions which are commonly used and it offers the possibility of 
improved tabulations of theoretical predictions. A variety of unre- 
solved issues remain, some associated with the relativistic theory, 
some with IPA. The systematic use of the second-order S-matrix in 
calculations of Rayleigh scattering from isolated atoms has led to 
significant progress in understanding this process and to a wide 
range of agreement with experiment. The energy and angular de- 
pendence of anomalous factors and the importance of relativistic, 
higher-multipole and bound-bound contributions in their calculation 
is better understood. However correlation effects must also be 
included to obtain predictions for the near-edge region, such exten- 
sions of the present S-matrix calculation have been discussed but 
few results are sofar available. Existing empirical approaches can 
be assessed in regard to their success in dealing with known IPA 
features. We have recently calculated the relativistic second-order 
S-matrix element for Compton scattering and have begun to try to 
understand this process in different regions. We can discuss when 
the more complete calculation confirms the standard Compton 
peak. In the softer part of the spectrum impulse approximation 
fails. There can be resonant Raman peaks, and in the soft-photon 
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region the spectrum is infrared divergent, proportional to the photo- 
effect angular distribution. This means the traditional incoherent 
scattering factor is undefined in the absence of a low-energy de- 
tector efficiency cutoff. 


37499 (UM-P-—92/70) Discrete quark-lepton symmetry need 
not pose a cosmological domain wall problem. Lew, H. (Purdue 
Univ., Lafayette, IN (United States). Dept. of Physics); Volkas, R.R. 
Melbourne Univ., Parkville, VIC (Australia). School of Physics. 
1992. 35p. Sponsored by Australian Research Council, Canberra, 
ACT (Australia). (PURD-TH-92/10;0Z-92/22.). Order Number 
DE94601606. Source: OSTI; NTIS (US Sales Only); INIS. 

Quarks and leptons may be related to each other through a 
spontaneously broken discrete symmetry. Models with acceptable 
and interesting collider phenomenology have been constructed 
which incorporate this idea. However, the standard Hot Big Bang 
model of cosmology is generally considered to eschew sponta- 
neously broken discrete symmetries because they often lead to the 
formation of unacceptably massive domain walls. It is pointed out 
that there are a number of plausible quark-lepton symmetric mod- 
els in nature which do not produce cosmologically troublesome 
domain walls. 30 refs. 


37500 (UM-P-92/76) Separable expansions of the NN t- 
matrix via exact half off the energy shell methods. Pisent, G. 
(Melbourne Univ., Parkville, VIC (Australia). School of Physics); 
Amos, K.; Dortmans, P.J.; Canton, L. Melbourne Univ., Parkville, 
VIC (Australia). School of Physics. [1992]. 44p. Order Number 
DE94601615. Source: OSTI; NTIS (US Sales Only); INIS. 

Recently a method was proposed by which one can obtain rank 
1 (for uncoupled channels) and rank 2 (for coupled channels), en- 
ergy dependent t-matrix representations which are exact on- and 
half off of the energy shell. Fully off shell, this representation, 
though accurate at low energies, is flawed. For uncoupled chan- 
nels, if the phase shift passes through zero, the representation has 
a pathology. Two methods which overcome this are investigated 
one due to Haberzettl which was extended to coupled channels, 
and the second which is based upon selective combination of the 
elements of Sturmian expansions. All methods of separation over a 
range of energies up to 250 MeV for the 'Sp and 9S, channels are 
compared with the Paris interaction. Special attention is paid to the 
convergence of the higher order Haberzettl expansion and to the 
comparison of the extended methods for energies around the zero 
phase shift pathology for the 1S, channel. The method describes 
well the fully off-shell properties of the t-matrices up to quite high 
energies, while keeping the rank of the separation as low as possi- 
ble in order to be used in three or more body calculations. 39 refs.., 
10 figs. 


37501 (UM-P-93/05) Fermionic field theory and gauge in- 
teractions on random lattices. Griffin, C.J.; Kieu, T.D. Melbourne 
Univ., Parkville, VIC (Australia). School of Physics. [1993]. 16p. Or- 
der Number DE94601565. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Random-lattice fermions have been shown to be free of the dou- 
bling problem if there are no interactions or interactions of a 
non-gauge nature. However, gauge interactions impose stringent 
constraints as expressed by the Ward-Takahashi identities which 
could revive the free-field suppressed doubler modes in loop dia- 
grams. After introducing a formulation for fermions on a new kind of 
random lattice, random, naive and Wilson fermions are compared in 
two dimensional Abelian background gauge theory. It is shown that 
the doublers are revived for random lattices in the continuum limit, 
while demonstrating that gauge invariance plays the critical role in 
this revival. Some implications of the persistent doubling phenome- 
non on random lattices are also discussed. 24 refs., 9 figs. 


37502 (UM-P-93/11) CP violation in Higgs decays. He, Xi- 
aogang; Ma, J.P.; McKellar, B. Melbourne Univ., Parkville, VIC 
(Australia). School of Physics. Feb 1993. 9p. Sponsored by Aus- 
tralian Research Council, Canberra, ACT (Australia). (OZ—93/5.). 
Order Number DE94601607. Source: OSTI; NTIS (US Sales Only); 
INIS. 

This contribution deals with CP violation in fermion pair decays 
of Higgs boson. Some CP odd observables related to the tree level 
decay amplitude are identified. It was found that a few thousand 
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Higgs boson decay events can already provide important informa- 
tion about CP violation. If the Higgs boson is produced, such an 
analysis could be carried out at the new generation of colliders 
such as SCC, LHC and NLC. 11 refs. 


37503 (UM-P-—93/16) CP test in the W pair production via 
photon fusion at NLC. Ma, J.P.; McKellar, B.H.J. Melbourne 
Univ., Parkville, VIC (Australia). School of Physics. [1993]. 12p. 
(OZ-93/06.). Order Number DE94601608. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The possibility to test CP invariance in the W*W~ production via 
photon fusion at NLC was studied. The predictions of the CP viola- 
tion effects are made within two Higgs doublet extensions of the 
minimal standard model, where CP violation is introduced by a 
neutral Higgs exchange in s channel. The width effect in the Higgs 
propagator on the CP violation effects is discussed in detail. The 
CP violation effects can be measured in some parameter region of 
the extensions. 12 refs., 1 fig. 


37504 (UM-P-93/22) The Dirac equation in Kerr spacetime, 
spheroidal coordinates and the M.I.T. bag model of hadrons. 
McKellar, B.H.J. (Melbourne Univ., Parkville, VIC (Australia). 
School of Physics); Thomson, M.J.; Stephenson, G. J. Jr. Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics. Mar 
1993. 13p. (OZ—93/08.). Order Number DE94601566. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Dirac equation in Kerr spacetime is separated using the ro- 
tating tetrad formalism. This allows solutions of the Dirac equation, 
in flat spacetime, written in oblate and prolate spheroidal coordi- 
nates to be extracted. The usual M.I.T. bag boundary condition, is 
then found to be incompatible with a nonvanishing separated wave 
function except in the spherical limit. However, it is shown that an 
alternative boundary condition can arise naturally in scalar- 
pseudy scalar potential models, that is physically motivated and 
allows for a non-trivial solution. 16 refs. 
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Refer also to citation(s) 37502, 37503, 37504, 37524, 37528, 
37536, 37537, 37543, 37579, 37619, 37623 


37505 (BUP—1992-02) Theoretical determination of the 
masses of the Higgs Boson and the Top Quark in the Stan- 
dard Model. Osland, P. (Bergen Univ., Dept. of Physics (Norway)); 
Wu, T.T. Bergen Univ. (Norway). Dept. of Physics. Jan 1992. 11p. 
Order Number DE94602575. Source: OSTI; NTIS; INIS. 

By purely theoretical arguments involving the absence of certain 
divergences in the Standard Model, the masses of the Higgs and 
the top quark have been found to be my=190 GeV and m=120 
GeV. This value of m; is within the range favored by existing phe- 
nomenology. The Higgs of this mass has a width of 1 GeV, with 
the major branching ratios of 77%, 22% and 1% into W*W-, ZZ 
and b anti b, and is quite easy to detect at SSC and LHC even 
without enhanced luminosity. 19 refs., 1 fig. 


37506 (DOE/ER/40150—242) Qualitative and quantitative as- 
pects of the QCD theory of elastic form factors. Radyushkin, 
A.V. (Old Dominion Univ., Norfolk, VA (United States). Dept. of 
Physics). Continuous Electron Beam Accelerator Facility, Newport 
News, VA (United States). [1993]. 10p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-84ER40150. 
(CEBAF-TH-93-12). Order Number DE93040864. Source: OSTI; 
NTIS; INIS; GPO Dep. 

A long-standing controversy about the early applicability of per- 
turbative QCD to elastic form factors is reviewed with a particular 
emphasis on the qualitative and quantitative aspects of the modern 
QCD picture of hadronic structure. 


37507 (IC—93/167) Relativistic two-body system in 1+1- 
dimensional QED 1. on the circle S’. Barut, A.O.; Saradzhev, 
F.M. International Centre for Theoretical Physics, Trieste (Italy). 
Jun 1993. 22p. Order Number DE94603716. Source: OSTI; NTIS 
(US Sales Only); INIS. 

From the coupled Maxwell-Dirac equations for two fermions 
fields ~1, wo we derive a covariant 2-body equation for the 


composite field ®(x1, x2) in configuration space which includes ra- 
diative self energy effects. Both Coulomb gauge and covariant 
gauge have been used and their equivalence is proved. For the 
space S' we solve the two-body equation with mutual interactions 
exactly and obtain the mass spectrum in the case of massless 
fermions. (author). 7 refs, 5 figs. 


37508 (IC-93/174) Flavor changing neutral currents in 
SU(3) x U(1) models. Pisano, F. (international Centre for Theoreti- 
cal Physics, Trieste (Italy)); Pleitez, V. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1993. 8p. Order Number 
DE94602576. Source: OSTI; NTIS (US Sales Only); INIS. 

We consider flavor changing neutral current effects coming from 
the Z’ exchange in 3-3-1 models. We show that the mass of this ex- 
tra neutral vector boson may be less than 2 TeV. (author). 12 refs. 


37509 (IC—93/178) Out of equilibrium phase transitions 
and a toy model for disoriented chiral condensates. Bedaque, 
P.F.; Das, A. International Centre for Theoretical Physics, Trieste 
(Italy). Jul 1993. 17p. Grant DE-FG02-91ER40685. (UR—-1315;ER— 
40685-765.). Order Number DE94601642. Source: OSTI; NTIS 
(US Sales Only); INIS. 

We study the dynamics of a second order phase transition in a 
situation that mimics a sudden quench to a temperature below the 
critical temperature in a model with dynamical symmetry breaking. 
In particular we show that the domains of correlated values of the 
condensate grow as ,/t and that this result seems to be largely 
model! independent. (author). 9 refs. 


37510 (I\C—93/187) Enhancement of the rate of radiative 
processes in the field of a magnetic monopole. Barut, A.O. (in- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Shnir, 
Ya.M.; Knyazev, M.A.; Tolkachev, E.A. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1993. 9p. Order Number 
DE94603717. Source: OSTI; NTIS (US Sales Only); INIS. 

The spontaneous emission rate for the bound system charge- 
dyon is calculated. It is shown that the magnetic monopole fields 
leads to the significant increase of the rate of radiative processes. 
(author). 14 refs. 


37511 (IC—93/198) Cosmoparticle physics of family 
symmetry breaking. Khiopov, M.Yu. International Centre for Theo- 
retical Physics, Trieste (Italy). Jul 1993. 12p. Order Number 
DE94601623. Source: OSTI; NTIS (US Sales Only); INIS. 

The foundations of both particle theory and cosmology are 
hidden at super energy scale and can not be tested by direct labo- 
ratory means. Cosmoparticle physics is developed to probe these 
foundations by the proper combination of their indirect effects, thus 
providing definite conclusions on their reliability. Cosmological and 
astrophysical tests turn to be complementary to laboratory 
searches of rare processes, induced by new physics, as it can be 
seen in the case of gauge theory of broken symmetry of quark and 
lepton families, ascribing to the hierarchy of the horizontal symme- 
try breaking the observed hierarchy of masses and the mixing 
between quark and lepton families. 36 refs. 


37512 (INS-J-176) Proceedings of the workshop on quark 
and lepton mass matrices. Koide, Yoshio (ed.) (Shizuoka Univ. 
(Japan). Dept. of Physics). Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. Mar 1993. 107p. (CONF-921296—: Workshop on 
quark and lepton mass matrices, Tanashi (Japan), 1-2 Dec 1992). 
Order Number DE94707692. Source: OSTI; NTIS; INIS. 

This issue is the collection of the papers presented at the title 
workshop. The 8 of the presented papers are indexed individually. 
(J.P.N.). 


37513 (JINR—2-53-92, pp. 17-28) Scalar dilaton-quarkonium 
meson in nucleon structure. Nikolaev, V.A. (Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). Lab. of Theoretical 
Physics); Novozhilov, V.Yu.; Tkachev, O.G. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. In JINR rapid com- 
munications. Collection no. 2. 70p. Order Number DE9460235+4. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Static properties and electromagnetic form factors of nucleons 
are calculated in the generalized Skyrme model with an explicit 
scalar dilaton-quarkonium meson which saturates the quark-loop 
contribution to the scale anomaly of QCD. 18 refs.; 8 figs.; 1 tab. 
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37514 (JINR—5-56-92, pp. 51-56) Kinetic equations for the 
quark condensate in the NJL type models. Kuptsov, M.A.; Pro- 
zorkevich, A.V.; Smolyanskij, S.A.; Toneev, V.D. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 5. 62p. Order Number 
DE94602230. Source: OSTI; NTIS (US Sales Only); INIS. 

In the self-consistent mean field approximation, the Vlasov type 
kinetic equation is derived withiun schematic four-fermion super- 
conducting model of the NJL type for an arbitrary group of internal 
symmetry. 11 refs. 


37515 (ORNL/FTR-4674) Travel to Sweden to participate in 
the Quark Matter ‘93 International conference and the PHENIX 
collaboration meeting and to Switzerland to visit CERN: For- 
eign trip report, June 17—July 3, 1993. Obenshain, F.E.; Plasil, 
F. Oak Ridge National Lab., TN (United States). 11 Aug 1993. 11p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93019176. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

The travelers attended the Quark Matter '93 (QM’93) conference 
in Borlaenge, Sweden. The conference was patterned after the 
QM’91 meeting held in Gatlinburg, Tennessee, in November 1991. 
The travelers attended the first PHENIX collaboration meeting held 
outside the US, in Lund, Sweden. Presentations were made on all 
PHENIX subsystems, partly for the benefit of non-US collaborators. 
One traveler (F.P.) presented the status of the PHENIX muon de- 
tector was presented. Both travelers visited CERN. The primary 
mission was to show the WA93/98 experiment to visiting DOE offi- 
cials, and to assess problems and action areas related to the 
repatriation of a defunct ORNL-built containing 
depleted-uranium plates. 


calorimeter 


37516 (RAL—93-020) The quark mass spectrum in the Uni- 
versal Seesaw model. Ranfone, S. Rutherford Appleton Lab., 
Chilton (United Kingdom). Mar 1993. tip. Order Number 
DE94601653. Source: OSTI; NTIS (US Sales Only); INIS. 

In the context of a Universal Seesaw model implemented in a 
left-right symmetric theory, we show that, by allowing the two 
left-handed doublet Higgs fields to develop different vacuum- 
expectation-values (VEV’s), it is possible to account for the 
observed structure of the quark mass spectrum without the need of 
any hierarchy among the Yukawa couplings. In this framework the 
top-quark mass is expected to be of the order of its present experi- 
mental lower bound, m ~ 90 to 100 GeV. Moreover, we find that, 
while one of the Higgs doublets gets essentially the standard 
model VEV of approximately 250 GeV, the second doublet is ex- 
pected to have a much smaller VEV, of order 10 GeV. The 
identification of the large mass scale of the model with the Peccei- 
Quinn scale fixes the mass of the right-handed gauge bosons in 
the range 10” to 10'° GeV, far beyond the reach of present col- 
lider experiments. (author). 


37517 (RAL—93-022) Quark model form factors for heavy 
quark effective theory. Close, F.E. (Rutherford Appleton Lab., 
Chilton (United Kingdom)); Wambach, A. Rutherford Appleton Lab., 
Chilton (United Kingdom). May 1993. 13p. (OUTP-—93-06-P.). Order 
Number DE94602589. Source: OSTI; NTIS (US Sales Only); INIS. 

We show how both the spectroscopy of heavy-light hadrons and 
the slope of the Isgur-Wise function can be simultaneously fitted 
when Heavy Quark Effective Theory is matched onto dynamical 
quark models, including careful treatment of Wigner rotations. 
Working consistently to order u-bar® and using the parameters 
from hadron spectroscopy as input, we determine the slope param- 
eter p for s-wave transitions to be 1.13 + 0.04. This agrees with 
the empirical value for b — c transitions. (author) 


37518 (RAL—93-025, pp. 61-137) Relativistic quantum me- 
chanics, QED and QCD. Jones, T. (Liverpool Univ. (United 
Kingdom)). Rutherford Appleton Lab., Chilton (United Kingdom). 
Apr 1993. (CONF-9209388-: School for young high energy physi- 
cists, Abingdon (United Kingdom), 6 Sep 1992). In Proceedings of 
the school for young high energy physicists. 250p. Order Number 
DE94602554. Source: OSTI; NTIS (US Sales Only); INIS. 

This lecture, given at the 1992 School for graduate High Energy 
Physicists held in Abingdon, looks at the techniques of relativistic 
quantum mechanics and quantum field theory. It aims to prepare 
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the student to read Feynman rules off a Langrangian and used 
them to calculate amplitudes and cross sections. It concentrates on 
the parity-conserving sector of the Standard Model, quantum elec- 
trodynamics and quantum chromodynamics. (UK). 


37519 (RAL-93-025, pp. 139-212) The standard model and 
beyond. Maxwell, C. (Durham Univ. (United Kingdom)). Rutherford 
Appleton Lab., Chilton (United Kingdom). Apr 1993. (CONF- 
9209388—-: School for young high energy physicists, Abingdon 
(United Kingdom), 6 Sep 1992). In Proceedings of the school for 
young high energy physicists. 250p. Order Number DE94602554. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This lecture, delivered at the 1992 School for graduate High En- 
ergy Physicists held in Abingdon, United Kingdom, consider the 
Standard Model and what lies beyond it, namely the possibility of 
Grand Unified Theories and the idea of supersymmetry. (UK). 


37520 (SLAC-PUB-6335) A relativistic constituent quark 
model. Schlumpf, F. Stanford Linear Accelerator Center, Menlo 
Park, CA (United States). Aug 1993. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-76SF00515. 
(CONF-9308164—2: 14. European conference on few-body prob- 
lems in physics, Amsterdam (Netherlands), 22-27 Aug 1993). 
Order Number DE93041085. Source: OSTi; NTIS; INIS; GPO Dep. 
We investigate the predictive power of a relativistic quark model 
formulated on the light-front. The nucleon electromagnetic form fac- 
tors, the semileptonic weak decays of the hyperons and the 
magnetic moments of both baryon octet and decuplet are calcu- 
lated and found to be in excellent agreement with experiment. 


37521 (UM-P-—92/94) Unravelling the structure of matter on 
high-performance computers. Kieu, T.D.; McKellar, B.H.J. Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics. Nov 
1992. 10p. Sponsored by Australian Research Council, Canberra, 
ACT (Australia). (OZ—92/34.). Order Number DE94601620. Source: 
OSTI; NTIS (US Sales Only); INIS. 

he various phenomena and the different forms of matter in na- 
ture are believed to be the manifestation of only a handful set of 
fundamental building blocks-the elementary particles-which interact 
through the four fundamental forces. In the study of the structure of 
matter at this level one has to consider forces which are not suffi- 
ciently weak to be treated as small perturbations to the system, an 
example of which is the strong force that binds the nucleons to- 
gether. High-performance computers, both vector and parallel 
machines, have facilitated the necessary non-perturbative treat- 
ments. The principles and the techniques of computer simulations 
applied to Quantum Chromodynamics are explained examples in- 
clude the strong interactions, the calculation of the mass of 
nucleons and their decay rates. Some commercial and special- 
purpose high-performance machines for such caiculations are also 
mentioned. 3 refs., 2 tabs. 


37522 (UM-P-93/40) A possible way of connecting the 
Grassmann variables and the number of generation. He, Xiao- 
gang. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. Apr 1993. 7p. Sponsored by Australian Research Coun- 
cil, Canberra, ACT (Australia). (OZ-93/10.). Order Number 
DE94601624. Source: OSTI; NTIS (US Sales Only); INIS. 

A Left-Right symmetric model is constructed in which the number 
of generation is related to Grassmann variables. Two sets of com- 
plex Grassmann variables (615,672), (6), 6*;) are associated with 
left-and right-handed quark and lepton fields, respectively. Expand- 
ing quark and lepton fields in powers of the Grassmann variables, 
it was found that there are exactly three generations of quarks and 
leptons. Integrating out the Grassmann variables, phenomenologi- 
cally acceptable fermion mass matrices were obtained. 5 refs. 


6623 Specific interactions, Decays and Processes 


Refer also to citation(s) 37573, 37576, 37584, 37588, 37593, 
37625, 37636, 37642, 37651 


37523 (ANL-HEP-CP-—93-61) FNAL polarized beams and 
spin dependence at RHIC. Yokosawa, A. Argonne National Lab., 
IL (United States). [1993]. 5p. Sponsored by USDOE, Washington, 





DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
9306221-1: 19 international conference on elastic and diffractive 
scattering (5th Blois workshop), Providence, RI (United States), 8- 
12 Jun 1993). Order Number DE93019537. Source: OSTI; NTIS; 
INIS; GPO Dep. 

We review activities with experiments using polarized protons 
and polarized antiprotons at Fermilab for future high-energy spin 


physics we describe an experimental program with polarized col- 
lider at RHIC. 


37524 (ANL/PHY/CP-—80774) 72-7 scattering in a QCD based 
model field theory. Roberts, C.D. Argonne National Lab., IL 
(United States). [1993]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-31109-ENG-38. (CONF- 
930637-3: 13. international conference on particles and nuclei, 
Perugia (Italy), 27 Jun - 3 jul 1993). Order Number DE94000463. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Short communication PION-PION INTERACTIONS/scattering; 
PION-PION INTERACTIONS/quantum chromodynamics; PERTUR- 
BATION THEORY; SCATTERING; CHIRAL SYMMETRY; COLOR 
MODEL 


37525 (BNL-49360) Search for top quark with DO detector. 
Protopopescu, S.D. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO02-76CH00016. (CONF-930363—- 
7: 28. conference on quantum chromodynamics and high energy 
hadronic interactions, Les Arcs (France), 13-27 Mar 1993). Order 
Number DE93040170. Source: OSTI; NTIS; INIS; GPO Dep. 

We report preliminary results of a search for the top quark by the 
Dv collaboration at the Fermilab Tevatron pp collider using a data 
sample corresponding to an integrated luminosity of about 7.5 
pb—'. Events with a high py isolated electron and large missing Ey 
which are candidates for containing W bosons were studied. Only 
one vent was found having an additional isolated lepton. Combin- 
ing the ee and ey channels we set a lower limit of 99 GeV/c? for 
the top quark mass. 


37526 (BNL-49421) Evidence of high densities from J/y 
suppression. Gavin, S. Brookhaven National Lab., Upton, NY 
(United States). Aug 1993. 5p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH00016. (CONF- 
930636—2: 10. international conference on_ ultra-relativistic 
nucleus-nucleus collisions, Borlaenge (Sweden), 20-24 Jun 1993). 
Order Number DE93041153. Source: OSTI; NTIS; INIS; GPO Dep. 

Evidence of high densities in nucleus-nucleus collisions is ex- 


tracted by comparing hadron-nucleus and nucleus measurements 
of J/w production. 


37527 (CEA-DAPNIA-SPP-92-19) Probing the ‘Penguin’ 
contribution in B—7zz at an asymmetric B meson factory. Alek- 
san, R.; Gaidot, A.; Vasseur, G. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. d’Astrophysique, de la Physique 
des Particules, de la Physique Nucleaire et de I'Instrumentation 
Associee. Sep 1992. 22p. Order Number DE94602601. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study the experimental sensitivity to ‘penguin’ contributions in 
the decays B77. The detection efficiencies for the three decay 
modes B°(anti B°)+2+x-, B°(anti B°)+2 neutral 7 neutral and 
B+-—7x+7 neutral are 0.63, 0.45 and 0.54 respectively. Assuming 
an integrated luminosity of 100fb—' collected at the Y (4S) energy 
using an asymmetric ete B factory, the efficiencies allow one to 
probe direct CP violation induced by the interference of the specta- 
tor and the ‘penguin’ diagrams by measuring the asymmetry R*— 
=(—A*t~———_ anti A*~—)/(—A*t~—+— anti At~—) of the inte- 
grated rates B°2*+2-and anti B°-.x+x- with an experimental 
sensitivity of o,,- =6.5%. This decay mode further allows one to 
measure the parameter sin2a characterizing CP violation induced 
by the B° - anti B° mixing. We show that this parameter can be 
determined even when the ‘penguin’ diagrams cannot be neglected 
using an isospin analysis. However, we find that there is a sizeable 
increase of the measurement error o(sin2a) since this error be- 
comes of the order of 0.16 instead of 0.10 for the ideal case where 
only the spectator diagrams are contributing. 
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37528 (CONF-9306134-2) Hadronic molecules and scatter- 
ing amplitudes from the nonrelativistic quark model. Barnes, T. 
Oak Ridge National Lab., TN (United States). [1993]. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From Conference on hadron; Como (italy); 21- 
25 Jun 1993. Order Number DE94000377. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This report summarizes recent calculations of low-energy 
hadron-hadron scattering amplitudes in the nonrelativistic quark po- 
tential model, which assume that the scattering mechanism is a 
single interaction (usually OGE) followed by constituent 
interchange. We refer to the scattering diagrams as “quark Born di- 
agrams.” For the cases chosen to the isolate this mechanism, |=2 
nam, 1=3/2 Kx, KN and NN, the results are usually in good agree- 
ment with experimental S-wave scattering amplitudes given 
standard potential-model parameters. These calculations also lead 
to predictions of vector-vector bounds states, one of which may be 
the 6(1710). This assignment can be tested by searches for KKxx 
and ¢x°-y decay modes of the 6(1710). 


37529 (DOE/FTR-—93017330) Travel to E760 group meeting 
in Genova, Italy and to CERN in Geneva, Switzerland: Foreign 
trip report, March 16-20, 1992. Lipton, R.; Rapidis, P.A. Fermi 
National Accelerator Lab., Batavia, IL (United States). 15 Apr 1992. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. Order Number DE93017330. Source: 
OSTI; NTIS (US Sales Only); GPO Dep. 

This report briefly discusses research conducted at Genova, Italy 
on j/psi mesons and psi widths; observation of the 1P1 state of 
charmonium; form factor of the proton; and observation of a state 
at 1520 Mev/C**2 in the proton-antiproton interaction - X + pion 
neutral, with X decaying to pion neutral and pion neutral. Work at 
CERN mainly dealt with the construction of the silicon vertex de- 
tector. 


37530 (FNAL/C—93/122-E) Jet shapes in hadron and elec- 
tron colliders. Wainer, N. Fermi National Accelerator Lab., 
Batavia, IL (United States). May 1998. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9303172-3: 1993 Rencontres de Physique de La Vallee 
D'Aoste, LaThuile (Italy), 8-13 Mar 1993). Order Number 
DE93019386. Source: OSTI; NTIS; INIS; GPO Dep. 

High energy jets are observed both in hadronic machines like 
the Tevatron and electron machines like LEP. These jets have an 
extended structure in phase space which can be measured. This 
distribution is usually called the jet shape. There is an intrinsic 
relation between jet variables, like energy and direction, the jet al- 
gorithm used, and the jet shape. Jet shape differences can be 
used to separate quark and gluon jets. 


37531 (FNAL/C—93/198-E) Measurement of the B* and B° 
lifetimes. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Aug 1993. 17p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States); Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada); Sloan (Alfred 
P.) Foundation, New York, NY (United States). DOE Contract 
AC02-76CH03000. (CONF-930823—2: Symposium on lepton and 
photon interactions, Ithaca, NY (United States), 10-15 Aug 1993). 
Order Number DE93019906. Source: OSTI; NTIS; INIS; GPO Dep. 

The lifetimes of the B+ and B° have been measured using a 
sample of fully reconstructed B decays. Using ~ 19,000 J/yp — 
u*y- decays recorded with the Collider Detector at Fermilab, 75 
+ 10 charged and 61 + 9 neutral B mesons have been recon- 
structed in the CDF silicon vertex detector. Unbinned likelihood fits 
to the proper lifetime distributions of these B mesons give r+ = 
1.63 + 0.21 (stat) + 0.16 (sys) ps, 7° = 1.54 + 0.2 (stat) + 0.10 
(sys) ps, r*r° = 1.06 + 0.20 (stat) + 0.12 (sys). 


37532 (FNAL/C—93/199-E) The cross section for the pro- 
duction of bb pairs in pp collisions at \/s = 1.8 TeV. CDF 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Aug 1993. 16p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 
(United States); Sloan (Alfred P.) Foundation, New York, NY 
(United States); Natural Sciences and Engineering Research 
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Council of Canada, Ottawa, ON (Canada); DOE Contract AC02- 
76CH03000. (CONF-930823—4: Symposium on lepton and photon 
interactions, Ithaca, NY (United States), 10-15 Aug 1993). Order 
Number DE93019900. Source: OSTI; NTIS; INIS; GPO Dep. 

The cross section for pp — bbX is measured from high mass ey 
events coliected with the CDF detector during the 1988-1989 run 
of the Fermilab Tevatron. Comparisons are made between the data 
and next-to-leading order (NLO) Quantum Chromodynamics 
(QCD) 


37533 (FNAL/C—93/200-E) Measurement of the B meson 
and b quark cross-sections in pp collisions at \/s = 1.8 TeV 
using the exclusive decays B+ — J/iK* and B® — J/~K*°. 
CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). Aug 1993. 9p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO02-76CH03000. (CONF- 
930823-8: Symposium on lepton and photon interactions, Ithaca, 
NY (United States), 10-15 Aug 1993). Order Number DE93019907. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The production of b quarks in pp collisions in the Collider Detec- 
tor at Fermilab (CDF), using the B meson decay channels B* — J/ 
wK* and B° — J/wK*®, with J/b — uty and K*® — Ktx-, and 
their charge conjugates. Measurements of the B meson with b 
quark cross-sections integrated above minimum transverse mo- 
mentum values in the rapidity range |y| < 1 are described. The first 
fully differential B meson cross-section measurement, in the same 
rapidity range, is also reported. Comparison is made to previous 
CDF measurements and to the O(a.%) theoretical calculations. 


37534 (FNAL/C—93/201-E) The two-jet differential cross- 
section at CDF. CDF Collaboration. Fermi National Accelerator 
Lab., Batavia, IL (United States). Aug 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO03000. (CONF-930823—1: Symposium on lepton and photon 
interactions, Ithaca, NY (United States), 10-15 Aug 1993). Order 
Number DE93019905. Source: OSTI; NTIS; INIS; GPO Dep. 

Results for production of two or more hadronic jets at \/ s = 
1800 GeV at the Fermilab Tevatron are presented. The data are 
compared with the results predicted by perturbative QCD. Ratios of 
cross-sections are also given. 


37535 (FNAL/C—93/202-E) Direct photon results from CDF. 
CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). Aug 1993. 22p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-930823—10: Symposium on lepton and photon interactions, 
Ithaca, NY (United States), 10-15 Aug 1993). Order Number 
DE93019908. Source: OSTI; NTIS; INIS; GPO Dep. 

Results using isolated direct photons measured with the CDF de- 
tector during the 1992-1993 run of the Fermilab Tevatron are 
presented. Photon detection and background subtraction are de- 
scribed. Measurement of the inclusive photon cross section as well 
as photon-jet cross sections are discussed and compared to next- 
to-leading order QCD predictions. “ 


37536 (FNAL/C—93/204-E) Measurement of the inclusive jet 
cross section in pp collisions at CDF. CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Aug 1993. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-930823-11: Symposium on 
lepton and photon interactions, Ithaca, NY (United States), 10-15 
Aug 1993). Order Number DE94000581. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The status of the CDF inclusive jet cross section measurement 
from the 1992-1993 run of the Fermilab Tevatron is described. The 
E+ range of the jets extends from 15 to 420 GeV. Corrections are 
made to the measured cross section to obtain a true transverse 
energy spectrum. The corrected cross section is compared with 


next-to-leading order (NLO) QCD calculations and to the 1989 CDF 
data. 


37537 


(FNAL/C—93/205-E) Search for excited quarks in pp 
collisions at \/s = 1.8 TeV. CDF Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (United States). Aug 1993. 12p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-76CH03000. (CONF-930823-9: Symposium on lepton and 
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photon interactions, Ithaca, NY (United States), 10-15 Aug 1993). 
Order Number DE93019910. Source: OSTI; NTIS; INIS; GPO Dep. 

lf quarks are composite particles then excited states are ex- 
pected in pp collisions. Using the CDF detector we have searched 
for excited quarks (q*) which decay to common quarks by emitting 
a W boson (q* — qW) or a photon (q* — q-7). In the W + jet and 
photon + jet mass spectra we see no compelling evidence for a q” 
mass resonance. We set an upper limit on the q* cross section vs. 
mass, and using the simplest model of excited quark production, 
we exclude excited quarks in the mass range 90 < M* < 570 GeV 
at 95% confidence level. This analysis is preliminary and only sta- 
tistical uncertainties have been included. 


37538 (FNAL/C—93/206-E) The center-of-mass angular dis- 
tribution of prompt photons produced in pp collisions at \/s = 
1.8 TeV. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Aug 1993. 12p. Sponsored by USDOE, 
Washington, DC (United States); National Science Foundation, 
Washington, DC (United States); Ministry of Education, Science 
and Culture (Japan); Sloan (Alfred P.) Foundation, New York, NY 
(United States). DOE Contract AC02-76CH03000. (CONF-930823— 
7: Symposium on lepton and photon interactions, Ithaca, NY 
(United States), 10-15 Aug 1993). Order Number DE93019899. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Data taken with the Collider Detector at Fermilab (CDF) during 
the 1992-1993 run of the Tevatron are used to measure the distri- 
bution of the center-of-mass angle between isolated prompt 
photons and the beam direction. The shape of the angular distribu- 


tion for photon-jet events is found to differ from the predictions of 
NLO QCD. 


37539 (FNAL/C—93/208-E) A study of events with the high- 
est total transverse energy in CDF. CDF Collaboration. Fermi 
National Accelerator Lab., Batavia, IL (United States). Aug 1993. 
11p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-930823-3: Symposium on lep- 
ton and photon interactions, Ithaca, NY (United States), 10-15 Aug 
1993). Order Number DE93019904. Source: OSTI; NTIS; INIS; 
GPO Dep. 

The properties of proton-antiproton interactions in which the total 
transverse energy exceeds 320 GeV are described. The events 
have been recorded at the Fermilab Tevatron collider operating at 
a center-of-mass energy of 1.8 TeV. The differential cross-section 
is in good agreement with the QCD predictions. 


37540 (FNAL/C—93/209-E) The lepton charge asymmetry in 
the decay of W bosons produced in pp collisions at ,\/s = 1.8 
TeV. CDF Collaboration. Fermi National Accelerator Lab., Batavia, 
IL (United States). Aug 1993. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States); National Science Foundation, 
Washington, DC (United States); Sloan (Alfred P.) Foundation, 
New York, NY (United States); Natural Sciences and Engineering 
Research Council of Canada, Ottawa, ON (Canada); DOE Contract 
AC02-76CH03000. (CONF-930823—-6: Symposium on lepton and 
photon interactions, Ithaca, NY (United States), 10-15 Aug 1993). 
Order Number DE93019903. Source: OSTI; NTIS; INIS; GPO Dep. 

The charge asymmetry as a function of rapidity, A(yl), has been 
measured using the W decays to electrons and muons recorded by 
CDF during the 1992-93 run of the Tevatron Collider at Fermilab. 
The luminosity used, approximately 20 pb~', and detector im- 
provements have lead to a six fold increase in statistics (in the 
plug region the increase is almost an order of magnitude) making 
discrimination between sets of parton distributions possible. Our 
data favors the most recent parton distributions and demonstrates 
the growing value of collider data in the measurement of the pro- 
ton’s structure. 


37541 (FNAL/C—93/211-E) A search for new gauge bosons 
in pp collisions at ,/s = 1.8 TeV in the dielectron decay mode. 
CDF Collaboration. Fermi National Accelerator Lab., Batavia, IL 
(United States). Aug 1993. 10p. Sponsored by USDOE, Washing- 
ton, DC (United States); National Science Foundation, Washington, 
DC (United States); Ministry of Education, Science and Culture 
(Japan); Natural Sciences and Engineering Research Council of 
Canada, Ottawa, ON (Canada); Sloan (A DOE Contract AC02- 
76CH03000. (CONF-930823-5: Symposium on lepton and photon 





interactions, Ithaca, NY (United States), 10-15 Aug 1993). Order 
Number DE93019901. Source: OSTI; NTIS; INIS; GPO Dep. 

We have searched for the production of a neutral gauge boson 
(Z') with mass above 200 GeV/* in fp collisions with the CDF de- 
tector. We present a 95% confidence level (C.L.) limit on the Z’ = 
ee production cross section, assuming Standard Model coupling 
strengths. 


37542 (FNAL/C—93/223) Top search at the Tevatron. Li- 
Demarteau, Q. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jul 1993. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF-930449— 
2: International workshop on physics and instrumentation at future 
linear colliders, Kona, HI (United States), 26-30 Apr 1993). Order 
Number DE93019392. Source: OSTI; NTIS; INIS; GPO Dep. 

Preliminary results on the top quark search at the TEVATRON 
are reported. The Dv experiment, observing one candidate event 
in the ey channel and combining the ee and ey channel analyses, 
sets a lower limit of 103 GeV/c? (99 GeV/c*) for the top quark 
mass with (without) background subtraction at 95% confidence 
level. The CDF experiment, observing two candidate events, sets a 
top mass lower limit of 108 GeV/c* at 95% confidence level for the 
ee, wy and ey data combined, without background subtraction. 
Work is in progress at both experiments to reduce the backgrounds 
in the lepton + jets channel. 


37543 (FNAL/C—93/238) Recent Fermilab results on 
hadroproduction of heavy flavors. Garbincius, P.H. Fermi Na- 
tional Accelerator Lab., Batavia, IL (United States). Aug 1993. 29p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9306134—3: Conference on 
hadron, Como (italy), 21-25 Jun 1993). Order Number 


DE94000595. Source: OSTI; NTIS; INIS; GPO Dep. 

Recent results from various Fermilab experiments on the 
hadroproduction of states containing charm, bottom, and top 
quarks are discussed. These include observation of the spectra, 
lifetime, and production characteristics of charmonium, open charm 


states, and bottom particle production with both high energy fixed 
target and p-p collider facilities. The status of the search for the top 
quark by the Fermilab collider experiments is updated. 


37544 (FNAL/C—93/274-E) b Quark production cross sec- 
tions and the b — 6 correlated production cross section at 
CDF. Huffman, B.T. (Pittsburgh Univ., PA (United States)). CDF 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Sep 1993. 8p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9307143—1: 5. international symposium on heavy flavor physics, 
Montreal (Canada), 6-10 Jul 1993). Order Number DE94000620. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Recent results on b quark and B meson production cross sec- 
tions have been obtained at ,/s = 1.8 TeV proton-antiproton 
collisions using the Collider Detector Facility (CDF) at Fermilab, us- 
ing the exclusive decay modes B+ —J/¥ K+ and B° — J/¥ K*. 
Another measurernent made using data from the 1988-89 run on 
the correlated b + b cross section is also presented. 


37545 (FNAL/C—93/275-E) Searches for B hadrons at CDF. 
Lukens, P.T. CDF Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (United States). Sep 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03000. 
(CONF-9306105—1: 5. international symposium on heavy flavour 
physics, Montreal (Canada), 6-10 Jun 1993). Order Number 
DE94000598. Source: OSTI; NTIS; INIS; GPO Dep. 

The CDF data from the 1992-93 Tevatron run contains a large, 
clean sample of events which contain fully reconstructed J/y — 
u*y-. This data has been employed in a search for B hadrons 
which contain J/y~ amongst their decay products. An analysis of 8 
pb-' of data produces no evidence for A, — J/wA. A signal of 
14.0 + 4.7 events is seen for the Bs, — J/wd. The Bs, mass has 
been determined to be 5383.3 + 4.5 (stat) + 5.0 (syst.). 


37546 (I\C—93/145) Low-energy hadronic interactions be- 
yond the current algebra approach. Ivanov, A.N. (State 
Technical Univ., St. Petersburg (Russian Federation)); Troitskaya, 
N.I.; Nagy, M. International Centre for Theoretical Physics, Trieste 
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(Italy). Jun 1993. 11p. Order Number DE94602600. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The new low-energy AP%-interaction, which is produced by con- 
vergent box-constituent-quark-loop diagrams, is obtained within 
chiral perturbation theory at the quark level (CHPT), with linear re- 
alization of chiral U(3) x U(3) symmetry. Its contributions to 
processes of low-energy interactions of low-lying mesons are in- 
vestigated. The new interaction goes beyond the framework of the 
low-energy current algebra approach and of the effective chiral La- 
grangians with linear realization of chiral symmetry, constructed at 
the hadronic level. (author). 17 refs, 3 figs. 


37547 (IC—93/192) Cosmological constraints on very heavy 
stable neutrinos. Khlopov, M.Yu. (international Centre for Theoret- 
ical Physics, Trieste (Italy)); Konoplich, R.V. International Centre 
for Theoretical Physics, Trieste (Italy). Jul 1993. 22p. Order Num- 
ber DE94601669. Source: OSTI; NTIS (US Sales Only); INIS. 

In the present paper is carried out a detailed analysis of the in- 
fluence of the effects of the very heavy neutrino annihilation (m, 
44 GeV) on the cosmic ray production in the Galaxy. Also consid- 
ered are the possiblities of the search for such neutrinos at 
accelerators in the reaction e+e+-— vv-tildey. 10 refs, 4 figs. 


37548 (IHEP-OTF-91-85) Spin effects in the elastic scatter- 
ing of nucleons and new approach to problems of spin 
structure of hadrons. Babaev, Z.R.; Shchelkachev, A.V. Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov (Russian Federation). Inst. Fiziki Vysokikh Ehnergij. 
1991. 16p. Order Number DE94601670. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Perspectives of decribing of the polarization effects in the frame- 
work of quark-parton model (QPM) are discussed with accent on 
using spin density matrix to describe spin states of partons in 
hadrons. In some case the results differ principally from those 
obtained with the spin distribution functions. The differ model pre- 
dictions for observed one- and two-spin correlations in elastic 
nucleon-nucleon scattering. 12 refs.; 1 fig. 


37549 (IPNO-DRE-$2-30) Photo- and electro-production of 
® meson at high Py. Frascaria, R. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Morlet, M.; Van de Wiele, 
J.; Kunne, R.A.; Audit, G.; Laget, J.M.; Saghai, B. Paris-11 Univ., 
91 - Orsay (France). Inst. de Physique Nucleaire. 1992. 14p. 
(CONF-9210402—: Workshop on European Electron Facility, Mainz 
(Germany), 7-9 Oct 1992). Order Number DE94602599. Source: 
OSTI; NTIS (US Sales Only); INIS. 

High P-T ® exclusive photoproduction appears to be a good way 
to look for and to study the short range hidden color component of 
the wave functions of few body nuclear system, or more generally 
the correlation between two quarks in hadronic matter. The aim of 
this proposal is twofold: the study of ® production on free nucleon, 
and the study of its production on few body systems. Experimental 
data on ® electroproduction on free nucleon are very scarce. This 
is a first reason to undertake a systematic study above 1 GeV/c, in 
order to unravel soft and hard processes. The authors have pa- 
rameterized the existing data and extrapolated them above -t =1 
(GeV/c)*. They have also determined the constraints on the experi- 
mental set-up designed to detect the two decaying Kaons in that 
range of momentum transfer. They have estimated the correspond- 
ing counting rates. If two gluon exchange is the right mechanism to 
describe @ production, it offers a way to unravel the short range 
hidden color component of the wave function of the few body sys- 
tems. Each gluon can now couple to a single quark which belongs 
to a colored cluster. Since such a coupling changes the color, the 
exchange of the two gluons can induce a transition between a hid- 
den color component and a colorless asymptotic state. They have 
estimated the counting rate of the D(+, ®p)n reaction in the quasi- 
free approximation. The contribution of this trivial mechanism 
strongly decreases when the momentum of the undetected neutron 
increases. Above a given neutron momentum the contribution of 
two nucleon processes is expected to take over. The same experi- 
mental set-up will also allow to detect two Kaons in a relative 
S-state: their production is expected to be ‘harder’ than ® produc- 
tion. The authors have investigated the main characteristics of a 
detector dedicated to the study of these reactions. 
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37550 (JINR-2-53-92, pp. 51-57) Phenomenology of very 
high multiplicity production processes. Mandzhavidze, |.D. 
(Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
Lab. of Theoretical Physics); Sissakyan, A. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. In JINR rapid com- 
munications. Collection no. 2. 70p. Order Number DE94602354. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A classification is proposed for possible asymptotic production 
cross sections o, with respect to n which is independent of con- 
crete models of strong interactions and a physical measuring of the 
classification is explained on the basis of the statistical physics pic- 
ture. 11 refs. 


37551 (JINR-3-54-92, pp. 38-50) The observation of sta- 
ble H(S=-2) and A(S=-3) dibaryons. Shakhbazyan, B.A; 
Volokhovskaya, T.A.; Martynov, A.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. In JINR rapid com- 
munications. Collection no. 3. 79p. Order Number DE94602620. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Two events on photographs of the JINR 2m propane bubble 
chamber exposed to 10 GeV/c proton beam were interpreted as 
H(S=-2) and A(S=-3) stable dibaryons of (2408.9+-11.2) and 
(2480.2+-32.5)MeV/c® masses, respectively. 19 refs.; 1 fig.; 6 tabs. 


37552 (JINR-3-54-92, pp. 51-58) The observation of the 
second heavy stable H(S=-2)-dibaryon. Shakhbazyan, B.A.; 
Volokhovskaya, T.A.; Martynov, A.S. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. In JINR rapid com- 
munications. Collection no. 3. 79p. Order Number DE94602620. 
Source: OSTI; NTIS (US Sales Only); INIS. 

A second event which is unambiguously interpreted as the pro- 
duction and weak decay of the decay stable H(S=-2) dibaryon is 
observed. Its mass, equal to My ~=(2384.9+-31.0) MeV/c* is in 
good agreement with the mass the first dibaryon, (2408.9+-11.2 
MeV/c?, recently observed. 5 refs.; 1 fig.; 3 tabs. 


37553 (KEK-PROC—92-11, pp. 13-44) The Brookhaven rare 
kaon decay program. Littenberg, L.S. (Brookhaven National Lab., 
Upton, NY (United States)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111—: KEK work- 
shop on rare kaon decay physics, Tsukuba (Japan), 10-11 Dec 
1991). In Proceedings of KEK workshop on rare kaon decay 
physics. 390p. Order Number DE93788468. Source: OSTI; NTIS; 
INIS. 

The results of the current generation of rare kaon decay experi- 
ments at Brookhaven National Laboratory are reviewed. The 


present status of and plans for such experiments are discussed. 
(author) 73 refs 


37554 (KEK-PROC-—92-11, pp. 45-52) Recent results on 
Kaon decay physics at Fermilab. Winstein, B. (Chicago Univ., IL 
(United States). Enrico Fermi Inst.). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111-: 
KEK workshop on rare kaon decay physics, Tsukuba (Japan), 10- 
11 Dec 1991). In Proceedings of. KEK workshop on rare kaon 
decay physics. 390p. Order Number DE93788468. Source: OSTI; 
NTIS; INIS. 

A brief report on recent results from Fermilab on Kaon decay ex- 
periments will be presented. These are mostly results from E731, 
whose primary goal was the observation of direct CP violation in 
the K, decay to 27. (J.P.N.). 


37555 (KEK-PROC-—92-11, pp. 69-81) Experiments at KEK. 
Shinkawa, Takao (National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan)). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Oct 1992. (CONF-9112111-: KEK workshop on 
rare kaon decay physics, Tsukuba (Japan), 10-11 Dec 1991). In 
Proceedings of KEK workshop on rare kaon decay physics. 390p. 
Order Number DE93788468. Source: OSTI; NTIS; INIS. 

Results of two kaon decay experiments that one searched for a 
lepton-flavor-changing process, the decay K,° — ye and the other 
searched for right-handed weak currents in the decay chain K+ — 
u*v, u* — e*vv-bar and present status of an experiments search- 


ing for direct CP-violation in the decay K_° — 2°ee are presented. 
(author). 
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37556 (KEK-PROC—92-11, pp. 121-131) Future measure- 
ment of K* — 7* vr -bar decay. Kuno, Yoshitaka (TRIUMF, 
Vancouver, BC (Canada)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111—: KEK work- 
shop on rare kaon decay physics, Tsukuba (Japan), 10-11 Dec 
1991). In Proceedings of KEK workshop on rare kaon decay 
physics. 390p. Order Number DE93788468. Source: OSTI; NTIS; 
INIS. 

In this paper, the possibility of a future experiment to search for 
K*+ — z+ vy-bar decay based on the E787 experience will be dis- 
cussed. In section 2, the Standard Model Prediction of the K* — 
a* vy-bar decay and prospect of determination of the CKM matrix 
elements are given. In section 3, a conceptual design of the detec- 
tor is discussed. (J.P.N.). 


37557 (KEK-PROC—92-11, pp. 133-144) Possibility for mea- 
surement of two spin correlations in K* — 7x*yu*p~ decay: 
Search for direct CP violation. Kuno, Yoshitaka (TRIUMF, Van- 
couver, BC (Canada)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111-—: KEK work- 
shop on rare kaon decay physics, Tsukuba (Japan), 10-11 Dec 
1991). In Proceedings of KEK workshop on rare kaon decay 
physics. 390p. Order Number DE93788468. Source: OSTI; NTIS; 
INIS. 

In this paper, a new possibility to search for the direct CP viola- 
tion, that is, a measurement of two muon-spin correlations in Kt — 
a* vv-bar decay at a future kaon factory are reported. (J.P.N.). 


37558 (KEK-PROC-—92-11, pp. 159-167) Search for T- 
violation in Kt — 7°u*v decay. Imazato, J. (National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan)). National Lab. for 
High Energy Physics, Tsukuba, Ibaraki (Japan). Oct 1992. (CONF- 
9112111—: KEK workshop on rare kaon decay physics, Tsukuba 
(Japan), 10-11 Dec 1991). In Proceedings of KEK workshop on 
rare kaon decay physics. 390p. Order Number DE93788468. 
Source: OSTI; NTIS; INIS. 

We propose an experiment to search for T-violating polarization 
of the muon in the K* — x0yu*v, (K,3) decay using the Supercon- 
ducting Toroidal Spectrometer at the K5 beam line of KEK-PS. A 
sensitivity of about 0.1 % to Py will be obtained, corresponding to 
0.6 % in the sensitivity of Im(é). A substantial reduction of system- 
atic errors can be attained by utilizing stopped kaons, in particular 
by taking a double ratio between the forward-going and backward- 
going z° events of the K,,3 decay. (author). 


37559 (KEK-PROC-—92-11, pp. 187-204) KTeV experiments 
at Fermilab. Yamanaka, Taku (Fermi National Accelerator Lab.., 
Batavia, IL (United States)). National Lab. for High Energy Physics, 
Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111—: KEK work- 
shop on rare kaon decay physics, Tsukuba (Japan), 10-11 Dec 
1991). In Proceedings of KEK workshop on rare kaon decay 
physics. 390p. Order Number DE93788468. Source: OSTI; NTIS; 
INIS. 

Fermilab is planning to build a new K, beam line and a new de- 
tector, called KTeV. The purpose of KTeV is to study CP violation 
and rare K, decays. The actual experiments are P832 and E799-II, 
and the they are a collaboration of UCLA, Chicago, Elmhurst, Fer- 
milab, Illinois, Osaka, and Rutgers. In this paper, | will discuss why 
we need KTeV, what KTeV is, explain the two experiments, and 
summarize its advantages at the end. (author). 


37560 (KEK-PROC-—92-11, pp. 227-243) Kaon physics at 
Fermilab Main Injector. Hsiung, Y.B. (Fermi National Accelerator 
Lab., Batavia, IL (United States)). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111-: 
KEK workshop on rare kaon decay physics, Tsukuba (Japan), 10- 
11 Dec 1991). In Proceedings of KEK workshop on rare kaon 
decay physics. 390p. Order Number DE93788468. Source: OSTI; 
NTIS; INIS. 

For high precision and high sensitivity studies of the physics of 
kaon decays, the important characteristics of the new Main Injector 
at Fermilab are its high energy (relative to other 'factories’) and its 
high intensity. Experiments of this kind are becoming increasingly 
important in the study of CP violation and for searches for new in- 
teractions. An extracted beam of 120 GeV will produce a source of 





high energy kaons (10-50 GeV) that will not be surpassed in inten- 
sity by any facility now under consideration world-wide. (author). 


37561 (KEK-PROC-92-11, pp. 253-260) KAON project and 
prospects. Numao, T. (TRIUMF, Vancouver, BC (Canada)). Na- 
tional Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). Oct 
1992. (CONF-9112111-: KEK workshop on rare kaon decay 
physics, Tsukuba (Japan), 10-11 Dec 1991). In Proceedings of 
KEK workshop on rare kaon decay physics. 390p. Order Number 
DE93788468. Source: OSTI; NTIS; INIS. 

The KAON factory project and the current status are briefly de- 
scribed. Typical rare decay and CP violation experiments and their 
physics aer discussed. (author). 


37562 (KEK-PROC-—92-11, pp. 261-270) Impact of fg and 
Bx.5 on the CKM parameters. Geng, C.Q. (Montreal Univ., PQ 
(Canada). Lab. de Physique Nucleaire); Turcotte, P. National Lab. 
for High Energy Physics, Tsukuba, Ibaraki (Japan). Oct 1992. 
(CONF-9112111—: KEK workshop on rare kaon decay physics, 
Tsukuba (Japan), 10-11 Dec 1991). In Proceedings of KEK work- 
shop on rare kaon decay physics. 390p. Order Number 
DE93788468. Source: OSTI; NTIS; INIS. 

The uncertainties of the B-meson decay constant fg and bag pa- 
rameters By.g are reviewed. The effects of these parameters on 
the CKM matrix elements are examined. The implications on rare 
kaon decays are presented. (author). 


37563 (KEK-PROC-—92-11, pp. 271-275) T violation in K* — 
r°yty and Kt — xtu*p- decays. Geng, C.Q. (Montreal Univ., 
PQ (Canada). Lab. de Physique Nucleaire). National Lab. for High 
Energy Physics, Tsukuba, Ibaraki (Japan). Oct 1992. (CONF- 
9112111—: KEK workshop on rare kaon decay physics, Tsukuba 
(Japan), 10-11 Dec 1991). In Proceedings of KEK workshop on 
rare kaon decay physics. 390p. Order Number DE93788468. 
Source: OSTI; NTIS; INIS. 

T violating muon spin involved correlations in K* > 2°ytv and 
K* — x*y*y- decays are discussed. The predictions on these ef- 


fects in various CP violation models are presented. (author). 


37564 (KEK-PROC—92-11, pp. 285-302) Long-distance ef- 
fect and chiral dynamics. Kurimoto, T. (Osaka Univ., Toyonaka 
(Japan). Coll. of General Education). National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan). Oct 1992. (CONF-9112111-: 
KEK workshop on rare kaon decay physics, Tsukuba (Japan), 10- 
11 Dec 1991). In Proceedings of KEK workshop on rare kaon 
decay physics. 390p. Order Number DE93788468. Source: OSTI; 
NTIS; INIS. 

A Lagrangian of pseudo scalar and vector mesons is constructed 
starting from Nambu-Jona-Lasinio type quark Lagrangian. Its pre- 
diction reasonably agrees with the experimental values of the 2 
body radiative decay ratios of pseudo scalars and vectors. K, — 
2+ decay is also considered to show how to treat AS = 1 weak de- 
cay involving kaon. (author). 


37565 (LAL—93-01) Measurement of the strong coupling 
constant using + decays. ALEPH Collaboration. Paris-11 Univ., 
91 - Orsay (France). Lab. de l’'Accelerateur Lineaire. Mar 1993. 
16p. (CERN-PPE-93-41.). Order Number DE94602622. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The strong coupling constant is determined from the leptonic 
branching ratios, the lifetime, and the invariant mass distribution of 
the hadronic final state of the 7 lepton,, using data accumulated at 
LEP with the ALEPH detector. The strong coupling constant mea- 
surement, as(m*,) = 0.330 + 0.046, evolved to the Z mass, yields 
as(M*z) = 0.118 + 0.005. The error includes experimental and the- 
oretical uncertainties, the latter evaluated in the framework of the 
Shifman, Vainshtein and Zakharov (SVZ) approach. The method al- 
lows the non-perturbative contribution to the hadronic decay rate to 
be determined to be 0.3 + 0.5%. 


37566 (LBL-34294) B production at DO. Trippe, T.G. DO Col- 
laboration. Lawrence Berkeley Lab., CA (United States). Jun 1993. 
4p. Sponsored by USDOE, Washington, DC (United States); Na- 
tional Science Foundation, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-930363-6: 28. conference on 
quantum chromodynamics and high energy hadronic interactions, 
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Les Arcs (France), 13-27 Mar 1993). Order Number DE93019250. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The Dv detector is well suited for some aspects of B physics. 
The muon system is capable of triggering on muons with py down 
to 3 GeV/c, is dense and compact to suppress backgrounds from 
punchthrough and decay in flight, and covers a large pseudorapid- 
ity range | 7 | < 3.3. This allows the study of B production in muon 
and multimuon channels over a wide py and 7 range, which should 
provide information about gluon densities at small x. The muon 
inclusive py distribution is shown. Dimuon mass and charge corre- 
lations are analyzed to separate production and decay processes. 
B production in the inclusive B — J/w x as well as J/) and + pro- 
duction are discussed. BB mixing is studied using like-sign dimuon 
events. 


37567 (LBL—34337) Dielectron measurements in p+p and 
p+d interactions from E,oam = 1.0 to 4.9 GeV. Wilson, W.K. DLS 
collaboration. Lawrence Berkeley Lab., CA (United States). Feb 
1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098 ;FG03-88ER40424 
;FG02-88ER40413 ;FG05-88ER40445. (CONF-930197-6: 9. winter 
workshop on nuclear dynamics, Key West, FL (United States), 30 
Jan - 6 feb 1993). Order Number DE93040293. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The first measurements of dielectron production in p+p and p+d 
interactions at incident kinetic energies from 1.0-4.9 GeV are sum- 
marized. The dielectron yield at 4.9 GeV is found to be in excess 
of that expected from hadronic decays. The beam energy and in- 
variant mass dependence of the dielectron yield in p+d interactions 
relative to the yield in p+p interactions are also presented. The ra- 
tio of the yield in p+d to that in p+p interactions decreases from 
nearly 9 at 1.0 GeV to = 2 at 4.9 GeV. The large ratio at 1.0 GeV 
suggests that dielectron production in the p+d system is dominated 
by a p+n process. The beam energy dependence of the ratio indi- 
cates that this p+n contribution decreases with respect to the other 
dielectron sources as the incident energy is increased. 


37568 (RAL—93-011) Probes of heavy meson substructure 
in ete~ annihilation. Close, F.E.; Gounaris, G.J. Rutherford Ap- 
pleton Lab., Chilton (United Kingdom). Mar 1993. 6p. Order 
Number DE94601665. Source: OSTI; NTIS (US Sales Only); INIS. 

Submitted to Physics Letters B. 

We apply Heavy Quark Effective Theory to the production of 
O-and 1— Qgq-bar states in e+e- annihilation. We show that 
HQET implies that the electric quadrupole amplitudes vanish and 
we propose tests for this theory. We also show how HQET can be 
applied to distinguish the °D, and °S; QQ-bar states. (author). 


37569 (RCNP-P—124) Proceedings of the workshop on 7z, 
K, 7-nucleon interactions. Osaka Univ., Ibaraki (Japan). Re- 
search Center for Nuclear Physics. Apr 1992. 117p. (In Japanese). 
(CONF-9102201—: Workshop on z, K, n-nucleon interactions, 
Ibaraki (Japan), 18-20 Feb 1991). Order Number DE94701314. 
Source: OSTI; NTIS; INIS. 

This workshop was held at the Research Center for Nuclear 
Physics, Osaka University, from February 18 to 20, 1991. This is 
the first attempt on this theme. The understanding of atomic nuclei 
as nucleon many body system is inseparable from the deeper un- 
derstanding on the structures of nucleons and mesons and their 
interaction. It is considered that the physical experiment on medium 
energy atomic nuclei which is positively advanced at present in 
various places aims at the understanding of the hadron many body 
system of nucleons and mesons through the phenomena to which 
various degrees of freedom are related. This workshop is going to 
study on such hadron physics of atomic nuclei centering around 
the research including the elementary processes of various prob- 
lems in the interactions of « and nuclei, K and nuclei and n and 
nuclei, taking the problems of the internal structures of hadrons 
themselves into the field of view. More than 50 people took part in 
the workshop, and also the reports from experiment side were car- 
ried out. In this book, 22 papers are collected. (K.I.). 


37570 (UM-P-92/75) CP violating form factors for three 
gauge boson vertex in the two Higgs doublet and left-right 
symmetric models. He, X.G.; Ma, J.P.; McKellar, B.H.J. Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics. [1993]. 
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14p. Sponsored by Australian Research Council, Canberra, ACT 
(Australia). (OZ—92/26.). Order Number DE94601704. Source: 
OSTI; NTIS (US Sales Only); INIS. 

In this paper we calculate the one loop contributions to the CP 
violating three gauge boson coupling in two-Higgs doublet and 
Left-Right symmetric models. In the two-Higgs doublet model only 
a P conserving and CP violating coupling is generated, and it can 
be large as 10-°. In the Left-Right symmetric model both P con- 
serving and violating couplings are generated. Due to constraints 
on the W,-Wpr mixing, these couplings are small. 19 refs., 3 figs. 


37571 (UM-P-93/18) Experimental study of the near 
threshold x*+ p —7*z* n cross section and chiral symmetry. 
Sevior, M.E. (Melbourne Univ., Parkville, VIC (Australia). School of 
Physics); Ambardar, A.; Brack, J.T.; Duncan, F.; Feltham, A.; 
Johnson, R.R.; Koch, G.; Camerini, P.; Rui, R. Melbourne Univ., 
Parkville, VIC (Australia). School of Physics. [1993]. 28p. Spon- 
sored by Natural Sciences and Engineering Research Council of 
Canada, Ottawa, ON (Canada); Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany). Order Number DE94601671. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Total cross section measurements of the 1*p—2*z*n reaction at 
pion kinetic energies of 180,184,190 and 200 MeV are reported. 
The threshold value for the amplitude, a(z* z*), as well as the s- 
wave, isospin 2, «7 scattering length, a°2, were determined. The 
results were found to be in agreement with chiral perturbation the- 
ory and inconsistent with the calculations of Jacob and Scadron 
and the model of dominance by quark loop anomalies. 17 refs., 2 
tabs., 7 figs. 
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Refer also to citation(s) 37506, 37525, 37526, 37542, 37543, 
37544, 37547, 37566, 37567, 37570, 37611, 37612, 37642 


37572 (CEA-DAPNIA-SPP-92-30) Nucleon structure func- 
tions. Virchaux, M. CEA Centre d’Etudes de Saclay, 91 - 
Gif-sur-Yvette (France). Dept. d’Astrophysique, de la Physique des 
Particules, de la Physique Nucleaire et de I'Instrumentation Asso- 
ciee. Nov 1992. 64p. (CONF-9206302—: Workshop on quantum 
chromodynamics (QCD) - 20 years later, Aachen (Germany), 9-13 
Jun 1992). Order Number DE94602633. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The present status of experimental measurements of the nucleon 
structure functions is reviewed. The results from nearly all deep in- 
elastic experiments are in good mutual agreement. Principles of 
the analysis of these structure function data in the framework of 
QCD are described. The specific features of the perturbative QCD 
predictions are observed in the data. This provides quantitative 
tests of the validity of QCD as well as determinations of the vari- 
ous parton distributions in the nucleon and some of the most 
precise measurements of the strong coupling constant as. The fu- 
ture of this field of experimental physics is sketched. 


37573 
Wolfenstein, L. Carnegie-Mellon Univ., Pittsburgh, PA (United 
States). Dept. of Physics. [1991]. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-91ER40682. 
(CMU-HEP-91-15). From 19. Stanford Linear Accelerator Center 
(SLAC) summer institute on particle physics; Stanford, CA (United 
States); 5-16 Aug 1991. Order Number DE93018867. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Theoretical prejudices, cosmology, and neutrino oscillation ex- 
periments all suggest neutrino mass are far below present direct 
experimental limits. Four interesting scenarios and their implica- 
tions are discussed: (1) a 17 keV v,, (2) a 30 ev v, making up 
the dark matter, (3) a 10-° ev v, to solve the solar neutrino prob- 
lem, and (4) a three-neutrino MSW solution. 


37574 (CONF-921131—14-App.B) The anomalous magnetic 
moment of the muon: Appendix B. Hughes, V.W. (and others); 
Brown, D.H.; Carey, R.M. Yale Univ., New Haven, CT (United 
States). Dept. of Physics. [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-92ER40704. 
From 10. international symposium on high-energy spin physics; 


(CONF-910836-7) Neutrino masses and mixings. 
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Nagoya (Japan); 9-14 Nov 1992. Order Number DE93018932. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A new experiments is being developed at Brookhaven National 
Laboratory to measure the g-2 value of the muon to a precision of 
0. 35 ppM, which would improve our present knowledge by a factor 
of 20. The current scientific motivations, the principle and the sta- 
tus of the experiment are discussed briefly. 


37575 (FNAL/C—93/172-E) SUSY searches at DO. Sawyer, L. 
(Fermi National Accelerator Lab., Batavia, IL (United States)). DO 
Collaboration. Fermi National Accelerator Lab., Batavia, IL (United 
States). Jun 1993. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03000. (CONF- 
9303203—2: SUSY 93 workshop, Boston, MA (United States), 29 
Mar - 1 apr 1993). Order Number DE94000575. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Searches for evidence of supersymmetric particles, and other 
phenomena beyond the Standard Model, are well underway with 
the DO detector at the Tevatron. The DO detector has good central 
tracking, excellent energy and missing Ey resolution, hermetic 
calorimetry, and wide muon coverage. Preliminary results from 
searches for gluino/squark production and first generation lepto- 
quark production are presented, based on a small fraction of the 
data taken to date. 


37576 (FNAL/C—93/263-E) Recent results on top, bottom 
and exotic physics at the Tevatron. Shaw, N.M. (Purdue Univ., 
Lafayette, IN (United States). Dept. of Physics). Fermi National Ac- 
celerator Lab., Batavia, IL (United States). Aug 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH03000. (CONF-9306176-6: Workshop on 
physics at current accelerators and the supercollider, Argonne, IL 
(United States), 2-5 Jun 1993). Order Number DE94000578. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A summary of results from the recently concluded 1991-1993 
Tevatron run is presented. Selected topics from b physics and ex- 
otic particle searches from the CDF and DO collaborations are 
reviewed. Preliminary results from the CDF top search, using 
12pb-' from the 1992-1993 run, are given. In particular, the 
lepton + b-tag and dilepton analyses are discussed. Preliminary re- 
sults from the CDF dilepton analysis places a lower limit on the top 
quark mass of 108GeV/c? at the 95% C.L. 


37577 (FSU-HEP-—930608) Measurement of the strange 
quark distribution function in W + charm quark events. Baur, 
U. (Florida State Univ., Tallahassee, FL (United States). Dept. of 
Physics); Keller, S.; Halzen, F.; Riesselmann, K.; Mangano, M.L. 
Florida State Univ., Tallahassee, FL (United States). Dept. of 
Physics; Wisconsin Univ., Madison, WI (United States). Dept. of 
Physics. 24 Jun 1993. 4p. Sponsored by USDOE, Washington, DC 
(United States); Texas National Research Lab. Commission, De 
Soto, TX (United States). DOE Contract FG05-87ER40319 ;AC02- 
76ER00881. Grant RGFY9273. Order Number DE93018267. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We investigate the prospects of measuring the strange quark 
distribution function at the Tevatron, using W plus charm quark 
events. The W plus charm quark events. The W plus charm quark 
signal produced by strange quark - gluon fusion, sg — W ~c and 
Sg — W* W+ charm quark cross section to the parametrization of 
the strange quark distribution function, and evaluate the various 
background processes. The different prospects of tagging the 
charm quark with the CDF and Dé detectors are briefly discussed. 


37578 (IC—93/151) Why is the Higgs doublet light?. Dvaii, 
G. International Centre for Theoretical Physics, Trieste (Italy). Jun 
1993. 12p. Order Number DE94601711. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We consider a possible mechanism for the explanation of the 
doublet-triplet mass hierarchy in the grand unified theories. The 
Higgs doublet is automatically light since it is related by a certain 
"custodial” SU(2),¢ symmetry to another doublet which after GUT 
symmetry breaking becomes an unphysical Higgs. Custodial sym- 
metry may or may not be a part of GUT symmetry. An explicit 
example of SUSY GUT is constructed. (author). 11 refs. 





37579 (IPNO-DRE-92-21) Experiments in few body reac- 
tions at LNS in view of hadron structure studies. Frascaria, R. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1992. 13p. Order Number DE94602635. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Taking advantage of the selectivity of different few body reac- 
tions, several experiments are in progress at the French National 
Laboratory (LNS) with the aim to bring new insight into Hadron 
Structure. Two programs are here developed: the first one con- 
cerns the monopole excitation of the proton to the P11 (1440) 
resonance. The second one studies the meson production near 
threshold and in particular the K anti K threshold energy domain 
where K anti K molecules are expected. 


37580 (JINR-3-54-92, pp. 5-12) On the observation of hy- 
brid resonance state 1 and 1 in the diffractively produced 3 
m-system. Anan'eva, M.A.; Golubchikov, A.V.; Zajmidoroga, O.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. (In Russian). In JINR rapid communications. Collection no. 3. 
79p. Order Number DE94602620. Source: OSTI; NTIS (US Sales 
Only); INIS. 

On the basis of the partial-wave analysis of 1200000 diffractively 
produced 3 z-events, the resonance character of the J and 1 
states has been proved. 10 refs.; 4 figs. 


37581 (JINR-4-55-92) JINR rapid communications. Collec- 
tion no. 4. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 41p. (In Russian). Order Number DE94602355. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The volume includes 5 communications in the field of elementary 
particle physics (8 communications), nuclear reactions (1 communi- 
cation) and nuclear instrumentation (1 communication). A separate 
abstract was prepared for each of them. ° 


37582 (JINR-4-55-92, pp. 22-30) Nucleon and spark form 
factors in relativistic harmonic oscillator model with account 
of quark spin. Burov, V.V.; Dorkin, S.M.; De Pache, A.; Sarakko, 
P. Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. (In Russian). In JINR rapid communications. Collection no. 4. 
41p. Order Number DE94602355. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that the nucleon charge, magnetic and axial factors 
can be explained in the framework of relativistic harmonic oscilaltor 
model with taking into account a spin of quarks and the scaling 
rule. 30 refs.; 2 figs. 


37583 (JINR-4-55-92, pp. 31-41) Subthreshold p and J/y 
production on nuclei (Monte-Carlo simulation). Pentia, M. (and 
others); Pop, D.; Dzhordanesku, N. Joint Inst. for Nuclear 
Research, Dubna (Russian Federation). 1992. In JINR rapid com- 
munications. Collection no. 4. 41p. Order Number DE94602355. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The vector meson production, below the nucleon-nucleon kine- 
matical limit, was studied by extending the general cross section 
for stable particle subthreshold production. 10 refs.; 11 figs. 


37584 (JINR-5-56-92, pp. 39-44) The experimental possibil- 
ity of measuring the magnetic moment of neutrino up to 10-"! 
of Bohr magneton with a neutrino source. Zajmidoroga, O.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. In JINR rapid communications. Collection no. 5. 62p. Order 
Number DE94602230. Source: OSTI; NTIS (US Sales Only); INIS. 

It is shown that neutrino magnetic moment can be sensitively 
investigated by neutrino-electron scattering using high intensity sat- 
ificial neutrino source. 6 refs.; 3 figs. 


37585 (JINR-5-56-92, pp. 57-62) The observation of 
the heavy stable positively charged H*(S+2) dibaryon. 
Shakhbazyan, V.A.; Volokhovskaya, T.A.; Martynov, A.S. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 5. 62p. Order Number 
DE94602230. Source: OSTI; NTIS (US Sales Only); INIS. 

It is succeeded in observing event which is unambiguously inter- 
preted as the weak decay of the heavy stable positevely-charged 
H*(S+-2) dibaryon. 7 refs.; 7 figs. 
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37586 (LAPP-A-417-93) Top and Higgs mass predictions in 
supersymmetric SU(5) model with big top quark Yukawa cou- 
pling constant. Krasnikov, N.V. (Grenoble-1 Univ., 74 - Annecy 
(France). Lab. de Physique des Particules Elementaires); Roden- 
berg, R. Grenoble-1 Univ., 74 - Annecy (France). Lab. de Physique 
des Particules Elementaires. Jan 1993. 7p. Order Number 
DE94602651. Source: OSTI; NTIS (US Sales Only); INIS. 

From the requirement of the absence of the Landau pole singu- 
larity for the effective top quark Yukawa coupling constant up to 
Planck scale in SU(5) supersymmetric model we find an upper 
bound m: < 187 GeV for the top quark mass. For the SU(5) fixed 
point renormalization group solution for top quark Yukawa coupling 
constant which can be interpreted as the case of composite super- 
higgs we find that m, > 140 GeV. Similar bound takes place in all 
models with big anti hy(m,). For m, < 160 GeV we find also that 
the Higgs boson is lighter than mz and hence it can be discovered 
at LEP2. 


37587 (LAPP-T—92-02) Study of b-—e channel and mea- 
surement of B°-antiB® mixing parameter with L3 parameter. 
Jezequel, S. Grenoble-1 Univ., 74 - Annecy (France). Lab. de 
Physique des Particules Elementaires; Savoie Univ., 73 - Cham- 
bery (France). Apr 1992. 144p. (In French). Order Number 
DE94602636. Source: OSTI; NTIS (US Sales Only); INIS. 

This thesis is based on the analysis of the 1990 and 1991 LEP 
data taken with the L3 detector. It measures the mixing parameter 
of the B° - anti B° system. It consists on the comparison of the rel- 
ative numbers of dileptons with same signs. After having recalled 
the theoretical background and previous measurements, it de- 
scribes precisely the selection of prompt electrons from B hadrons. 
The muon's one is recalled. Different methods are presented to ex- 
tract the mixing parameter. 


37588 (LBL-34572) Electroweak physics at the Tevatron 
collider. Aihara, H. Lawrence Berkeley Lab., CA (United States). 
Aug 1993. 19p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (CONF-9306251-1: 
Conference on physics in collision, Heidelberg (Germany), 16-18 
Jun 1993). Order Number DE93040927. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Preliminary results on electroweak physics from the 1992—1993 
run with the CDF and DO detectors at the Tevatron collider are pre- 
sented. New measurements of the ratio of the W and Z production 
cross sections times the branching fractions for subsequent decay 
into leptons are shown. The W width, I'(W), and a limit on the top- 
quark mass independent of decay mode are extracted. The status 
of a measurement of the charge asymmetry of electrons from W 
decay is given. Also shown are a study of diboson (W+, Zy and 
WZ) production and a search for a new neutral gauge boson (Z’). 


37589 (LPNHE-92-11) Lepton forward-backward asymme- 
tries. Pain, R. (Paris-6 Univ., 75 (France). Lab. de Physique 
Nucleaire et de Hautes Energies). DELPHI Collaboration. Paris-6 
Univ., 75 (France). Lab. de Physique Nucleaire et de Hautes Ener- 
gies. 1992. 6p. (CONF-920837-: ICHEP-26: 26th International 
Union of Pure and Applied Physics (IUPAP) conference on high 
energy physics, Dallas, TX (United States), 6-12 Aug 1992). Order 
Number DE94601709. Source: OSTI; NTIS (US Sales Only); INIS. 
Results of Forward-Backward Asymmetries with Leptons mea- 
sured at Z° energies are presented. Details of the analysis by the 
DELPHI Collaboration are given together with the most recent 
values of the peak Asymmetries for electrons, muons and taus ob- 
tained by ALEPH, DELPHI, L3 and OPAL Collaborations at LEP. 


37590 (LPNHE-93-01) The physics of the 7 neutrino. Van- 
nucci, F. (Paris-6 Univ., 75 (France). Lab. de Physique Nucleaire 
et de Hautes Energies). Paris-6 Univ., 75 (France). Lab. de 
Physique Nucleaire et de Hautes Energies. 1993. 12p. (CONF- 
9209270-: 2. workshop on tau lepton physics, Columbus, OH 
(United States), 8-11 Sep 1992). Order Number DE94602637. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The v-; is, together with the top quark, the only fundamental 
constituent not yet observed experimentally. Ways of producing de- 
tectable fluxes of this third neutrino are discussed. In particular, the 
search for neutrino oscillations into the v;, is described. This 
search has become of cosmological relevance and a great effort is 
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now under way to improve the present limit. Neutrino physics at 
the large Hadron Collider (LHC) and the Super conducting Super 
Collider (SSC) is also outlined. 


37591 (RAL—93-014) Phenomenological constraints on the 
flavour asymmetry of the nucleon sea. Martin, A.D. (Durham 
Univ. (United Kingdom). Dept. of Physics); Stirling, W.J.; Roberts, 
R.G. Rutherford Appleton Lab., Chilton (United Kingdom). Mar 
1993. 11p. (DTP-93/12.). Order Number DE94602634. Source: 
OSTI; NTIS (US Sales Only); INIS. 

We study the possible flavour asymmetry, u-bar + d-bar, of the 
light quark sea distributions of the proton. We discuss the informa- 
tion that is at present available from data on deep-inelastic 
lepton-nucleon scattering and from Drell-Yan production on various 
nuclear targets. We show that the ratio of dilepton yields on hydro- 
gen and deuterium targets is very sensitive to u-bar - d-bar. 
(author). 


37592 (RAL—93-015) Approximate determination of the 
gluon density at low-x from the F2 scaling violations. Prytz, K. 
Rutherford Appleton Lab., Chilton (United Kingdom). Mar 1993. 6p. 
Order Number DE94602652. Source: OSTI; NTIS (US Sales Only); 
INIS. 

A method to obtain an approximate relation between the uninte- 
grated gluon density and the Fz scaling violations at low-x is 
presented. The resulting formula can be used to determine the 
gluon density from the first HERA data, taken at low-x. (author). 


37593 (SLAC-PUB-6217) SLAC measurement of the neu- 
tron spin structure function. Hughes, E. E142 Collaboration. 
Stanford Linear Accelerator Center, Menlo Park, CA (United 
States). Apr 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract ACO03-76SF00515. (CONF-930363— 
9: 28. conference on quantum chromodynamics and high energy 
hadronic interactions, Les Arcs (France), 13-27 Mar 1993). Order 
Number DE93040998. Source: OSTI; NTIS; INIS; GPO Dep. 

A measurement of the nucleon spin asymmetries from deep in- 
elastic scattering of polarized electrons by polarized *He has been 
performed. The neutron spin structure function g," is extracted and 
used to test the Bjorken sum rule. The neutron integral assuming a 
simple Regge theory extrapolation at low x is [o'g;"(xjdx = 
—0.022 + 0.011. Combined with the EMC proton results, the 
Bjorken sum rule predicts a neutron integral of [9'g,"(x)dx = 
—0.065 + 0.018. : 


37594 (SLAC-PUB-—6310) Parton-parton elastic scattering 
and rapidity gaps at Tevatron energies. De! Duca, V.; Tang, 
Wai-Keung. Stanford Linear Accelerator Center, Menlo Park, CA 
(United States). Aug 1993. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC03-76SF00515. (CONF- 
9306221-2: 19 international conference on elastic and diffractive 
scattering (5th Blois workshop), Providence, RI (United States), 8- 
12 Jun 1993). Order Number DE93041024. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The theory of the perturbative pomeron, due to Lipatov and col- 
laborators, is used to compute the probability of observing 
parton-parton elastic scattering and rapidity gaps between jets in 
hadron collisions at Tevatron energies. 
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37595 (RAL-93-001) Particle physics experiments 1992. 
Roberts, B.A. (comp.). Rutherford Appleton Lab., Chilton (United 
Kingdom). Mar 1993. 209p. Order Number DE94602661. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The research programs described here were carried out in 1992 
at Rutherford Appleton Laboratory and funded by the United King- 
dom Science and Engineering Research Council. The area 
covered in these experiments is particle physics. Unedited contri- 
butions from over forty experimental programs are included. 
Experiments are listed according to their current status, the accel- 
erator used and its years of operation. (UK). 
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37596 (ANL/PHY/CP-79375) Reflection asymmetry in odd- 
A and odd-odd actinium nuclei. Ahmad, |. Argonne National 
Lab., IL (United States). [1993]. 8p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9309173-6: Capture gamma-ray symposium, Fribourg 
(Switzerland), 20-24 Sep 1993). Order Number DE93019755. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Theoretical calculations and measurements indicate that oc- 
tupole correlations are at a maximum in the ground states of the 
odd-proton nuclei Ac and Pa. It has been expected that odd-odd 
nuclei should have even larger amount of octupole-octupole corre- 
lations. We have recently made measurements on the structure of 
224Ac. Although spin and parity assignments could not be made, 
two bands starting at 354.1 and 360.0 keV have properties charac- 
teristic of reflection asymmetric shape. These two bands have very 
similar rotational constants and also similar alpha decay rates, 
which suggest similarity between the wavefunctions of these 
bands. These signatures provide evidence for octupole correlations 
in these nuclides. 


37597 (ANL/PHY/CP-—79895) Superdeformation in the mass 
190 region. Khoo, T.L. (and others); Lauritsen, T.; Liang, Y. Ar- 
gonne National Lab., IL (United States). [1992]. 10p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9210367-—2: International seminar on the frontier 
of nuclear spectroscopy, Kyoto (Japan), 23-24 Oct 1992). Order 
Number DE93041185. Source: OSTI; NTIS; INIS; GPO Dep. 

The steps in the formation of superdeformed bands are de- 
scribed. The hot compound nucleus cools and is trapped within the 
superdeformed secondary minimum becoming a cold system exe- 
cuting periodic motion (rotation), before suddenly heating up in the 
process of decaying to the normal yrast states. 


37598 (ANU-P—1111) Multiparticle octupole coupling and 
magnetic moments of h",/. isomers in N=126 isotones. Stuch- 
bery, A.E.; Byrne, A.P.; Dracoulis, G.D.; Fabricius, B.; Kibedi, T. 
Australian National Univ., Canberra, ACT (Australia). Research 
School of Physical Sciences. Dec 1992. 26p. Order Number 
DE94601724. Source: OSTI; NTIS (US Sales Only); INIS. 

Accepted for publication in Nuclear Physics A. 

The influence of particle-vibration coupling on the g-factors of the 
(hg/2)" > isomers in the N = 126 isotones is assessed using the 
multiparticle octupole coupling model. According to the model, ad- 
mixtures of the configuration (hg /2)"~" f7;2> in the yrast 8* and 
21/2-states, nominally associated with the configuration (hg;2)" >, 
increase with n. On its own, the octupolie mixing mechanism there- 
fore predicts g-factors for these states that increase with the 
number of valence protons. This trend is the opposite of that pre- 
dicted by core-polarization blocking. Combining multiparticle 
octupole coupling and first order core-polarization blocking signifi- 
cantly reduces the discrepancy between the experimental and 
theoretical g-factors of these states. It is concluded that the ob- 
served breakdown in additivity for the g-factors of the (hg;2)" > 
isomers in the N = 126 isotones arises primarily from first order 
core-polarization blocking and the combination of configuration mix- 
ing due to multiparticle octupole coupling and shell model residual 
interactions. 40 refs., 5 tabs., 3 figs. 


37599 (ANU-P—1112) An experimentally derived magnetic 
moment for the f7;2 proton in trans-lead nuclei. Stuchbery, 
A.E.; Byrne, A.P.; Dracoulis, G.D. Australian National Univ., Can- 
berra, ACT (Australia). Research School of Physical Sciences. Dec 
1992. 11p. Order Number DE94601725. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Accepted for publication in Nuclear Physics A. 

An experimental value for the g-factor of the 1f7/2 proton is de- 
rived from the measured magnetic moment of the 14+, state in 
214Ra using the multiparticle octupole coupling model. The result, 
g(f7/2) = 1.41(2), is smaller than anticipated by theories which as- 
sume first order core polarization corrections to the proton spin 
g-factor together with an anomalous orbital magnetism of about 





0.12. The experimental value suggests the proton spin g-factor g, 
may be quenched, in this orbital, to about half the bare-nucleon 
value, similar to that found for the Ohg;2 and 0i,3/2 protons, or, al- 
ternatively, that the anomalous orbital magnetism is much reduced 
for the 1f7/2 orbital. 15 refs., 2 tabs. 


37600 (ANU-P—1119) Spectroscopy of 7''Rn approaching 
the valence limit. Davidson, P.M.; Dracoulis, G.D.; Kibedi, T.,; 
Fabricius, B.; Baxter, A.M.; Stuchbery, A.E.; Poletti, A.R.; Schiffer, 
K.J. Australian National Univ., Canberra, ACT (Australia). Research 
School of Physical Sciences. Feb 1993. 35p. Order Number 
DE94601726. Source: OSTI; NTIS (US Sales Only); INIS. 

Accepted for publication in Nuclear Physics A. 

High spin states in *''Rn were populated using the reaction 
198Pt(18O.5n) at 96 MeV. The decay was studied using y-ray and 
electron spectroscopy. The known level scheme is extended up to 
a spin of greater than 69/2 and many non-yrast states are added. 
Semi-empirical shell model calculations and the properties of re- 
lated states in 2!°Rn and *'*Rn are used to assign configurations 
to some of the non-yrast states. The properties of the high spin 
states observed are compared to the predictions of the Multi- 
Particle Octupole Coupling model and the semi-empirical shell 
model. The maximum reasonable spin available from the valence 
particles and holes is 77/2 and states are observed to near this 
limit. 12 refs., 4 tabs., 8 figs. 


37601 (BNL-49250) Correlations in nuclear observables: 
Towards a synthesis of structural evolution. Casten, RF. 
(Brookhaven National Lab., Upton, NY (United States)); Zamfir, 
N.V.; Brenner, D.S. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9309173—4: Capture gamma-ray symposium, Fribourg 
(Switzerland), 20-24 Sep 1993). Order Number DE93019042. 


Source: OSTI; NTIS; INIS; GPO Dep. 
Global plots of simple nuclear observables reveal new correla- 
tions that are compact and universal. These correlations highlight 


the behavior of “deviant” nuclei, disclosing the presence of degrees 
of freedom not otherwise visible. Correlations of yrast energies 
show that nearly all nuclei fall into a tripartite classification of se- 
niority, anharmonic vibrator and rotor regimes. These regimes are 
connected by rapidly evolving zones showing critical phase transi- 
tional behavior. 


37602 (BNL-49363) F-spin purity of 2,*+ states in even- 
even nuclei. Wolf, A. (Brookhaven National Lab., Upton, NY 
(United States)); Scholten, O.; Casten, R.F. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH00016. (CONF-9309173-5: Capture gamma-ray symposium, 
Fribourg (Switzerland), 20-24 Sep 1993). Order Number 
DE93040045. Source: OSTI; NTIS; INIS; GPO Dep. 

A procedure is proposed by which upper limits to the F-spin pu- 
rity of 2,* states in even-even nuclei can be estimated by an 
analysis of experimental g-factors. The procedure, applied to 17 
nuclei with 46<Z<78, shows that F<Fmax admixture up to 10% are 
not uncommon. A systematic behavior with Z is also observed. 


37603 (DOE/ER/40417-14) Nuclear structure research: 
Progress report, August 1, 1990—July 31, 1993. Brenner, D.S. 
Clark Univ., Worcester, MA (United States). Aug 1993. 18p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG02-88ER40417. Order Number DE94000968. Source: OSTI; 
NTIS; INIS; GPO Dep. 

The Clark University research program in nuclear structure is a 
collaborative effort involving Clark University personnel, staff mem- 
bers from Brookhaven National Laboratory and an active 
participation of scientists from the US and other nations. The TRIS- 
TAN on-line isotope separator and the capture +-ray facility at the 
High Flux Beam Reactor are the primary experimental foci of the 
program which has four principal research themes, three involving 
nuclear structure physics and one directed towards astrophysics. 
These themes are: (1) the manifestation of the proton-neutron in- 
teraction in the evolution of nuclear structure and its relation to 
collectivity, (2) the appearance and the role of symmetries and su- 
persymmetries in nuclei, (8) the study of new regions of magic 
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nuclei, and (4) the characterization of nuclei important in r-process 
stellar nucleosynthesis. 


37604 (GANIL-P—93-06) Atomic nuclei: a laboratory for the 
study of complexity. Abe, Y. (Kyoto Univ., Uji (Japan). Yukawa 
Inst. for Theoretical Physics); Giraud, B.G.; Ploszajczak, M.; 
Suraud, E. Grand Accelerateur National d’lons Lourds (GANIL), 14 
- Caen (France). 1993. 15p. Contract DEAC03.765F00098. Order 
Number DE94602663. Source: OSTI; NTIS (US Sales Only); INIS. 

The nucleus is a mandatory step in the understanding of nature, 
between elementary particles and atoms and molecules. To what 
extent might it be understood with the help of complexity view- 
points. Conversely, could the atomic nucleus provide a laboratory 
for understanding the behaviour of 'complex’ systems. The purpose 
of this note is to capitalize on the fad for complexity and claim that 
nuclear physics is an excellent choice to do physics of complex 
systems...without getting lost. 


37605 (INIS-RU-347) Nuclear spectroscopy and nuclear 
structure: Theses of reports for International Conference. 
Dzhelepov, B.S. AN SSSR, Moscow (Russian Federation); AN 
Kazakhskoj SSR, Alma-Ata (Kazakhstan). Inst. Yadernoj Fiziki. 
1992. 486p. (In Russian). (CONF-9204253-: International confer- 
ence on nuclear spectroscopy and nuclear structure, Alma-Ata 
(Kazakhstan), 21-24 Apr 1992). Order Number DE94600001. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The collection contains abstracts of papers on nuclear spec- 
troscopy and nuclear structure presented at the International 
Symposium in Alma-Ata, 21-24 April 1992. 


37606 (IPNO-DRE-92-16) Status of experimental search for 
narrow dibaryons. Tatischeff, B. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Comets, M.P.; Le Bornec, 
Y.; Willis, N.; Boivin, M.; Yonnet, J. Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire. 1992. 8p. (CONF-9206401-: 
National Conference on Physics of few-body and quark-hadronic 
systems, Kharkow (Ukraine), 1-5 Jun 1992). Order Number 
DE94602666. Source: OSTI; NTIS (US Sales Only); INIS. 

Experimental searches in the world for narrow dibaryons have 
been going on for a decade. They have been motivated by the 
hopes of observing quark-gluon states with the possibility of colour 
charge deconfinement. In this report, review of experimental condi- 
tions of narrow dibaryons in p-p reactions, ~D reactions and 
reactions using few nucleon projectiles or targets (pd, nBe) is pre- 
sented. When experiments have observed narrow structures, they 
almost all group together around some fixed mass and the fact 
speaks in favour of the reality of these structures. But up to now, 
there has been no theoretical contribution which could firmly relate 
these resonances to quark-gluon dibaryons. 


37607 (UM-P-93/08) Plaquette expansion of the Heisen- 
berg and XY chains. Hollenberg, L.C.L. Melbourne Univ., Parkville, 
VIC (Australia). School of Physics. [1993]. 15p. (OZ—93/02.). Order 
Number DE94601745. Source: OSTI; NTIS (US Sales Only); INIS. 

The plaquette expansions of the Lanczos matrix for the one di- 
mensional Heisenberg and XY models are obtained up to order 1/ 
N® in the number of lattice sites. The convergence of the ground 
state energy density calculated from the plaquette expanded Lanc- 
zos matrices in the infinite lattice limit are studied for these two 
models. 3 refs., 3 tabs., 2 figs. 


37608 (UM-P-—93/09) Plaquette expansion of the 2D anti- 
ferromagnetic Heisenberg model. Tomlinson, M.J.; Hollenberg, 
L.C.L. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. [1993]. 10p. (OZ-93/03.). Order Number DE94601746. 
Source: OSTI; NTIS (US Sales Only); INiS. 

The plaquette expansion of the Lanczos recursion method is ap- 
plied to the two dimensional anti-ferromagnetic Heisenberg model. 
Connected Hamiltonian moments are calculated with respect to the 
Neel state up to n = 6. The subsequent plaquette expansion of the 
Lanezos matrix in the number of plaquettes on the lattice, Np, is 
determined to order 1/Np. Diagonalizing the Lanczos matrix in this 
form gives an upper bound on the energy density of -0.664 in the 
limit Np —+ 00, in good agreement with existing calculations. 4 
refs., 1 tab., 2 figs. 
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37609 (UM-P-93/15) Shell model calculations for the A ~ 
100 region: application to the even-Z N = 52 isotones °2Zr - 
100Cq, Halse, P. Melbourne Univ., Parkville, VIC (Australia). School 
of Physics. [1993]. 22p. Sponsored by Australian Research Coun- 
cil, Canberra, ACT (Australia). Order Number DE94601747. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Shell model calculations for the Z = 38 - 50 N > 50 region, with 
a space of protons in the 2p; ;2, 199/2 orbits and neutrons in the 
2ds5/2, 384 /2, 2d3/2, 197/2 orbits, are initiated by the selection of a 
schematic Hamiltonian and effective electromagnetic operators. An 
application to the Z-even N = 52 isotones gives a good description 
for energies of both low-spin and yrast high-spin levels, and for E2 
and M1 transition strengths and moments where these have been 
measured, over the entire range of Z. The calculated E2 matrix el- 
ements for the lower-spin yrast states in °8Pd and '°Cd suggest a 
finite and stable prolate deformation with 6 ~ 0.1, in marked con- 
trast to previous collective interpretations. 28 refs., 4 tabs., 4 figs. 


37610 (UM-P-93/27(Rev.)) Specification of Kowalski-Noyes 
f-ratios for coupled channels. Dortmans, P.J.; Amos, K. Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics. [1993]. 
6p. Order Number DE94601728. Source: OSTI; NTIS (US Sales 
Only); INIS. 

It is shown that by a slight redefinition, the (real) Kowalski-Noyes 
f-ratios can be defined for coupled as well as uncoupled channels, 
and with this, it is found a separable representation of t-matrices 


whose complex nature is dependent only on on-shell observables. 
6 refs., 1 fig. 


6632 Radioactivity and Electromagnetic Transi- 
tions (Excluding Fission) 


Refer also to citation(s) 35180, 36566, 37633, 37638 


37611 (JINR—1-52-92, pp. 28-35) To the question of the pro- 
duction possibility of particles with mass about 3m, in nuclear 
G-decay. Gromov, K.Ya. (and others); Kargin, A.N.; Lebedev, N.A. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. (In Russian). In JINR rapid communications. Collection no. 1. 
52p. Order Number DES4602668. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The available data on +-radiation spectra and obtained the upper 
limit of the production of particles with mass-3me in the G-decay. 
This limit is found to be equal to 0.5%. The same limit obtained ex- 
perimentally for the 6-decay of ®Y is 10-°. 7 refs.; 2 figs. 


37612 (JINR—2-53-92, pp. 29-34) Experimental verification 
of Skobeltsyn-Baldin hypothesis of the emission of unstable 
particles in decay of *'*Bi. Pokotilovskij; Takhtamyshev, G.G. 
Joint Inst. for Nuclear Research, Dubna (Russian Federation). 
1992. (In Russian). In JINR rapid communications. Collection no. 2. 
70p. Order Number DE94602354. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The hypothesis was verified experimentally of about 10% proba- 
bility of emission following *'*Bi decay of the new particle having 
the mass > 1.5 MeV/c? and the lifetime 1--'° s then decaying into 
an electron and -y-quantum. The limit of the emision of such parti- 
cles following *'*Bi decay was established to be 10-° at a 
coincidence level of 90% by measuring electron spectra in coinci- 
dence with +-quanta from the possible decay of these particles in 
their flight. 8 refs.; 3 figs.; 1 tab. 


6633 Nuclear Reactions and Scattering, General 
Refer also to citation(s) 37465, 37642, 37736, 37893, 37960 


37613 (ANL/PHY/CP-—79367) Reactions and structure of ex- 
otic nuclei. Esbensen, H. Argonne National Lab., IL (United 
States). [1993]. 10p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-930534— 
3: 3. international conference on radioactive nuclear beams, East 
Lansing, MI (United States), 24-27 May 1993). Order Number 
DE93018572. Source: OSTI; NTIS; INIS; GPO Dep. 

Radioactive beam experiments have made it possible to study 
the structure of light neutron rich nuclei. A characteristic feature is 
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a large dipole strength near threshold. An excellent example is the 
loosely bound nucleus “Li for which Coulomb dissociation plays a 
dominant role in breakup reactions on a high Z target. | will 
describe a three-body model and apply it to calculate the dipole re- 
sponse of ''Li and the momentum distributions for the three-body 
breakup reaction: ™Li — ®Li+n+n, and comparisons will be made 
to recent three-body coincidence measurements. 


37614 (BARC—1993/P/002) Nuclear Physics Division: an- 
nual report 1991. Betigeri, M.G. (ed.) (Bhabha Atomic Research 
Centre, Bombay (India). Nuclear Physics Div.). Bhabha Atomic Re- 
search Centre, Bombay (India). 1993. 72p. Order Number 
DE94601765. Source: OSTI; NTIS (US Sales Only); INIS. 

A brief account of the research and development activities car- 
ried out by the Nuclear Physics Division, Bhabha Atomic Research 
Centre, Bombay during the period January 1991 to December 
1991 is presented. These R and D activities are reported under the 
headings : (1) Accelerator Facilities, (2) Research Activities, and 
(3) Instrumentation. At the end, a list of publications by the staff 
scientists of the Division is given. The list includes papers pub- 
lished in journals, papers presented at conferences, symposia etc., 
and technical reports. (author). figs., tabs. 


37615 (GANIL-P-93-05) Fluctuation in nuclear dynamics 
and multifragmentation. Chomaz, P. (Grand Accelerateur National 
d’lons Lourds (GANIL), 14 - Caen (France)); Colonna, M.; Burgio, 
G.F.; Guarnera, A.; Di Toro, M.; Randrup, J. Grand Accelerateur 
National d'lons Lourds (GANIL), 14 - Caen (France). 1993. 10p. 
Contract DEAC03.765F00098. (CONF-9301126—: International win- 
ter meeting on nuclear physics, Bormio (Italy), 31 Jan 1993). Order 
Number DE94602677. Source: OSTI; NTIS (US Sales Only); INIS. 

We first explain why any reduced descriptions, such as mean 
field approximation, are stochastic in nature. This concept is illus- 
trated on the schematic example of the Hysteresis circle of two 
compasses. We study the dynamical behaviour of unstable sys- 
tems, characterized by the occurrence of bifurcations or phase 
transitions. Concerning nuclear matter, we discuss the spinodal 
instability both in two and in three dimensions. In such a critical sit- 
uation, we explore the possibility to replace the stochastic part of 
the collision integral in the Boltzmann-Langevin model by the nu- 
merical noise associated with the finite number of test particles in 
ordinary BUU treatment. 


37616 (JINR-3-54-92, pp. 27-37) Is the universal approach 
to the subthreshold and cumulative processes in relativistic 
nuclear collisions possible?. Baldin, A.A. (AN SSSR, Moscow 
(Russian Federation). Inst. Yadernykh Issledovanij). Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. (in Rus- 
sian). In JINR rapid communications. Collection no. 3. 79p. Order 
Number DE94602620. Source: OSTI; NTIS (US Sales Only); INIS. 

The universal approach to the description of subthreshold, cumu- 
lative and twice-cumulative processes based on the self-similary 
hypothesis is presented and applied to the various reactions. Large 
experimental material including nucleus-and proton-nucleus interac- 
tions is analyzed. 12 refs.; 6 figs.; 1 tab. 


37617 (UM-P-93/17) Algebraic and coordinate space po- 
tentials from heavy ion scattering. Amos, K. (Melbourne Univ., 
Parkville, VIC (Australia). School of Physics); Berge, L.; Allen, L.J.; 
Fiedeldey, H. Melbourne Univ., Parkville, VIC (Australia). School of 
Physics. [1993]. 32p. Order Number DE94601766. Source: OSTI; 
NTIS (US Sales Only); INIS. 

An inversion scheme is presented to derive the potentials of al- 
gebraic scattering theory from the corresponding S-functions. 
Representative heavy ion scattering data of '*C, '*N and '€O ions 
on 2°Pb, accurately fitted by Mcintyre strong absorption type S- 
functions, are employed to obtain exact algebraic potentials and to 
generalize the analytical shapes proposed previously by Alhassid 
et al. The coordinate space potentials corresponding to a number 
of S-functions are also obtained via semiclassical inversion. The 
major advantage of the algebraic potentials is that, at a theoretical 
level they are more directly related to the S-functions than are co- 
ordinate space potentials. 16 refs., 1 tab., 9 figs. 
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Refer also to citation(s) 35016, 36828, 37471, 37526, 37571, 
37581, 37606 


37618 (ANU/NDM-—129) Evaluated nuclear data files for the 
naturally-occurring isotopes of cadmium. McCabe, J. (Arizona 
Univ., Tucson, AZ (United States). Dept. of Nuclear and Energy 
Engineering); Smith, A.B.; Meadows, J.W. Argonne National Lab. 
IL (United States). Jun 1993. 35p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. Order 
Number DE93040735. Source: OSTI; NTIS; INIS; GPO Dep. 
Comprehensive neutronic evaluated data files for the naturally- 
occurring isotopes of cadmium are deduced from experimental 
data and nuclear models, and presented in the ENDF/B-V! formats 
Particular attention is given to those processes relevant to fuel 
cycle and fission-product applications. Comparisons are made with 
prior evaluations of the cadmium isotopes, and discrepancies and 
consistencies cited. Some of the discrepancies are very large 9.9 
as much as 100%), and the differences have the potential for a 
pronounced impact on applications usage. The present files are 
comprehensive, including may important processes that are not 
represented in the contemporary ENDF/B-VI system. Recommen- 
dations are made for future measurements where appropriate. 


37619 (BNL-49177) A brief description of the Relativistic 
Heavy lon Collider Facility. Ludiam, T.W.; Stevens, Add. 
Brookhaven National Lab., Upton, NY (United States). Jun 1993. 
36p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. Order Number DES3040311. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This document briefly describes the physics of RHIC, the col- 
lider, and four of the detectors which are now planned to explore 
the new realm of high energy heavy ion physics. 


37620 (BNL-49328) Spontaneous fission half-lives for 
ground state nuclides. Holden, N.E. (Brookhaven National Lab.., 
Upton, NY (United States)); Hoffman, D.C. Brookhaven National 


Lab., Upton, NY (United States). [1993]. 30p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CHO00016. (CONF-9308148-8: 37. International Union of Pure 
and Applied Chemistry (IUPAC) meeting, Lisbon (Portugal), 5-12 


Aug 1993). Order Number DE93019058. Source: 
GPO Dep. 

Measurements of the spontaneous fission half-lives of nuclides 
of elements Z = 90 to 108 have been compiled and evaluated. 
Recommended values are presented. 


OSTI; NTIS; 


37621 (BNL-49334) Temperature dependence of the West- 
cott g-factor for neutron capture reactions in ENDF/B-VI. 
Hoiden, N.E. Brookhaven National Lab., Upton, NY (United 
States). [1993]. 7p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. (CONF- 
9308148—1: 37. International Union of Pure and Applied Chemistry 
(IUPAC) meeting, Lisbon (Portugal), 5-12 Aug 1993). Order Num- 
ber DE93019047. Source: OSTI; NTIS; INIS; GPO Dep. 

The Westcott g-factors, which allow the user to determine 
reaction rates for nuclear reactions taking place at various temper- 
atures, have been calculated using data from the Evaluated 
Neutron Nuciear Data library, ENDF-VI. The nuclides chosen have 
g-factors which are significantiy different from unity and result in 
different reaction rates compared to nuclides whose neutron cap- 
ture cross section varies as the reciprocal of the neutron’s velocity 
Values are presented as a function of temperature up to 400°C. 


37622 (BNL-49335) Critical evaluation of resonance inte- 
grails for activation analysis. Holden, N.E. Brookhaven National 
Lab., Upton, NY (United States). [1993]. 7p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9308148-5: 37. International Union of Pure and Applied 
Chemistry (IUPAC) meeting, Lisbon (Portugal), 5-12 Aug 1993). 
Order Number DE93019048. Source: OSTI; NTIS; GPO Dep. 
Resonance Integrals are used to calculate neutron reaction rates 
in the epithermal neutron energy region. Values for the standard 
capture reactions in gold, cobalt and manganese have been re- 
viewed and recommended resonance integrals are presented. 
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Recommended values for various reactions are presented relative 
to the capture standards. 


37623 (BNL-49432) Searching for high baryon density at 
the AGS with ARC. Kahana, S.H.; Schlagel, T.J.; Pang, Y. 
Brookhaven National Lab., Upton, NY (United States). Aug 1993. 
4p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO02-76CH00016. (CONF-930636—1: 10. international 
conference on ultra-relativistic nucleus-nucleus collisions, Bor- 
laenge (Sweden), 20-24 Jun 1993). Order Number DE93041155. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A relativistic cascade ARC is used to analyse heavy ion experi- 
ments at the AGS. in particular predictions from ARC for Au on Au 
at 11.6 GeV/c have proved to be remarkably accurate. Going to 
lower energies and inserting a phenomenological equation of state 
into the cascade should lead to information about the interesting 
region of high baryon density. 


37624 (CRN-92-35) inclusive analysis of negative charged 
particles produced in sulfur-iead interactions at 200 GeV/c per 
nucleon, Hafidouni, M. Strasbourg-1 Univ., 67 (France). Centre de 
Recherches Nucleaires; Strasbourg-i Univ., 67 (France). Sep 
1992. 145p. (In French). Order Number DE94602688. Source: 
OSTI; NTIS (US Sales Only); INIS. 

After a first theoretical part about the physics of quark-gluon 
plasma, and after a description of CERN experiments (NA34, NA35, 
NA38, WA80, WA85), the author presents in a second part, the ex- 
periment NA36. He describes, with details, the spectrometers and 
studies the production of negative charged particles in Sulfur-Lead 
interactions at 200 GeV/c per nucieon. Reconstruction of trajecto- 
ries in TPC, correction of multiplicity, correction of transverse 
momentum distribution, correction of pseudo-rapidity distribution 
and method of maximum entropy are presented and explained. 


37625 (DOE/ER/40150-237) Three-nucleon force the A- 
mechanism for pion production and pion absorption. Pena, 
M.T. (Lisbon Univ. (Portugal). Centro de Fisica Nuclear); Sauer, 
P.U.; Stadler, A. Southeastern Universities Research Association, 
Inc., Newport News, VA (United States). Continuous Electron 
Beam Accelerator Facility. 18 May 1993. 26p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract ACO05- 
84ER40150. (CEBAF-TH-93-08). Order Number DE93040870. 
Source: OSTI; NTIS; INIS; GPO Dep. 

The description of the three-nucleon system in terms of nucleon 
and A degrees of freedom is extended to allow for explicit pion pro- 
duction (absorption) from single dynamic A de-excitation (excitation) 
processes. This mechanism yields an energy dependent effective 
three-body hamiltonean. The Faddeev equations for the trinucleon 
bound state are solved with a force model that has already been 
tested in the two-nucleon system above pion-production threshold. 
The binding energy and other bound state properties are calcu- 
lated. The contribution to the effective three-nucleon force arising 
from the pionic degrees of freedom is evaluated. The validity of 
previous coupled-channel calculations with explicit but stable A iso- 
bar components in the wavefunction is studied. 


37626 (FEl2169) Cross sections of fast neutron capture 
and transmission for the rare earth element Isotopes, '®'Ta 
and 1870. Bokhovko, M.V.; Voevodskij, A.A.; Kononov, V.N.; Pole- 
taev, £.D.;  Timokhov, V.M. Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk (Russian Federa- 
tion). Fiziko-Ehnergeticheskij inst. 1991. 24p. (In Russian). Order 
Number DE94601779. Source: OSTI; NTIS (US Sales Only); INIS. 

Neutron capture cross sections for A). re, 
170,171 ,172,173,174,175,176 yy 175, y 176,177,178,179,180,4¢ 187Q¢ in the 
energy range -450 keV and neutron transmissions natural ytter- 
bium, hafniu and tantalum from 5 to 1000 keV have been 
measured by time-of-flight method at the pulsed electrostatic accel- 
erator EG1 FEI. The experimental data were analyzed in the 
framework of statistical theory of nuclear reactions and new results 
were obtained for neutron and radiative strength functions of s-, p- 
and d-neutrons. 34 refs.; 7 figs.; 4 tabs. 


37627 (GANIL-P—93-04) Reduction of the energy of sec- 


ondary beams down to the Coulomb barrier. Yang Yong Feng 
(Grand Accelerateur National d'lons Lourds (GANIL), 14 - Caen 
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(France)); Mittig, W.; Roussel-Chomaz, P.; Lewitowicz, M.; Sida, 
J.L.; Alamanos, N.; Auger, F.; Gillibert, A.; Volant, C.; Cunsolo, A.; 
Foti, A. Grand Accelerateur National d’lons Lourds (GANIL), 14 - 
Caen (France). 1993. 13p. Order Number DE94602689. Source: 
OSTI; NTIS (US Sales Only); INIS. 

With the doubly achromatic spectrometer LISE at GANIL, the en- 
ergy of a secondary ''Be beam produced by the reaction of 63 
MeV/nucleon '®O with a °Be target has been reduced to Coulomb 
barrier energies using various thick targets and a thinner target 
plus a thick degrader. The experimental results were compared 
with calculations performed with the program INTENSITY and with 
simple analytical expressions. It was found that in the present de- 
vice, the thick target method is more convenient and efficient than 
the achromatic degrader. 


37628 (IC—93/191) Inequilibrium cosmological light ele- 
ment nucleosynthesis. Calculations by the Monte Carlo 
method. Khlopov, M.Yu. (international Centre for Theoretical 
Physics, Trieste (Italy)); Levitan, Yu.L.; Sedel’nikov, E.V.; Sobol, 
I.M. International Centre for Theoretical Physics, Trieste (Italy). Jul 
1993. 10p. Order Number DE94601788. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Formation of light nuclei (®Li, 7Li, 7Be) is studied by Monte Carlo 
simulation of interactions between “He nuclei and inequilibrium 
fluxes of D.T, He, *He nuclei, that were produced in nuclear cas- 
cades induced by decay products of hypothetical metastable 
objects in early Universe. The dependence of the amount of ®°Li, 
7Li, 7Be nuclei on parameters of an analytic approximation of the 
experimental momentum distribution of secondary nuclei in N(N- 
bar) induced “He dissociation is analyzed. (author). 3 refs, 2 tabs 


37629 (IC-93/193) Towards the kinetic theory of inequilib- 
rium cosmological nucleosynthesis. Fillipov, S.S. (Cosmion Ltd., 
Moscow (Russian Federation). Center for Cosmoparticle Physics); 
Sedelnikov, E.V.; Khlopov, M.Yu. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Jul 1993. 16p. Order Number 
DE94601786. Source: OSTI; NTIS (US Sales Only); INIS. 


The aim of the paper is to elaborate the framework for the possi- 
bie effects of nucleosynthesis by inequilirbium particles on the 
radiation dominance stage. Based on such an analysis the sensitiv- 
ity of the astrophysical data to the presence of the sources of 
inequilibrium particles in the early Universe can be studied, thus 
providing an effective tool to probe cosmological effects of syper- 
hight energy physics. 6 refs. 


37630 (I\C—93/238) Precocious scaling in antiproton-proton 
scattering at low energies. lon, D.B. (institutul de Fizica Atomica, 
Bucharest (Romania)); Petrascu, C.; Topor Pop, V.; Popa, V. Inter- 
national Centre for Theoretical Physics, Trieste (italy). Aug 1993. 
18p. Order Number DE94603837. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The scaling of the diffraction peak in antiproton-proton scattering 
has been investigated from nera* threshold up to 3 GeV/c labora- 
tory momenta. It was shown that the scaling of the differential 
cross sections are evidentiated with a surprising accuracy not only 
at high energies, but also at very low ones (e.g. Prag = 0.1 - 0.5 
GeV/c), beyond the resonance and exotic resonance regions. This 
precocious scaling strongly suggests that the s-channel helicity con- 
servation (SCHC) can be a peculiar property that should be tested 
in antiproton-proton interaction not only at high energies but also at 
low energy even below pias = 1 GeV/c. (author). 36 refs, 9 figs. 


37631 (iC—93/243) Search for dibaryonic de-excitations In 
relativistic nuclear reactions. Besliu, C. (Bucharest Univ. (Roma- 
nia)); Popa, V.; Popa, L.; Topor Pop, V. Intemational Centre for 
Theoretical Physics, Trieste (Italy). Aug 1993. 18p. Order Number 
DE94603850. Source: OSTI; NTIS (US Sales Oniy); INIS. 

Some odd characteristics are observed in the single particle dis- 
tributions obtained from He + Li interactions at 4.5AGeV/c 
momenta which are explained as the manifestation of a new mech- 
anism of strangeness production via dibaryonic de-excitations. A 
signature of the formation of hadronic and baryonic clusters is also 
reported. The di- pionic signals of the dibaryonic orbital de- excita- 
tions are analyzed in the frame of the MIT -bag Model and a 
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Monte Carlo simulation. The role played by the dibaryonic reso- 
nances in relativistic nuclear collisions could be a significant one. 
(author). 29 refs, 7 figs. 


37632 (IPNO-DRE-92-26) A’s in nuclei and their decay. 
Roy-Stephan, M. Paris-11 Univ., 91 - Orsay (France). Inst. de 
Physique Nucleaire. 1992. 12p. (CONF-920708-: 2. international 
nuclear physics conference, Wiesbaden (Germany), 26 Jul - 1 aug 
1992). Order Number DE94602686. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The A excitation is a dominant part of the nucleus response in 
the spin-isospin channel. Strong medium effects show up in inclu- 
sive experiments. A most interesting question is the existence of 
pionic collective modes built by A-hole correlations. Decay modes 
of the A-hole states are investigated in coincidence experiments 
using 4x detectors. New results will be presented. 


37633 (JINR-1-52-92) JINR rapid communications. Collec- 
tion no. 1. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 52p. (in Russian). Order Number DE94602668. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The volume includes 5 communications in the field of nuclear re- 
actions (4 communications) and nuclear decay (1 communication). 
A separate abstract was prepared for each of them. The volume 
includes an author index and the table of contents for the issues 
1(47)-5(51), 1991. 


37634 (JINR—1-52-92, pp. 5-9) Calibration measurements of 
the '*C(d,p) and p(d,p) cross sections at small proton mo- 
menta in the deuteron rest frame. Ableev, V.G. (and others); 
Filipkovskij, A.; Nomofilov, A.A. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. In JINR rapid communications. 
Collection no. 1. 52p. Order Number DE94602668. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The measurements of deuterons stripping cross sections on 
carbon and CH2 targets have been carried out in the proton mo- 
mentum region close to pyg/2 (py=9.1 GeV/c). Extrapolating the 
data to a zero proton momentum in the deuteron rest frame the 
cross sections equal to 294.8+-3.8 and 54.3+-2.9 bXc? GeV/cXsr 
for the carbon and proton targets, respectively. 7 refs.; 2 figs. 


37635 (JINR-1-52-92, pp. 10-16) Measurements of the 
12C(d,p) and p(d,p) forward cross sections over a wide range 
of proton momenta. Ableev, V.G. (and others); Ladygin, V-P.; 
Nomofilov, A.A. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. In JINR rapid communications. Collection no. 1. 
52p. Order Number DE94602668. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Measurements pf the cross sections of deuteron stripping on car- 
bon and protons were carried out at a deuteron momentum of 
Pg=9.1 GeV/c in the region of momenta of forward emitted protons 
from p,g/2 up to the kinematical limit. The data tables are pre- 
sented. 11 refs.; 2 figs.; 1 tab. 


37636 (JINR—1-52-92, pp. 17-20) Planar symmetry fluctua- 
tions in electromagnetic showers induced in liquid xenon by 
photons between 100 and 3500 MeV. Slovinskij, B. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 1. 52p. Order Number 
DE94602668. Source: OSTI; NTIS (US Sales Only); INIS. 

Planar symmetry of electron-photon showers produced by 100- 
3500 MeV gamma quanta is studied. Energy dependence of the 
shift is measured with respect to the shower axis, plane which di- 
vides the shower in two halves; it is ascertained that the average 
value of such shift decreases soughly linearly as gamma quantum 
energy grows. 6 refs.; 2 figs. 


37637 (JINR-1-52-92, pp. 21-27) Elastic eD-scattering with 
allowance for exchange meson currents within QCD-VMD 
modei. Burov, V.V.; Dostovalov, V.N.; Sus’kov, S.E. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 1. 52p. Order Number 
DE94602668. Source: OSTI; NTIS (US Sales Only); INIS. 

The role of meson exchange currents in the elastic eD-scattering 
is studied. The retardation effects are very small throug the whole 
scale of momentum transfers. 19 refs.; 3 figs. 





37638 (JINR—2-53-92) JINR rapid communications. Collec- 
tion no. 2. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 70p. (In Russian). Order Number DE94602354. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The volume includes 8 communications in the field of nuclear 
reactions (3 communications), elementary particle physics (3 com- 
munications), nuclear decay (1 communication) and nuclear 
instrumentation (1 communication). A separate abstract was pre- 
pared for each of them. 


37639 (JINR-2-53-92, pp. 5-8) The energy of neutron gen- 
eration by light nuclei in the lead target. Voronko, V.A. (AN 
Ukrainskoj SSR, Kharkov (Ukraine). Fiziko-Tekhnicheskij Inst.); 
Kostin, V.Ya.; D’yachenko, V.M. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. (in Russian). In JINA rapid 
communications. Collection no. 2. 70p. Order Number 
DE94602354. Source: OSTI; NTIS (US Sales Only); INIS 

The neutron generation by *He, *He, 7Li and '*C nuclei with the 
energy of 1.5-2.2 GeV per nucleon has been investigated in the 
lead target 50X50X80 cm on the JINR synchrophasotron. The 
compatible results of general methods have permitted to obtain the 
value of the energy for generation of one neutron; the mean value 
of the energy for nuclei is equal to (32-5) MeV. 6 refs.; 2 tabs. 


37640 (JINR-2-53-92, pp. 35-44) Production cross-sections 
of the neutron-deficient isotopes of Bi and Pb “°Ca+'S'-'SEu 
reactions. Andreev, A.N. (and others); Bogdanov, D.D.; Eremin, 
A.V. Joint Inst. for Nuclear Research, Dubna (Russian Federation) 
1992. (In Russian). In JINR rapid communications. Collection no. 2. 
70p. Order Number DE94602354. Source: OSTI; NTIS (US Sales 
Only); INIS. 

The absolute cross sections measurements of the (xn)- and (p, 
xn)-channels in the reactions in the excitation energy range 40-70 
MeV were carried out. The analysis ofthe (xn)- and (p, xn)- 
channels for the reactions is carried out. 20 refs.; 5 figs.; 2 tabs. 


37641 (JINR-2-53-92, pp. 58-70) The Boltzmann tempera- 
ture of negative pions in inelastic (d, a, C) + (C, Ta) collisions 
at 4.2 A GeV/c. Baskovich, S. (and others); Salikhagich, D.,; 
Simich, L. Joint Inst. for Nuclear Research, Dubna (Russian Feder- 
ation). 1992. In JINR rapid communications. Collection no. 2. 7Op. 
Order Number DE94602354. Source: OSTI; NTIS (US Sales Only); 
INIS. 

The slopes of the noninvariant center-of-mass energy spectrum 
of negative pions in inelastic collisions of nuclei d,a, C and Ta tar- 
gets at 4.2 A GeV/c are studied. The influence of resonances and 
directly produced pions on temperature values is studied. 14 refs.; 
5 figs.; 4 tabs. 


37642 (JINR-—3-54-92) JINR rapid communications. Collec- 
tion no. 3. Joint Inst. for Nuclear Research, Dubna (Russian 
Federation). 1992. 79p. (In Russian). Order Number DE94602620. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The volume includes 8 communications in the field of nuclear re- 
actions (6 communications) and elementary particles physics (2 
communications). A separate abstract was prepared for each of 
them. 


37643 (JINR-3-54-92, pp. 13-19) Collective excitation of 6- 
isobar in charge-exchange reactions (’Li, 7Be) and H, *He) at 
a projectile momentum of 3 GeV/c per nucleon. Avramenko, 
S.S. (and others); Abdurakhimov, A.Yu.; Aksinenko, V.D. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 3. 79p. Order Number 
DE94602620. Source: OSTI; NTIS (US Sales Only); INIS. 

Charge-exchange reactions were investigated in nuclear beams 
at 3 GeV/c per nucleon. The total cross sections of the reactions 
were measured for H, C, Al, Cu and Pb target nuclei. For the first 
time the reaction was investigated in 47-geometry. The data give 
testimony to a significant role of collective excitation of the delta 
isobar in nuclei. 14 refs.; 2 figs.; 2 tabs. 


37644 (JINR-3-54-92, pp. 20-26) Kaon and pion production 
cross sections in p+C, d+C and C+C collisions as a function 
of projectile energy beam from 2.5 to 8.1 GeV/nucleon. Baldin, 
A.A. (and others); Gavrilov, Yu.K.; Gubber, F.F. Joint Inst. for Nu- 
clear Research, Dubna (Russian Federation). 1992. In JINR rapid 
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communications. Collection no. 3. 79p. Order 
DE94602620. Source: OSTI; NTIS (US Sales Only); INIS. 

New experimental data were obtained for pion and kaon produc- 
tion by proton, deuteron and carbon ion on carbon target at 
different incident energies from 2.5 to 8.1 GeV. The laboratory pro- 
duction angle was 24 deg C and momentum, 0.8 GeV.c. 11 refs.; 3 
figs.; 2 tabs. 


Number 


37645 (JINR-3-54-92, pp. 59-71) Distorsion of the spectra 
of cumulative mesons by secondary interaction in nuclei. 
Zolin, L.S.; Peresedov, V.F. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. (in Russian). In JINR rapid 
communications. Collection no. 3. 79p. Order Number 
DE94602620. Source: OSTI; NTIS (US Sales Only); INIS. 

Quantitative estimates of the spectra distortions of cumulative 
pions and kaons by multiscattering in nuclei are obtained. The cal- 
culation were made by using Monte Carlo simulation on the basis 
of the intergranular cascade model. The fluctuon model of cumula- 
tive particle generation was used to give initial conditions. 22 refs.; 
5 figs.; 1 tab. 


37646 (JINR-3-54-92, pp. 72-79) Observation of neutron ra- 
diative capture-reaction on exotic isomer '7®™,Hf. Oganesyan, 
Yu.Ts.; Karamyan, S.A.; Nazarov, V.M.; Shcheglovski, Z. Joint Inst. 
for Nuclear Research, Dubna (Russian Federation). 1992. (In Rus- 
sian). In JINR rapid communications. Collection no. 3. 79p. Order 
Number DE94602620. Source: OSTI; NTIS (US Sales Only); INIS. 

The exotic target consisting of 2X10'S of the isomeric nuclei 
178m ,Hf is irradiated by neutrons on a channel of the JINR IBR-2 
reactor. High-spin neutron resonances with |=33/2 and 31/2 can be 
revealed now. 7 refs.; 2 figs.; 2 tabs. 


37647 (JINR—4-55-92, pp. 4-11) K*~ background produc- 
tion in pA interactions at 15-65 GeV. Gavrishchuk, O.R.; 
Peresedov, V.F.; Zolin, L.S. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. In JINR rapid communications. 
Collection no. 4. 41p. Order Number DE94602355. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The invariant cross sections of the yield of Kt and K~ mesons 
are measured at an angle of 159 deg C on 6 nuclear targets at an 
incident by the method of thin target on an internal beam of the 
Serpukhov proton accelerator (IHEP). 12 refs.; 7 figs.; 2 tabs. 


37648 (JINR-5-56-92, pp. 5-15) Ultra pure plutonium-237. 
Production and characteristics. Oganesyan, Yu.Ts. (and others); 
Dmitriev, S.N.; Buklanov, G.V. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. In JINR rapid communications. 
Collection no. 5. 62p. Order Number DE94602230. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The Pl-237 was obtained at the high-current heavy ion accelera- 
tor U-200. 11 refs.; 3 figs.; 2 tabs. 


37649 (KURRI-TR-372) Proceedings of the specialists’ 
meeting on science and engineering of fission, 1992. Nak- 
agome, Yoshihiro (ed.). Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst. Mar 1993. 93p. (In Japanese). (CONF- 
9208241-—: Specialists’ meeting on science and engineering of 
fission, 1992; Specialists’ meeting on science and engineering of 
fission, 1992, Kumatori (Japan); KUMATORI ( is not a valid Coun- 
try Code.), 10 Aug 1992; 17 dec 1992; CONF-921290-). Order 
Number DE94701315. Source: OSTI; NTIS; INIS. 

The meetings were held twice on August 10 and December 17, 
1992, at the Research Reactor Institute, Kyoto University. Report 
of 12th international conference on electromagnetic isotope separa- 
tors, radiochemical studies of products in the interaction of medium 
energy heavy ions with Cu, Nb and Au, deformation process in low 
energy fission, determination of effective delayed neutron ratio with 
coupled reactor, topics on neutron fission cross section, optimum 
proton energy for spallation neutron sources, topics on transura- 
nium nuclides, mass formula based on the shell model potential, 
production of nuclear fragments in heavy ion collision, limiting be- 
havior in medium energy heavy ion nuclear reactions, thorium fuel 
cycle and molten salt reactor, and characteristics of lead slowing- 
down spectrometer and measurement of Np-237 (n,f) cross section 
were the themes of lectures. The gists of the papers are collected 
in this book. (K.1.). 
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37650 (PCCF-RI-92-08) Results obtained on dileptons and 
prospects. Roche, G. Clermont-Ferrand-2 Univ., 63 - Aubiere 
(France). Lab. de Physique Corpusculaire. 1992. 10p. (CONF- 
9205355—-: Saturne Study Meeting, Mont-Saint-Odile (France), 
18-22 May 1992). Order Number DE94602685. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Experimental results (mostly from the DLS collaboration at LBL) 
and model calculations of dielectron production in pp/pd/pBe (1-5 
GeV) and CaCa (1-2 GeV/A) are presented. Dileptons appear to 
be a suitable probe to approach in-medium properties of hadrons 
in nuclear matter. At the present time, the p/w region looks the 
most promising. Oncoming programs are briefly presented, in par- 
ticular the HADES project at GSI. 7 figs. 


37651 (PCCF-RI-92-09) Compositeness at LEP. Bardadin- 
Otwinowska, M. Clermont-Ferrand-2 Univ., 63 - Aubiere (France). 
Lab. de Physique Corpusculaire. 1992. 22p. (CONF-9205274-: Tri- 
este workshop on the search for new elementary particles: status 
and prospects, Trieste (Italy), 20-22 May 1992). Order Number 
DE94602684. Source: OSTI; NTIS (US Sales Only); INIS. 

Searches for compositeness made by four | EP collaborations 
are reported. Limits are set on excited fermion masses and cou- 
plings. A limit on the branching ratio Z—-+y7 is determined. 
Four-fermion and two-fermion, two-boson contact terms are studied 
in the reactions ete~—I*I— and e*te~-—-y7 respectively and limits 
are obtained on the energy scale of a new interaction. 


37652 (UM-P—93/34) Algebraic scattering theory and heavy 
ion scattering. Allen, L.J. (Melbourne Univ., Parkville, VIC (Aus- 
tralia). School of Physics); Amos, K.; Berge, L.; Fiedeldey, H. 
Melbourne Univ., Parkville, VIC (Australia). School of Physics. 
[1993]. 14p. Order Number DE94601789. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Algebraic scattering theory is used to analyze elastic scattering 
cross-sections from heavy ion collisions. Collisions epitomized by 
strong absorption lead to algebraic potentials that can be described 
by simple exponential forms. But for collisions that are ‘transpar- 
ent’, while asymptotically the algebraic potentials are exponential, 
their actual form (for low 1-values) is quite complex. 7 refs., 4 figs. 


37653 (UM-P-93/37) Heavy ion scattering; a fixed energy 
inverse problem. Amos, K. Melbourne Univ., Parkville, VIC (Aus- 
tralia). School of Physics. [1993]. 33p. Order Number DE94601790. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Heavy ion scattering has been studied quite intensively in the 
last decade and central in most analyses of data from such 
experiments be they on fusion, particle transfer or internal state ex- 
citations of the colliding pair, is the inter-ion interaction affecting 
their relative motion. It is customary to use the elastic scattering 
data to constrain solutions of the (nonrelativistic) Schroedinger 
equation to ascertain the character of that (central and complex) 
heavy ion potential. These matters for projectiles ranging from the 
lightest ‘heavy’ ion, a proton, to Oxygen nuclei are considered in 
brief herein. The targets range from '*C to 2°8Pb. The central en- 
tity in the analyses to be discussed will be the S-function, and so 
for completeness, the simple potential scattering theory details are 
presented that specify the S-function and relate it to measured 
cross-sections. 20 refs., 18 figs. 


37654 (YITP/K-1009) Boltzmann-Langevin equation, dy- 
namical instability and multifragmentation. Feng-Shou Zhang 
(Grand Accelerateur National d’lons Lourds (GANIL), 14 - Caen 
(France)); Suraud, E. Kyoto Univ., Uji (Japan). Yukawa Inst. for 
Theoretical Physics. Feb 1993. 16p. Order Number DE94602690. 
Source: OSTI; NTIS (US Sales Only); INIS. 

By using simulations of the Boltzmann-Langevin equation which 
incorporates dynamical fluctuations beyond usual transport theories 
and by coupling it with a coalescence model, we obtain information 
on multifragmentation in heavy-ion collisions. From a calculation of 
the “Ca + “°Ca system, we recover some trends of recent multi- 
fragmentation data. 
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Refer also to citation(s) 36566, 37596, 37598, 37599, 37600, 
37609, 37613, 37617, 37618, 37620, 37623, 37624, 37627, 37632, 
37637, 37639, 37640, 37641, 37648, 37650, 37652, 37654 


6636 Radiation Physics 
Refer also to citation(s) 36779, 36880 


37655 (ANL/PHY/CP-—79882) Temporal optics of resonant 
transmission of gamma rays through 5’Fe. Perlow, G.J.; Pieper, 
S.C. Argonne National Lab., IL (United States). [1993]. 9p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-930816-2: International conference on 
the applications of the Moessbauer effect, Vancouver (Canada), 8- 
14 Aug 1993). Order Number DE93019760. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The development in time of the transmission through 5’Fe of a 
broad Lorentzian radiation is calculated numerically. Examples are 
given for 6 = O and ¢/2, for the magnetic hyperfine case, and for 6 
= ¢/2 for pure quadrupole splitting. 


37656 (JINR-4-55-92, pp. 19-21) Radial profiles of proton 
initiated electromagnetic showers between 100 and 3500 MeV. 
Slovinskij, B.; Rogul’skij, O. Joint Inst. for Nuclear Research, 
Dubna (Russian Federation). 1992. In JINR rapid communications. 
Collection no. 4. 41p. Order Number DE94602355. Source: OSTI; 
NTIS (US Sales Only); INIS. 

It is shown that the radial dependence of the density of shower 


electrons ionization loss may be approximated by some universal 
function. 3 refs.; 1 fig. 


37657 (KAERC—207/91) Absolute measurement of thermal 
neutron flux by using natural copper foil. Hwang Won Jong, 
A.D.; Koo Jah Hyok. Ministry of Atomic Energy, Pyongyang (Korea, 
Democratic People’s Republic of). Research Center for Atomic En- 
ergy. Aug 1992. 6p. (In Korean). Order Number DE94602714. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Up to the present, gold foil has been regarded as the best detec- 
tor in thermal neutron flux measurements, since its absorption 
cross section is very large and induced isotope '°Au has a simple 
decay schema. In this paper, it is shown that the copper foil has 
the great advantage over most other elements including gold in re- 
actor physics experiments. With the use of natural copper, no 
complicated correction for perturbation and decreasing of neutron 
field is necessary for determining absolute value of thermal neutron 
flux in wide range of reactor power, and more accurate result can 
be obtained by means of gamma-gamma coincidence technique in- 
stead of beta-gamma coincidence method. (author). 


37658 (ORNL/TM-12359) The TORSED method for con- 
struction of TORT boundary sources from external DORT flux 
files. Rhoades, W.A. Oak Ridge National Lab., TN (United States). 
Aug 1993. 6383p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Order Number 
DE93019954. Source: OSTI; NTIS; GPO Dep. 

The TORSED method provides a means of coupling cylindrical 
two-dimensional DORT fluxes or fluences to a three-dimensional 
TORT calculation in Cartesian geometry through construction of 
external boundary sources for TORT. This can be important for 
several reasons. The two-dimensional environment may be too 
large for TORT simulation. The two-dimensional environment may 
be truly cylindrical in nature, and thus, better treated in that geom- 
etry. It may be desired to use a single environment calculation to 
study numerous local perturbations. In Section | the TORSED code 
is described in detail and the diverse demonstration problems that 
accompany the code distribution are discussed. In Section Il, an 
updated discussion of the VISA code is given. VISA is required to 
preprocess the DORT files for use in TORSED. In Section Ill, the 
references are listed. 


37659 (RAL-—93-028) Rotational tunnelling spectroscopy 
with neutrons. Carlile, C.J. (Rutherford Appleton Lab., Chilton 
(United Kingdom)); Prager, M. Rutherford Appleton Lab., Chilton 





(United Kingdom). Apr 1993. 30p. Order Number DE94602715. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To be published in "Condensed matter and materials science 
with neutron beam techniques”, editors: U. Dahlborg and S.W. 
Lovesey, International Journal of Modern Physics B. 

Neutron tunnelling spectroscopy has been a very fruitful field for 
almost two decades and is still expanding into new areas, both ex- 
perimentally and theoretically. The development of the topic is 
reviewed from the theoretical point of view, highlighting new ap- 
proaches, and selected examples of more recent experimental 
work are presented. A brief discussion of instrument performance 
and experimental requirements is given. (author). 


37660 (SAND-92-2552C) Status of neutron dosimetry 
cross sections. Griffin, P.J.; Kelly, J.G. Sandia National Labs., Al- 
buquerque, NM (United States). 1992. 21p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-930809—-1: 8. ASTM-EURATOM symposium on reactor 
dosimetry, Vail, CO (United States), 29 Aug - 3 sep 1993). Order 
Number DE93019083. Source: OSTI; NTIS; INIS; GPO Dep. 
Several new cross section libraries, such as ENDF/B-Vi{release 
2), IRDF-90,JEF-2.2, and JENDL-3 Dosimetry, have recently been 
made available to the dosimetry community. the Sandia National 
Laboratories (SNL) Radiation Metrology Laboratory (RML) has 
worked with these libraries since pre-release versions were avail- 
able. this paper summarizes the results of the intercomparison and 
testing of dosimetry cross sections. As a result of this analysis, a 
compendium of the best dosimetry cross sections was assembled 
from the available libraries for use within the SNL RML. this library, 
referred to as the SNLRML Library, contains 66 general dosimetry 
sensors and 3 special dosimeters unique to the RML sensor inven- 
tory. The SNLRML cross sections have been put into a format 
compatible with commonly used spectrum determination codes. 


37661 (WHC-SA-1808) Two methodologies for computing 
neutron sources from (a,n) and spontaneous fission reactions 
in vitrified waste. Goldberg, H.J.; Morford, R.J. Westinghouse 
Hanford Co., Richland, WA (United States). Jun 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC06-87RL10930. (CONF-930746-2: Annual meeting of the Health 
Physics Society, Atlanta, GA (United States), 11-15 Jul 1993). Or- 
der Number DE93018735. Source: OSTI; NTIS; INIS; GPO Dep. 

The disposal of high-level defense waste in a geologic repository 
necessitates conversion of the waste to a stable form. For this 
purpose, the Hanford Waste Vitrification Plant (HWVP) will be con- 
structed. In this facility the waste will be converted into 6.3 x 10° 
cm?® glassified cylinders, 59 cm in diameter and 230 cm in height, 
which will be placed in steel containers and buried. The waste 
packages must be adequately shielded to ensure the safety of per- 
sonnel handling them. To calculate the shielding necessary, the 
radiation source term must be determined. Although the +-ray 
source term does not present a problem, the neutron source term 
is a concern. Because the glass matrix is composed of light ele- 
ments, the presence of any a-particle emitting radionuclides in the 
waste will contribute to the neutron flux. This paper attempts to as- 
certain the neutron flux and spectrum from (a,n) reactions and add 
it to the flux resulting from spontaneous fission. 
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Refer also to citation(s) 35342, 36377, 36379, 36380, 36381, 
36453, 36457, 36460, 36461, 36556, 36748 


37662 (BNL-49362) Angular distributions of high-order 
ATI. Yang, Baorui (Brookhaven National Lab., Upton, NY (United 
States)); Walker, B.; DiMauro, L.F.; Schafer, K.J.; Kulander, K.C.; 
Agostini, P. Brookhaven National Lab., Upton, NY (United States). 
[1993]. 4p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC02-76CH00016. (CONF-9306125-3: 6. 
international conference on multiphoton processes, Quebec City 
(Canada), 25-30 Jun 1993). Order Number DE93019125. Source: 
OSTI; NTIS; GPO Dep. 

The above-threshold ionization (ATI), a strong-field behavior, can 
be studied using kilohertz lasers. This paper reports a study of 
electron angular distributions (AD) for Xe and Kr excited by a 50 
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ps, 1.05 um strong field. ADs are presented for ATI orders up to 
30 and show a new intensity-dependent structure. A physical pic- 
ture is proposed that has its source in one-electron, and not 
two-electron, dynamics. 2 figs, 5 refs. 


37663 (INIS-AR—031, pp. p175) Use of potentials reduced 
in torsional vibrations spectrum. Toro Labbe, A. (Chile Univ., 
Santiago (Chile). Dept. de Fisica); Utreras Diaz, C.A.; Letelier, J.R. 
Asociacion Quimica Argentina, Buenos Aires (Argentina). 1990. 
23p. (in Spanish). (CONF-9011336—: 19. Latin-American congress 
on chemistry, Buenos Aires (Argentina), 5-9 Nov 1990). In Nine- 
teenth Latin-American congress on chemistry: Book of abstracts. 
Order Number DE94602762. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. 2 refs. MOLECULAR MODELS/potentials; 
MOLECULAR MODELS /vibrational states; EIGENVALUES; GLY- 
OXAL; POTENTIALS; MOLECULAR STRUCTURE; NUMERICAL 
ANALYSIS 


37664 (INIS-AR-031, pp. p1609) Time dependent self- 
consistent field approximation. Energy transfer in molecule 
collisions. Echave, J. (Instituto de Investigaciones Fisicoquimicas 
Teoricas y Aplicadas (INIFTA), La Plata (Argentina)); Fernandez, 
F.M.; Castro, E.A. Asociacion Quimica Argentina, Buenos Aires 
(Argentina). 1990. 23p. (In Spanish). (CONF-9011336—: 19. Latin- 
American congress on chemistry, Buenos Aires (Argentina), 5-9 
Nov 1990). In Nineteenth Latin-American congress on chemistry: 
Book of abstracts. Order Number DE94602762. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MOLECULE-MOLECULE COLLISIONS/ 
energy transfer; SELF-CONSISTENT FIELD/molecular models; 
HAMILTONIAN FUNCTION; OSCILLATION MODES; VARIA- 
TIONAL METHODS 


37665 (UCID—20622-92-2, pp. 18) Energetic materials. Simp- 
son, R.L. Lawrence Livermore National Lab., CA (United States). 
Mar 1993. In Chemistry and materials science progress report: 
Second half, FY 1992. 7ip. Order Number DE93014364. Source: 
OSTI; NTIS. 

This thrust seeks to establish a fundamental understanding be- 
tween the molecular structure of energetic materials and their 
sensitivity and performance. The effort consists of three main activ- 
ities. The first is an experimental and theoretical effort to determine 
energy transport properties between crystal lattice phonon modes 
(such as those generated in shocked materials) and molecular vi- 
bron modes. In the second area, reaction kinetics and ignition 
sensitivity are being examined in terms of molecular structure and 
conformation. Third, molecular dynamic and semiempirical quan- 
tum mechanical calculational methods are being developed to 
determine crystal structures and heats of formation to guide our 
material development activities. A new task was also started during 
the last quarter. T. A. Land is applying atomic force microscopy, as 
well as other surface science techniques, to energetic materials in 
an effort to resolve several surface chemistry issues at the 
nanometer scale. This work is the first joint effort between LLNL 
and Sandia National Laboratories under the auspices of the newly 
created Livermore Energetic Materials Center (LEMC). 


37666 (UCID-20622-92-2, pp. 30) Synchrotron radiation- 
based materials science. Wong, J. Lawrence Livermore National 
Lab., CA (United States). Mar 1993. In Chemistry and materials 
science progress report: Second half, FY 1992. 71p. Order Num- 
ber DE93014364. Source: OSTI; NTIS. 

The objective of this thrust area is to understand the role of 
atomic and electronic structures in determining the physicochemi- 
cal properties of materials and their processing. The tasks defined 
in this thrust area take advantage of the various unique character- 
istics of synchrotron radiation such as high intensity, high 
collimation, high polarization, and broadband tunability from VUV to 
hard x-ray to probe the structure of matter on an element-selective 
basis at different levels. The research is intended to both expand 
our existing capabilities in material characterization using these 
powerful photon sources and to develop new capabilities to (1) 
probe dilute species in bulk materials, (2) determine the geometric 
and electronic structure of thin films and nanoscaled materials, (3) 
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understand chemical dynamics of high-temperature-reaction sys- 
tems and phase transformation in situ in real time down to the 
millisecond range, (4) develop a quick-scanning EXAFS capability 
of the PRT x-ray beamlines to study time-dependent phenomena in 
the second and subsecond time scales, and (5) develop new soft 
X-ray monochromator materials for programmatic needs and the 
next-generation synchrotron sources. 


6641 Theory of Electronic Structure of Atoms and 
Molecules 


Refer also to citation(s) 36374, 36375, 36376, 37428, 37692, 37693 


37667 (ANL/CHMW/CP-80472) An introduction to GUGA in 
the COLUMBUS Program System. Shepard, R. Argonne National 
Lab., IL (United States). [1992]. 7p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-9208237—1: Relativistic and electron correlation effects in 
molecules and solids, Vancouver (Canada), 9-22 Aug 1992). Order 
Number DE93018994. Source: OSTI; NTIS; GPO Dep. 

The COLUMBUS Program System is a collection of Fortran pro- 
grams for performing general multiconfiguration self-consistent-field 
(MCSCF) and multireference single- and doubele-exicitation config- 
uration interaction (MRSDCI) wave function optimization based on 
the graphical unitary group approach (GUGA). This paper de- 
scribes at an introductory level how wave functions are specified 
and characterized in the COLUMBUS Program System in terms of 
the unitary group, and in particular, using the graphical representa- 
tion proposed by Shavit. 


37668 (IC-93/154) Electronic structure of a single oxygen 
vacancy in rutile TiO.. Tit, N. International Centre for Theoretical 
Physics, Trieste (Italy), Jun 1993. 2ip. Grant DE-FG02- 
88ER45338. Order Number DE94602717. Source: OSTI; NTIS (US 
Sales Only); INIS. 

| report calculations of the electronic structure of an ideal (undis- 
torted) oxygen vacancy in rutile TiO. using the equation-of-motion 
method. | use a full phenomenological tight-binding Hamiltonian 
due to Vos to describe the electronic structure. The bulk band 
structure is also discussed in detail using the traditional Green- 
function method. | illustrate an efficient way to calculate the perfect 
crystal Green function matrix elements for any structure, including 
those that belong to non-symmorphic space groups. The results 
show that the oxygen vacancy in rutile TiO2 results in deeply local- 
ized states in its vicinity. (author). 16 refs, 7 figs. 


37669 (INIS-AR-031, pp. p1608) Representation of in- 
tramolecular potentials. Rotational isomerism of molecules 
with one rotor. Cardenas Jiron, G.|. (Chile Univ., Santiago (Chile). 
Facultad de Ciencias); Toro Labbe, A. Asociacion Quimica Ar- 
gentina, Buenos Aires (Argentina). 1990. 23p. (In Spanish). 
(CONF-9011336-: 19. Latin-American congress on chemistry, 
Buenos Aires (Argentina), 5-9 Nov 1990). In Nineteenth Latin- 
American congress on chemistry: Book of abstracts. Order 
Number DE94602762. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. 4 refs. MOLECULAR MODELS/ 
isomerization; MOLECULAR MODELS/potentials; ENERGY-LEVEL 
TRANSITIONS; INTERATOMIC FORCES; ISOMERIZATION; 
POTENTIALS; PHOTOCHEMISTRY; REACTION KINETICS; RO- 
TATIONAL STATES 


37670 (JAERI-M-—92-207, pp. 23-30) Dependence of actinide 
solid state chemistry and physics on the changing role of the 
Sf-electrons. Haire, R.G. (Oak Ridge National Lab., TN (United 
States)). Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 
1992. (CONF-9202184—: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

It is well established that the chemistry, physics, and material 
science of the actinides do not reflect perfectly a series of ele- 
ments with a regular increase in the number of localized f-electrons 
(f-orbital occupation). This situation results from the changing role 
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of the 5f-electrons across the series. Therefore, a full understand- 
ing of the properties of the individual elements necessitates an 
understanding of the series as a whole. The changing influence of 
the f-electrons is reflected in many of the actinide’s properties. 
Systematic comparisons of selected high-temperature and high- 
pressure behaviors of actinide materials are discussed to 


demonstrate the variable nature and roles of the f-electrons, as 
well as their susceptibility to experimental parameters. (author). 


37671 (JAERI-M-92-207, pp. 179-186) Theoretical study of 
relativistic effects in the electronic structure and chemical 
bonding of UF,. Onoe, Jun (Institute of Physical and Chemical 
Research, Wako, Saitama (Japan)); Takeuchi, Kazuo; Sekine, 
Rika; Nakamatsu, Hirohide; Mukoyama, Takeshi; Adachi, Hirohiko. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—-: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-1). In Proceedings of the fourth international symposium on 
advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

We have performed the relativistic molecular orbital calculation 
for the ground state of UF,, using the discrete-variational Dirac- 
Slater method (DV-DS), in order to elucidate the relativistic effects 
in the electronic structure and chemical bonding. Compared with 
the electronic structure calculated by the non-relativistic Hartree- 
Fock-Slater (DV-X.)MO method, not only the direct relativistic 
effects (spin-orbit splitting etc), but also the indirect effect due to 
the change in screening core potential charge are shown to be im- 
portant in the MO level structure. From the U-F bond overlap 
population analysis, we found that the U-F bond formation can be 
explained only by the DV-DS, not by the DV-X,. The calculated 
electronic structure in valence energy region (-20-OeV) and excita- 
tion energies in UV region are in agreement with experiments. 
(author). 


37672 (JAERI-M-92-207, pp. 204-208) The relation between 
lattice parameters of NaCl type U, Np and Pu compounds and 
their magnetic and binding properties. Ohmichi, Toshihiko 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Arai, Yasuo. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184-: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

The lattice parameters of NaCl type uranium, neptunium and plu- 
tonium compounds are analyzed using Pauling equation. The 
numbers of bonding electrons and localized electrons of the com- 
pounds are calculated using the single bond radius by Pauling for 
metalloids and assumed ones for the actinides. The number of 
bonding electrons per unit bonding length can be correlated lin- 
early with the uranium compounds. The number of localized 
electrons is found to have a speculative relation with magnetic 
properties, in particular magnetic moments in ordered state; ex- 
cluding some compounds, the magnetic moments increase at a 
gradient of 45 degrees with increasing localized electrons in the 
range up to about 2.5 and then decrease to zero value roughly at 
a same gradient with increasing localized electrons. (author). 


37673 (UCID—20622-92-2, pp. 29) Electronic-structure cal- 
culations. Gonis, A.; Sterne, P.A.; Ek, J. van. Lawrence Livermore 
National Lab., CA (United States). Mar 1993. In Chemistry and ma- 
terials science progress report: Second half, FY 1992. 71p. Order 
Number DE93014364. Source: OSTI; NTIS. 

The long-term goal of this task is to develop an ab initio capabil- 
ity to predict the influence of clusters or layers of actinide atoms on 
the properties of the surface of a refractory metal. The current ef- 
fort is to develop and validate the required calculational tools. The 
final goal of this task is to describe these effects by using Real 
Space Multiple Scattering Theory (RSMST), a developmental code 
ideally suited for describing surface phenomena without introducing 
artifacts that lack physical reality. In introducing relativistic effects, 
difficulties have been encountered in computational aspects of the 
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RSMST code. The introduction of a subset of the relativistic terms 
in the Hamiltonian (no spin-orbit coupling) caused the core require- 
ments to consume the entire capability of the Cray computer. 
Addition of the important spin-orbit term will increase the core re- 
quirements beyond any available with current technology. A hybrid 
code is being developed that uses real space in the nonperiodic 
direction and reciprocal space in the two periodic directions to re- 
solve this difficulty. To accomplish the initial steps in eventually 
validating the new code, the authors are modifying and exercising 
several bulk codes (LMTO, RKKR, and RKKR-CPA) and are look- 
ing at properties such as phase stability that are experimentally 
accessible and very useful. The results of these codes on bulk ma- 
terials will be compared with those of the RSMST code before 
using the new code on surfaces. 


37674 (UCID—20622-92-2, pp. 70-71) Electronic-structure 
evolution of metal clusters. Fluss, M.J.; Kresin, V.V.; Howell, 
R.H.; Knight, W.D. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. In Chemistry and materials science progress re- 
port: Second half, FY 1992. 71p. Order Number DE93014364. 
Source: OSTI; NTIS. 

The authors are investigating the properties of alkali metal clus- 
ters, emphasizing electronic structure and collisional properties. 
Interest is focused on the evolution of electronic energy levels with 
increasing cluster size and the correlation of electronic structure 
and collision properties of free metallic clusters. These properties 
can be studied as the cluster size grows atom by atom. Collisions 
have been studied between metal clusters and selected atoms and 
molecules and are presently constructing an instrument to study 
positron-cluster collisions at the LLNL LINAC. 


6642 Spectra of Atoms and Molecules and Their In- 
teractions With Photons 


Refer also to citation(s) 34999, 36512, 36732, 36747, 37605, 
37692, 37693, 37700, 37716, 37721 


37675 (CEA-CONF—11377) lonization yield in a three step 
photoionization process of an optically thick atomic column: 
numerical modelization and experiments in thulium. Kupecek, 
P.; Comte, M.; Lamare, J. de; Petit, A. CEA Centre d’Etudes de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Procedes 
d’Enrichissement. 1993. 7p. (CONF-9301130—-: Conference on 
laser isotope separation, Los Angeles, CA (United States), 16 Jan 
1993). Order Number DE94603870. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Among the mainly interesting parameters of an atomic vapour 
laser isotope separation process is the ionization yield. This param- 
eter can be controlled as long as the laser beam spatial intensity 
distribution and temporal shape are well defined and not subjected 
to unexpected disturbing effects such as coherent propagation phe- 
nomena, leading to spatial and temporal reshaping with hot spots 
and pulse lengthening and delays. On an other hand, economical 
considerations require optically thick atomic columns which can 
favour such effect. In this work is studied the photoionization yield 
in atomic thulium vapour when propagation effects occur. Experi- 
mental results are compared with those of a coherent propagation 
code describing a four level system and including inhomogeneous 
broadening as well as degeneracies. A three step photoionization 
scheme is chosen. 


37676 (CNRS-R-93-5) Measurement of the electron density 
with HG line broadening by Stark effect. Asselin, P. (Centre Na- 
tional de la Recherche Scientifique (CNRS), 92 - Meudon-Bellevue 
(France)); Dudeck, M. Centre National de la Recherche Scientifique 
(CNRS), 75 - Paris (France). May 1993. 18p. (in French). Order 
Number DE94603871. Source: OSTI; NTIS (US Sales Only); INIS. 

Line broadening by Stark effect can be an efficient diagnostic 
mean for the determination of electron density in a plasma without 
perturbation, in particular for Balmer lines of the hydrogen atom al- 
lowing the determination of electron density with an accuracy better 
than 10 per cent. However, for arc plasma at low static pressure 
the domain of application has narrow limits. 


37677 (LA-UR-93-3014) Temperature dependence of 4f 
PES features and hole occupancy in ytterbium heavy 


fermions. Andrews, A.B. (and others); Blyth, R.1.R.; Arko, A.J. Los 
Alamos National Lab., NM (United States). [1993]. 8p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-930865—-10: International conference on 
strongly correlated electron systems, La Jolla, CA (United States), 
16-19 Aug 1993). Order Number DE93040131. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We have measured the temperature dependence between 80 
and 300K and spectral weight of the 4f features in clean single 
crystal Yb heavy fermions, cleaved in a vacuum of 5 x 10-"" Torr. 
A small (~10%) decrease in spectral weight differs substantially 
from the reported ~50% decrease over this range. All divalent fea- 
tures are much larger than expected, yielding nm; values far too 
small. The intensity of the divalent features in YbAuCu, is about 2 
orders of magnitude larger than expected. 


37678 (UCRL-JC—110813) K-shell emission from 140 fem- 
tosecond laser-produced plasmas created from porous 
aluminum targets. Shepherd, R. (Lawrence Livermore National 
Lab., CA (United States)); Price, D.; White, B.; Osterheld, A.; 
Walling, R.; Slaughter, D.; Stewart, R.; Gordan, S. Lawrence Liver- 
more National Lab., CA (United States). 5 Jun 1992. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9207215—1: 8. ultra fast phe- 
nomena conference, Palaiseau (France), Jul 1992). Order Number 
DES93018085. Source: OSTI; NTIS; GPO Dep. 

The K-shell emission from flat and porous aluminum targets is 
used to infer the efficiency of creating a high temperature 
(>100eV), thermal plasma with 800 nm, 140 fs laser light. The K- 
shell emission from flat aluminum targets is fond to be significantly 
less than that of the porous targets, implying a lower temperature 
and less efficient coupling between the target and ultra-short pulse 
laser light. 


37679 (UCRL-LR—105821-93-1, pp. 15-20) Coherent XUV 
generation via high-order harmonic generation in rare gases. 
Crane, J.K.; Perry, M.D.; Budil, K.S.; Ditmire, T.; Herman, S.; 
Nguyen, H.; Adams, B. Lawrence Livermore National Lab., CA 
(United States). [1992]. In Inertial confinement fusion quarterly re- 
port, October-December 1992: Volume 3, No. 1. 64p. Order 
Number DE93017512. Source: OSTI; NTIS. 

High-order harmonic generation is a source of high-energy 
(XUV-soft x-ray), short-pulse (~ 1 ps), fully coherent radiation that 
is part of a larger class of high-intensity, laser-atom interaction 
phenomena that are seen above 10'* W/cm?. The Short Pulse 
Laser Group is developing a source based upon high-order 
harmonic generation that can be used in a range of applications in- 
cluding atomic and molecular spectroscopy, molecular and solid 
state dynamics, pump-probe experiments in plasma physics, photo- 
electron spectroscopy, etc. The authors’ current work is focused on 
understanding the short wavelength limits of this phenomena, opti- 
mizing and characterizing the output of an XUV source based on 
harmonic generation, and, finally, developing a useful XUV instru- 
ment using the short pulse, terawatt, Cr-doped LISAF laser system. 
15 refs., 6 figs., 1 tab. 


37680 (UCRL-LR-105821-93-1, pp. 21-27) Theory of high- 
order harmonic generation. Kulander, K.C.; Schaefer, K.J.; 
Krause, J.L. Lawrence Livermore National Lab., CA (United 
States). [1992]. In Inertial confinement fusion quarterly report, 
October-December 1992: Volume 3, No. 1. 64p. Order Number 
DE93017512. Source: OSTI; NTIS. 

An overview is presented of recent developments in the theory 
of harmonic conversion of short-pulse, high-intensity optical lasers 
in atomic gases. The effort included both the determination of the 
single-atom emission spectrum and the phase matching of the 
harmonic fields as they propagate through the excited medium. Be- 
cause the atomic (ionic) excitation dynamics are dominated by 
single-particle excitations, accurate calculations are feasible with 
moderate computational effort. The authors extended the theory of 
phase matching into a new physical regime where traditional be- 
liefs about the efficacy of the process were found to be incorrect. 
The physical process of high-order harmonic generation benefits 
from two fortunate factors present in the nonperturbative regime. 
First, the atomic spectrum exhibits a broad, surprisingly strong 
plateau of harmonics. This means that, in the nonperturbative 
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regime, processes of varying orders are found to be comparable in 
strength. The decrease with order of nonlinear processes expected 
from the perturbative limit is violated much to the experimentalists 
advantage. The second beneficial phenomenon is that the slow 
variation of the harmonic emission strengths with incident intensity 
results in unexpectedly strong phase matching. As a result of these 
two factors, the authors expect this process will be widely exploited 
as a relatively inexpensive source of high-brightness, coherent, 
short-pulse XUV radiation. The development of solid-state pump 
lasers means the repetition rate can increase to the several Hertz 
to kiloHertz regime, and the photons emitted can be tuned to any 
desired wavelengths. They are now exploring the utility and advan- 
tages of such a source. 20 refs., 6 figs. 


6643 Collision Phenomena 
Refer also to citation(s) 35383, 36522, 36766, 37498, 37664 


37681 (ANL/CHWCP-79761) Collisions of molecules with 
clusters: A quasiclassical study. Jellinek, J.; Guevenc, Z.B. Ar- 
gonne National Lab., IL (United States). [1993]. 15p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-9305157—1: European research conference in 
physics: fundamental aspects of clusters, Elounda (Greece), 26 
May - 2 jun 1993). Order Number DE93018614. Source: OSTI; 
NTIS; GPO Dep. 

Presented are results of a quasiclassical simulation study of pro- 
cesses induced by a collision of a Do molecule with a Ni,3 cluster. 
Focus was on the reactive channel, i.e., dissociative adsorption of 
the molecule. Dependence on factors such as the collision energy, 
initial (quantized) rovibrational state of the molecule, and structure 
and temperature of cluster were analyzed. Direct and indirect (in- 
volving formation of transient complexes — resonances) reaction 
pathways were considered and characterized quantitatively. We 
have illustrated how multidimensional potential energy surfaces de- 
scribing cluster-molecule interactions can be analyzed in terms of a 
reduced set of relevant degrees of freedom and the topologies of 
these surfaces correlated with dynamical phenomena extracted 
from the calculations. The complex problem of “tuning” the cluster- 
molecule interaction potential using experimental data has also 
been addressed, and a specific example of such “tuning” has been 
given. It underscores the crucial role of the intimate interplay be- 
tween theory and experiment, especially in the field of clusters 
where, because of the large number of degrees of freedom in- 
volved, first principle calculations are (and will remain) of limited 
feasibility. More generally, the analysis and the discussion pre- 
sented show that the phenomena and problems relevant for 
cluster-molecule collisions — a new research area by all accounts 
have much in common with those encountered in nucleus-nucleus, 
atom-atom, atom-molecule, and molecule-molecule collisions — re- 
search fields with a considerable history. 


37682 (CONF-920948-16) Low-energy continuum-electron 
emission at O° from O% + He ‘collisions. Tanis, J.A. (Western 
Michigan Univ., Kalamazoo, MI (United States)); Haar, R.R.; 
Schneider, D.; Clark, M.W.; Prior, M.H.; Dubois, R.D.; Randall, K. 
Western Michigan Univ., Kalamazoo, MI (United States). [1992]. 
5p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER13778. From 6. international conference on 
physics of highly charged ions; Manhattan, KS (United States); 28 
Sep - 2 oct 1992. Order Number DE93018777. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Low-energy continuum-electron emission along the beam direc- 
tion, i.e., at 0°, has been investigated for 1.1-6.2 keV/u 08+ and 
2.6 keV/u 0% (q = 3, 6, and 8) colliding with He. Spectra were ob- 
tained for continuum electrons associated with bound-state capture 
and with no projectile charge change, respectively. As for previous 
measurements for 3.75 keV/u 0+ + He, continuum electrons at 0° 
were observed only when accompanied by bound-state capture. 
Cross sections for these continuum electrons are found to be in- 
creasing functions of both the projectile energy and the charge 
state over the ranges investigated. 


37683 (CONF-920948-17) Testing double ionization mech- 
anisms with highly-charged lions. Tanis, J.A. Western Michigan 
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Univ., Kalamazoo, MI (United States). Dept. of Physics. [1992]. 9p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-87ER13778. From 6. international conference on 
physics of highly charged ions; Manhattan, KS (United States); 28 
Sep - 2 oct 1992. Order Number DE93018750. Source: OSTI; 
NTIS; INIS; GPO Dep. 

Double ionization of He target atoms by intermediate- to high- 
velocity charged ions is considered in terms of two mechanisms: 
(1) a two-step (TS) process in which both target electrons are re- 
moved in separate direct interactions with the projectile, and (2) a 
one-step mechanism in which one electron is liberated in a single 
projectile-target interaction followed by subsequent “shakeoff” (SO) 
of the second electron. Measured double-to-single ionization ratios 
are used to exhibit and test the underlying mechanisms of double 
ionization. It is found that these ratios exhibit a high degree of uni- 
versality as a function of v/q, where v is the velocity of the ion and 
q is its charge. The results strongly suggest that the important fac- 
tor in determining the regions of validity for TS and SO is the ionic 
charge divided by the impact velocity and not just the impact veloc- 
ity itself. 


37684 (CONF-920948-19) Electron emissions In low en- 
ergy Ar9*-Ar collisions. Vancura, J.; Kostroun, V.O. Cornell Univ., 
Ithaca, NY (United States). Ward Lab. [1992]. 4p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER13519. From 6. international conference on physics of highly 
charged ions; Manhattan, KS (United States); 28 Sep - 2 oct 1992. 
Order Number DE93040285. Source: OSTI; NTIS; INIS; GPO Dep. 

The spectra of electrons emitted Ara* on Ar (8 < q < 16) colli- 
sions at 2.3 qkeV were measured in the 30 to 400 eV energy 
range. With the exception of Ar*+ on Ar, the overall appearance of 
the electron spectra is quite similar, suggesting that the same 
mechanism is responsible for the observed features. One possible 
mechanism is the delocalization of the 3p and 3s target electrons 
during the collision. The resulting molecular state either deexcites 
by Auger transitions during the collision, or strands two or more 
electrons on the projectile in an excited state. This state in turn de- 
excites by Auger transitions. 


37685 (CONF-920948-20) Absolute total and one and two 
electron transfer cross sections for Ar® on Ar as a function of 
energy. Vancura, J.; Kostroun, V.O. Cornell Univ., Ithaca, NY 
(United States). Ward Lab. [1992]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER13519. 
From 6. international conference on physics of highly charged ions; 
Manhattan, KS (United States); 28 Sep - 2 oct 1992. Order Num- 
ber DE93040283. Source: OSTI; NTIS; INIS; GPO Dep. 

The absolute total and one and two electron transfer cross sec- 
tions for Ar®+ on Ar were measured as a function of projectile 
laboratory energy from 0.090 to 0.550 keV/amu. The effective one 
electron transfer cross section dominates above 0.32 keV/amu, 
while below this energy, the effective two electron transfer starts to 
become appreciable. The total cross section varies by a factor over 
the energy range explored. The overall error in the cross section 
measurement is estimated to be + 15%. 


37686 (ESM-50) Calculation of electron-potassium scatter- 
ing. Bray, |.; Fursa, D.V.; McCarthy, I.E. Flinders Univ. of South 
Australia, Adelaide, SA (Australia). Electronic Structure of Materials 
Centre. Dec 1992. 26p. Order Number DE94601812. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Elastic through to 7°F differential, integrated, and total cross sec- 
tions for electrons scattering from the ground state of potassium 
atoms are presented. Spin asymmetries, L perpendicular for sin- 
glet, triplet, and spin-averaged scattering, optical excitation cross 
sections, and various photon polarization observables for elastic 
channel and 4° channel are also discussed. These are calculated 
using the Coupled-Channel Optical method. A total of 17 target 
states are explicitly coupled with the effect of the continuum 
included in the first 6 of these. The calculations have been per- 
formed at a range of energies from 1 to 100 eV. The results are 
generally in good agreement with available experiment data. It was 
found that the effect of the inclusion of the continuum is most evi- 
dent in calculating spin asymmetries and singlet spin-resolved L 
parameter. 28 refs., 2 tabs., 10 figs. 





37687 (ESM-52) Spin asymmeiry in resonant electron- 
hydrogen elastic scattering. McCarthy, |.E.; Shang, Bo. Flinders 
Univ. of South Australia, Adelaide, SA (Australia). Electronic Struc- 
ture of Materials Centre. Feb 1998. 7p. Order Number 
DE94601813. Source: OSTI; NTIS (US Sales Only); INIS. 
Differential cross sections and asymmetries at 90 deg. and 30 
deg are calculated for electron-hydrogen elastic scattering over the 
energies of the lowest 'S and °P resonances using a nine-state 


coupled-channels calculation with and without continuum effects, 
which are represented by an equivalent-local polarization potential. 
The polarization potential improves agreement with experiment in 
general for the spin-averaged cross sections. It is suggested that 
continuum effects would be critically tested by asymmetry mea- 
surement at 30 deg over the ' S resonance. 7 refs., 4 figs. 


37688 (ESM-53) Calculation of total cross sections for 
electron and positron scattering on sodium and potassium. 
McCarthy, I.E.; Ratnavelu, K.; Zhou, Y. Flinders Univ. of South 
Australia, Adelaide, SA (Australia). Electronic Structure of Materials 
Centre. Feb 1993. 7p. Sponsored by Australian Research Council, 
Canberra, ACT (Australia). Order Number DE94601814. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Total cross sections for electron and positron scattering on 
sodium and potassium are calculated at various energies and 
compared with experiment. The method use is the coupled- 
channels-optical method with the equivalent-local polarisation 
potential, which takes all channels into account. For electrons the 
calculations are checked by comparison with coupled-channels- 
optical calculations using a detailed polarisation potential that 
makes only one approximation, that of weak coupling in the ionisa- 
tion space. The polarisation potential for positrons includes effects 
of ionisation and positronium formation. 13 refs., 2 tabs. 


37689 (ESM-54) Convergent close-coupling calculation of 
electron-sodium scattering. Bray, |. Flinders Univ. of South Aus- 
tralia, Adelaide, SA (Australia). Electronic Structure of Materials 
Centre. Apr 1993. 6p. Sponsored by Australian Research Council, 
Canberra, ACT (Australia). Order Number DE94601815. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Calculations up to 45 state close-coupling were performed of 
electrons scattering on atomic sodium, where the target states 
have been obtained by diagonalizing the target Hamiltonian in a 
Laguerre basis. Convergence is established by variation of the size 
of the basis. It is shown that the results are in excellent quantitative 
agreement at most scattering angles with the measurements of spin 
asymmetries and L, the angular momentum transferred to the atom 
perpendicular at the two projectile energies considered of 10 and 
20 eV. This demonstrates that the very large effects of the target 
continuum, in particular on the spin asymmetries, are very accu- 
rately represented using square-integrable states. 20 refs., 2 figs. 


37690 (ESM-55) Calculations of asymmetries in electron- 
alkali scattering. Bray, |. Flinders Univ. of South Australia, 
Adelaide, SA (Australia). Electronic Structure of Materials Centre. 
May 1993. 5p. Order Number DE94601816. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In this work it is shown that in order to calculate spin asymme- 
tries at projectile energies above the ionization threshold, the target 
continuum needs to be taken into account. However, this does not 
imply that in the experiment, intermediate excitation into the contin- 
uum plays a major role. Rather, any theory, such as the standard 
close-coupling method, that does not allow for electron flux to be in 
all open channels is likely to have difficulty in reproducing the mea- 
sured spin asymmetries. 30 refs., 2 figs. 


37691 (INIS-BR-3158) Study of the electrons elastic scat- 
tering by atoms through pseudopotentials. Bettega, M.H.F. Sao 
Paulo Univ., SP (Brazil). Inst. de Fisica. 1990. 79p. (In Por- 
tuguese). Order Number DE94603874. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Pseudopotentials allow an extraordinary simplification in the cal- 
culation of the electronic structure of atoms, molecules and 
crystals. Though they have been used extensively for electronic 
structure calculations, little is known of their applicability to scatter- 
ing. A study of the pseudopotentials of Bachelet, Hamann and 
Schuter in the electron scattering by atoms was made, calculating 
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phase-shifts and cross sections for angular momenta 1=0,1 and 2 
and energy up to 5 R y. The results for the pseudopotential were 
compared all-electron calculations. The agreement is very good in 
a broad energy band. A simplification of the calculation of scatter- 
ing by complex molecules where an all-electron calculation is 
impossible is aimed. (author). 


37692 (INIS-mf-4754(no.42-45)) International bulletin on 
atomic and molecular data for fusion. No. 42-45 Mar 1991 - 
Dec 1992. Botero, J. (ed.). International Atomic Energy Agency, Vi- 
enna (Austria). Atomic and Molecular Data Unit. Dec 1992. 595p. 
(IBAMD-42-45.). Order Number DE94601817. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The bulletin is published by the International Atomic Energy 
Agency to provide atomic and molecular data relevant to fusion re- 
search and technology. In Part | the indexed papers are listed 
separately for (i) structure and spectra (energy levels, wavelengths; 
transition probabilities, oscillator strengths; polarizabilities, electric 
moments; interatomic potentials); (ii) atomic and molecular colli- 
sions (photon collisions; electro collisions; heavy-particle collisions; 
homonuclear sequences), and (iii) surface interactions (sputtering; 
trapping, detrapping; adsorption, desorption; surface damage; 
blistering, flaking; chemical reactions). Part Il contains the biblio- 
graphic data for the above listed topics and for plasma composition 
and impurities; plasma heating, cooling and fuelling; fusion re- 
search of general interest; high energy laser- and beam-matter 
interaction; interaction of atomic particles with fields. A list of evalu- 
ated data bases on atomic and molecular collisions and on 
particle-surface interactions is also given. 


37693 (INIS-mf-—4754(no.46)) International bulletin on 
atomic and molecular data for fusion. No. 46. Botero, J. (ed.). 
International Atomic Energy Agency, Vienna (Austria). Atomic and 
Molecular Data Unit. Jun 1993. 208p. (IBAMD—46.). Order Number 
DE94601818. Source: OSTI; NTIS (US Sales Only); INIS. 

The bulletin is published by the International Atomic Energy 
Agency to provide atomic and molecular data relevant to fusion re- 
search and technology. In Part | the indexed papers are listed 
separately for (i) structure and spectra (energy levels, wavelengths; 
transition probabilities, oscillator strengths; interatomic potentials); 
(ii) atomic and molecular collisions (photon collisions; electron 
collisions; heavy-particle collisions; homonuclear sequences; iso- 
electronic sequences), and (iii) surface interactions (sputtering; 
chemical reactions; trapping and detrapping; surface damage; blis- 
tering, flaking; secondary electron emission). Part Il contains the 
bibliographic data for the above listed topics and for high energy 
laser- and beam-matter interaction; interaction of atomic particles 
with fields. The atomic and molecular data needs in fusion re- 
search, as identified during the IAEA Consultants’ Meeting on 
"Atomic and Molecular Database for Hydrogen Recycling and He- 
lium Exhaust from Fusion Reactors’, June 1992, Vienna, are listed, 
covering (i) atomic and molecular collision processes, (ii) particle- 
surface interaction processes, and (iii) the status of data bases on 
atomic and molecular data and plasma-surface interactions. News 
on the ALADDIN (A labelled Atomic Data INterface) system is pro- 
vided. Finally, a list of evaluated atomic and molecular data bases 
is provided. 


37694 (INS-974) Dynamic response function and large- 
amplitude dissipative collective motion. Wu Xizhen (Academia 
Sinica, Beijing, BU (China). Inst. of Atomic Energy); Zhuo Yizhong; 
Li Zhuxia; Sakata, Fumihiko. Tokyo Univ., Tanashi (Japan). Inst. for 
Nuclear Study. May 1993. 23p. Order Number DE94707690. 
Source: OSTI; NTIS; INIS. 

Aiming at exploring microscopic dynamics responsible for the 
dissipative large-amplitude collective motion, the dynamic response 
and correlation functions are introduced within the general theory 
of nuclear coupled-master equations. The theory is based on the 
microscopic theory of nuclear collective dynamics which has been 
developed within the time-dependent Hartree-Fock (TDHF) theory 
for disclosing complex structure of the TDHF-manifold. A systematic 
numerical method for calculating the dynamic response and corre- 
lation functions is proposed. By performing numerical calculation 
for a simple model Hamiltonian, it is pointed out that the dynamic 
response function gives an important information in understanding 
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the large-amplitude dissipative collective motion which is described 
by an ensemble of trajectories within the TDHF-manifold. (author). 


37695 (INS-J-175) First observation of neutral current pro- 
ton electron scattering at \/s = 300 GeV. Hasegawa, Takuya 
(Tokyo Univ. (Japan)). Tokyo Univ., Tanashi (Japan). Inst. for Nu- 
clear Study. Feb 1993. 138p. Order Number DE94701107. Source: 
OSTI; NTIS; INIS. 

Neutral current proton electron scattering at center of mass en- 
ergy 295 GeV was observed for the first time, using the newly built 
proton electron collider HERA (Hadron Elektron Ring Anlage) and 
the general purpose detector ZEUS. The distributions of Q?, 
Bjorken-x(x) and Bjorken-y(y) were compared with the expectation 
based on the standard electroweak theory and QCD. Regarding the 
investigation of high-Q* region, an event of Q? = 1000 GeV? was 
observed for the first time. From the x-distribution of the events, a 
limit on the mass and the coupling of an exotic s-channel reso- 
nance of a quark-lepton system (leptoquark) was obtained. The 
mass limit is 72 GeV(97 GeV) at 95% confidence level for a scalar 
type leptoquark with a left-handed (right-handed) electromagnetic 
coupling to ordinary leptons. The leptoquark is assumed to be 
weak-isoscalar. To realize this experiment a uranium scintillator 
sandwich type calorimeter was developed. Equal response to elec- 
rons and hadrons (e/h = 1), which is essential for the good energy 
resolution for hadrons, has been achieved. One of the main char- 
acteristics of this calorimeter is a possibility of calibration utilizing 
of its own uranium radioactivity. The grain variation of each chan- 
nel can be detected with an accuracy of + 1 %. (J.P.N.) 65 refs. 


37696 (JAERI-M—93-117) Analytic cross sections for colli- 
sions of H, Hz, He and Li atoms and ions with atoms and 
molecules, 1. Ito, Rinsuke (Osaka Prefectural Univ., Sakai 
(Japan). Research Inst. for Advanced Science and Technology); 
Tabata, Tatsuo; Shirai, Toshizo; Phaneuf, R.A. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jun 1993. 96p. Order Number 
DE94707686. Source: OSTI; NTIS; INIS. 

Analytic expressions fitted to Barnett’s recommended data are 
given for the cross sections of the following reactions: (1) electron 
capture by H, Ht, Hot, Het, and He** colliding with atoms, 
molecules, and ions and (2) electron capture into excited states by 
H*, He*, and He** colliding with atoms and molecules. The latter 
category includes cross sections for photon emission due to elec- 
tron capture. The expressions use the semiempirical functional 
forms proposed by Green and McNeal and some modified forms to 


make it possible not only to interpolate but also to extrapolate the 
recommended data. (author). 


37697 (UM-P—92/103) Delocalization in electron impact ion- 
ization in a crystalline environment. Allen, L.J. (Melbourne Univ., 
Parkville, VIC (Australia). School of Physics); Rossouw, C.J. Mel- 
bourne Univ., Parkville, VIC (Australia). School of Physics. [1993]. 
23p. Sponsored by Australian Research Council, Canberra, ACT 
(Australia). Order Number DE94601819. Source: OSTI; NTIS (US 
Sales Only); INIS. : 

A theory for variations in cross section with diffraction conditions 
for electron impact ionization of atoms in a crystalline environment 
is presented. This takes into account, for the first time, total inter- 
action delocalization (due both to long range Coulombic interaction 
and thermal smearing of the target position) by integration over all 
scattering angles and ejected electron momenta as well as attenua- 
tion of dynamical effects by inelastic scattering, particularly thermal 
diffuse scattering. These results are of fundamental importance for 
atom location by channeling enhanced microanalysis using energy 
dispersive x-ray or electron energy loss spectroscopy techniques. 
Agreement between this theory and various energy dispersive x- 
ray experiments reported in the literature under dynamical electron 
diffraction conditions is satisfactory. 28 refs., 7 figs. 


37698 (UM-P-92/104) Electron energy loss spectroscopy 
in a crystalline environment using inner shell ionization. Alien, 
L.J. Melbourne Univ., Parkville, VIC (Australia). School of Physics. 
[1993]. 23p. Sponsored by Australian Research Council, Canberra, 
ACT (Australia). Order Number DE94601820. Source: OSTI; NTIS 
(US Sales Only); INIS. 

A theory for electron energy loss spectroscopy is presented. The 
focus is on inner shell ionization in a crystalline environment under 


466 ERA Vol. 18, No. 12 


dynamical electron diffraction conditions which includes dechannel- 
ing due to inelastic scattering and in particular to thermal diffuse 
scattering (TDS). It incorporates ionization kinematics and the 
associated localization of the interaction from first principles. Ap- 
propriate integration over the possible final states of the detected 
scattered fast electron as well as the ejected target electron is 
catered for. The theory accounts for ionization by the dechanneled 
thermally scattered electrons as well as delocalization due to ther- 
mal fluctuations in target atom position. This formulation extends 
previous work which did not explicitly incorporate inelastic scatter- 
ing into the ionization cross section. The dependence of the EELS 
cross section on the orientation, thickness and temperature of the 
specimen will be discussed. Also the influence of incident energy, 
energy window for the detected energy loss electrons and the 
acceptance angle of the detector on the cross section will be con- 
sidered. In a simpler version of the formalism given here, with 
channeling limited to the incident electron, was successfully applied 
to energy dispersive x-ray emission spectroscopy and the related 
technique of atom location by channeling enhanced microanalysis. 
It is shown in this paper that this simplification is reasonable for 
EELS under suitable experimental conditions. 34 refs., 5 figs. 
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Refer also to citation(s) 37683, 37684, 37685, 37733 


37699 (BNL-49330) Atomic weight and isotopic abundance 
data analysis 1993. Holden, N.E. Brookhaven National Lab., Up- 
ton, NY (United States). [1993]. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH00016. 
(CONF-9308148—4: 37. International Union of Pure and Applied 
Chemistry (IUPAC) meeting, Lisbon (Portugal), 5-12 Aug 1993). 
Order Number DE93019056. Source: OSTI; NTIS; GPO Dep. 

Literature on isotopic abundance measurements and their varia- 
tion in nature have been reviewed for impact on standard atomic 
weight values and associated uncertainties for recent measure- 
ments. 


37700 (CONF-9$20948-18) Energy gain spectroscopic study 
of Ar%*-Ar collisions at 40 qeV. Vancura, J.; Kostroun, V.O. Cor- 
nell Univ., Ithaca, NY (United States). Ward Lab. [1992]. 3p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-86ER13519. From 6. international conference on 
physics of highly charged ions; Manhattan, KS (United States); 28 
Sep - 2 oct 1992. Order Number DE93040284. Source: OST]; 
NTIS; INIS; GPO Dep. 

Energy gain spectra of Art*(8 < q < 16) on Ar at 40 qeV colli- 
sion energy and 0.4 geV energy resolution are presented. Capture 
into definite states of the projectile is observed which seems to ex- 
hibit a definite even-odd projectile charge state dependence. 


37701 (CONF-930711-3) Single and double ionization of 
helium by high-energy photon impact. Andersson, L.R. (Ten- 
nessee Univ., Knoxville, TN (United States). Dept. of Physics); 
Burgdoerfer, J. Oak Ridge National Lab., TN (United States). 
[1993]. 19p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 18. international 
conference on the physics of electronic and atomic collisions; 
Aarhus (Denmark); 21-27 Jul 1993. Order Number DE94000381. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Production of singly and doubly charged helium ions by impact 
of keV photons is studied. The ratio Ro, = oph**/opn* for photoab- 
sorption is calculated in the photon-energy range 2-18 keV using 
correlated initial- and final- state wave functions. Extrapolation to- 
wards symptotic photon energies yields Rp,(w — oo) = 1.66% in 
agreement with previous predictions. lonization due to Compton 
scattering, which becomes comparable to photoabsorption above w 
~ 3 keV, is discussed. 


37702 (CONF-930711—12) Photoabsorption and Compton 
scattering in lonization of helium at high photon energies. An- 
dersson, L.R. (Oak Ridge National Lab., TN (United States)); 
Burgdoerfer, J. Oak Ridge National Lab., TN (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 





States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 18. international 
conference on the physics of electronic and atomic collisions; 
Aarhus (Denmark); 21-27 Jul 1993. Order Number DE94000380. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Production of singly and doubly charged helium ions by impact 
of keV photons is studied. The ratio Rp, = oppn**/op,* for photoab- 
sorption is calculated in the photon-energy range 2—18 keV using 
correlated initial- and final- state wave functions. Extrapolation to- 
wards asymptotic photon energies yields Rp,(w — oo) = 1.66% in 
agreement with previous predictions. lonization due to Compton 
scattering, which becomes comparable to photoabsorption above w 
~ 3 keV, is discussed. 


37703 (CONF-9307113-3) Radiative processes in atomic 
collisions at storage rings. Andersson, L.R. (Tennessee Univ., 
Knoxville, TN (United States). Dept. of Physics and Astronomy); 
Burgdoerfer, J. Oak Ridge National Lab., TN (United States). 
[1993]. 10p. Sponsored by USDOE, Washington, DC (United 
States); National Science Foundation, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 16. international 
conference on x-ray and inner shell processes; Debrecen (Hun- 
gary); 12-16 Jul 1993. Order Number DE94000379. Source: OSTI; 
NTIS; INIS; GPO Dep. 

We discuss radiative electron capture into excited states of fast, 
highly charged ions from neutral targets. Capture to high n shells 
and to low-lying projectile continuum states is studied. We show 
that capture into excited states can account for up to 50% of the 
radiative capture cross section at the “Bremsstrahlung” threshold. 
The feasibility of state-resolved measurements at storage rings is 
discussed. 


37704 (UCID—20622-92-2, pp. 31) Bonding in cubic, hexag- 
onal, and amorphous boron nitride using NEXAFS. Chaiken, A.; 
Terminello, L.J.; Wong, J.; Doll, G.L.; Taylor, C.A. Lawrence Liver- 
more National Lab., CA (United States). Mar 1993. In Chemistry 
and materials science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OST]; NTIS. 

Near-edge x-ray absorption fine structure (NEXAFS) is a valu- 
able tool for studying the electronic properties of low-Z materials 
that are otherwise difficult to characterize. Soft x-ray spectroscopy 
has been used to probe the electronic structure of the three most 
common phases of boron nitride (BN). The isotropic nature of the 
cubic phase and layered structure of the hexagonal phase are 
evident from the energy dependence of the B 1s and N 1s pho- 
toabsorption spectra. By varying the angle of the incident beam, 
polarization analysis has been used to look for preferred crystallite 
orientation in chemically vapor deposited thin films of BN. Evidence 
has been found in a nominally amorphous film on silicon that there 
is a preferred orientation of the hexagonal layer planes. The NEX- 
AFS spectra of some of the films show series of evenly spaced 
peaks, suggesting several distinct chemical environments within a 
given film. The origin of these peaks is now being analyzed. 


37705 (UCID—20622-92-2, pp. 31) Rare-earth orthophos- 
phates. Shuh, D.K.; Terminello, L.J. Lawrence Livermore National 
Lab., CA (United States). Mar 1993. In Chemistry and materials 
science progress report: Second half, FY 1992. 71p. Order Num- 
ber DE93014364. Source: OSTI; NTIS. 

Rare-earth orthophosphates are potentially good model systems 
for long-range storage media. The bonding and chemical reactivity 
may be probed by XANES spectroscopy. In this thrust area, the x- 
ray absorption spectrum of cerium 3d edges from a single crystal 
of CePO, has been measured with second-order light in the total 
electron yield mode on beamline 8-2 at SSRL. The Ce 3d levels 
have been found to yield sharp peaks near the edges as a result 
of strong, quasi-atomic 3d'°f°3d°f"*" transitions with a wealth of 
fine structures. For cerium in the orthophosphate, the transitions 
are from the 3d'°f' initial state to one of the 53 possible final 
states. This spectrum bears a general resemblance to that of 


cerium metal and provides evidence of electronic contributions 


from the trivalent cerium core. 


37706 (UCID—20622-92-2, pp. 32) Double-crystal rocking 
measurements for YBgg. Rowen, M.; Rek, Z.; Wong, J.; Tanaka, 
T. Lawrence Livermore National Lab., CA (United States). Mar 
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1993. In Chemistry and materials science progress report: Second 
half, FY 1992. 71p. Order Number DE93014364. Source: OSTI; 
NTIS. 

The first double-crystal rocking measurements were performed 
on YBeg single crystals in a parallel, nondispersion geometry using 
the JUMBO beamline at SSRL. Measurements ranged from 1.1 to 
2.5 keV on different areas of the crystals and with varying heat 
loads. The beam on the crystal was 20 mm wide and 0.5 mm high. 
With the full beam, the FWHM of the rocking curves varied from 
0.23 eV at 1100 eV to 2.0 eV at 2500 eV. By sampling a small 
area in the highest quality part of the crystals, a resolving power 
close to theoretical was obtained with FWHMs of 0.1 6 eV at 1100 
eV and 0.55 eV at 1500 eV. Effects of crystal heating were appar- 
ent even with insertion of all available premonochromator filters. 
Future work will include further evaluation of thermal load and re- 
flectivities as functions of photon energy. 


37707 (UCID-20622-92-2, pp. 37-38) Atomistic approach to 
the interaction of surfaces with the environment. Colmenares, 
C.A.; Gouder, T.A. Lawrence Livermore National Lab., CA (United 
States). Mar 1993. In Chemistry and materials science progress re- 
port: Second half, FY 1992. 71ip. Order Number DE93014364. 
Source: OSTI; NTIS. 

An extensive study has been performed of uranium on palladium 
and the setup of laboratory equipment has been completed. In the 
palladium study the full set of surface analysis and characterization 
techniques (AES, XPS, UPS, and HREELS) were used for the first 
time. In FY92, research efforts were focused on three areas of im- 
portance to actinide research: (1) localization of 5f electrons in a 
low coordinated environment, (2) reactivity of highly diluted ura- 
nium on surfaces of transition metals, and (3) decomposition of 
nonburied interfaces (uranium layers on transition metals) in the 
presence of reactive gases. This summary more fully describes the 
characteristics of the uranium-palladium system. 


37708 (UCRL-JC—113366) Magnetic circular dichroism in x- 
ray absorption and core-level photoemission. Tobin, J.G. 
(Lawrence Livermore National Lab., CA (United States)); Waddiill, 
G.D.; Gouder, T.H.; Colmenares, C.A.; Pappas, D.P. Lawrence Liv- 
ermore National Lab., CA (United States). 17 Mar 1993. 8p 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-930405-37: Spring meeting of 
the Materials Research Society, San Francisco, CA (United 
States), 12-16 Apr 1993). Order Number DE93019381. Source: 
OSTI; NTIS; GPO Dep. 

Here is reported observation of magnetic circular dichroism in 
both x-ray absorption and core-level photoemission of ultra thin 
magnetic films using circularly polarized x-rays. Iron films (1-4 ML) 
grown on a Cu(001) substrate at 150 K and magnetized perpendic- 
ular to the surface show dramatic changes in the Lo3 branching 
ratio for different x-ray polarizations. For linearly-polarized x-rays 
perpendicular to the magnetic axis of the sample the branching ra- 
tio was 0.75. For films > 2 ML, this ratio varied from 0.64 to 0.85 
for photon spin parallel and anti-parallel, respectively, to the mag- 
netic axis. This effect was observed either by changing the x-ray 
helicity for a fixed magnetic axis, or by reversing the magnetic axis 
for a fixed x-ray helicity. Our observation can be analyzed within a 
simple one-electron picture, if the raw branching ratios are no so 
that the linear value becomes statistical Furthermore, warming the 
films to ~300 K eliminated this effect, indicating a loss of magneti- 
zation in the film over a temperature range of ~30 K. Finally, 
reversing the relative orientation of the photon spin and the mag- 
netic axis from parallel to anti-parallel allowed measurement of the 
exchange splitting of the Fe 2p and 3p core levels which were 
found to be 0.3 eV and 0.2 eV. respectively. These results are 
consistent with earlier studies, but the use of off-plane circularly- 
polarized x-rays from a bending magnet monochromator offers ~2 
orders of magnitude greater intensity than typical spin-polarization 
measurements. Finally, we have performed preliminary x-ray ab- 
sorption studies of UFe., demonstrating the feasibilty of MCD 
measurements in 5f as well as 3d materials. 


37709 (UCRL-JC—114023) lonization of H2* in intense laser 
fields. Mies, F.H. (National Inst. of Standards and Technology, 
Gaithersburg, MD (United States)); Giusti-Suzor, A.; Kulander, 
K.C.; Schafer, K.J. Lawrence Livermore National Lab., CA (United 
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States). 1 Jan 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9301119— 
ra North Atlantic Treaty Organization (NATO) workshop, 
Han-Sur-Lesse (Belgium), 8-14 Jan 1993). Order Number 
DE93019160. Source: OSTI; NTIS; GPO Dep. 

The motivation for the present ionization calculations is to test 
the reliability of a recent study of H2* photodissociation which em- 
ployed such a two electronic state model and neglected any 
competition with ionization. The photodissociation calculations 
indicate that in intense short pulsed laser fields appreciable popula- 
tions of stable vibrational states can survive the pulse. This 
survival effect can be attributed to the trapping of portions of the 
initial vibrational wavepacket in transient laser-induced potential 
wells at intermediate R~3—4au distances. Since the calculated ion- 
ization rates exhibit a marked decrease at short R, they already 
lend some credence to the vibrational trapping effect. Having accu- 
rate R-dependent rates enables us to estimate the competitive 
influence of the ionization on the stabilized population, and may 
ultimately allow us to predict the contribution of the Coulomb “ex- 
plosion” channel to observed proton kinetic energy distributions. In 
this paper we will demonstrate the effectiveness of the two-state 
length gauge model in interpreting the ionization rates that we ex- 
tract from the numerically exact solutions of the time-dependent 
Schroedinger Equation. A more elaborate presentation of the the- 
ory and the results for the full range of distances and wavelengths 
will be presented elsewhere. 
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Refer also to citation(s) 37471 


37710 (IC-93/224) Volume dependence of vanadium mag- 
netism. Elzain, M.E. Intemational Centre for Theoretical Physics, 
Trieste (Italy). Jul 1993. 11p. Order Number DE94601838. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The first principle discrete variational method in the spin polarized 
local density approximation is used to calculate the local properties 
of 15 atom clusters representing variable crystal size bec vana- 
dium. Four distinct magnetic configurations are recognized as the 
lattice constant varies from 5.4 to 8.4 (a.u.). At the lowest end the 
clusters are paramagnetic (PM) whereas at the upper end clusters 
are ferromagnetic (FM). in between antiferromagnetic couplings 
prevail. The local magnetic moment increases, in a fashion not 
unlike second order transitions, from zero in the PM range to non- 
zero values in the AFM region. Transitions between other phases 
are first order. The systematics of these transitions are ascribed to 
the general shape of the density of states. The contact magnetic 
hyperfine field, charge density and 3d partial occupations at the 
central sites are also calculated. (author). 14 refs, 3 figs, 1 tab. 


37711 (IC—93/226) Hyperfine structure of positronium en- 
ergy levels in a crystal. Bondarev, |.V. (International Centre for 
Theoretical Physics, Trieste (italy); Kuten, S.A. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Jul 1993. 8p. Order 
Number DE94603898. Source: OSTI; NTIS (US Sales Only); INIS. 

Hyperfine structure of positronium energy levels in crystal solids 
with noncubic lattice is considered. It is shown that due to the 
hyperfine interaction between the electron and the positron positro- 
nium atom in a crystal can have effective quadrupole moment and 
tensor polarizability. In such a case the effective quadrupole inter- 
action with intracrystalline fields leads to the quadrupole splitting of 
triplet level and also to the positronium magnetic quenching 
anisotropy in the presence of external magnetic field. The possibili- 
ties of experimental observation of such anisotropy are discussed. 
(author). 26 refs, 1 fig. 


37712 (JINR-5-56-92, pp. 30-38) New effective mass in adi- 
abatic approach for the muonic three-body problem. Puzynin, 
.V.; Puzynina, T.P.; Smirnov, Yu.S.; Vanitskij, S.1. Joint Inst. for 
Nuclear Research, Dubna (Russian Federation). 1992. In JINR 
rapid communications. Collection no. 5. 62p. Order Number 
DE94602230. Source: OSTI; NTIS (US Sales Only); INIS. 

The method for the construction of the adiabatic equation de- 
scribing the discrete and continuous spectra of the masic molecule 
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systems by means of the generalization of the concept of the ef- 
fective mass is presented. 7 refs.; 12 figs. 
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Refer also to citation(s) 36439, 36708, 36752, 37427, 37428, 
37430, 37448, 37467, 37668, 37710, 37767, 37915 


37713 (CONF-911033-7) Size-dependent thermodynamic 
and electronic properties of individual nanometer-size sup- 
ported gold clusters. Lin, M.E.; Ramachandra, A.; Andres, R.P.; 
Reifenberger, R. Purdue Univ., Lafayette, IN (United States). 
[1991]. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG02-84ER45162. From International sym- 
posium on the physics and chemistry of finite systems: from 
clusters to crystals; Richmond, VA (United States); 8-12 Oct 1991. 
Order Number DE93040185. Source: OSTI; NTIS; GPO Dep. 

Field emission techniques devised to measure the melting tem- 
perature and electronic structure of individual, nanometer-size 
clusters supported on electrically conducting substrates are 
reviewed. Data on the size-dependent reduction in melting temper- 
ature of Au cluster are compared to existing thermodynamic 
descriptions and molecular dynamic calculations. Data on the elec- 
tronic structure of an individual inm Au cluster are compared to 


the predictions of simple electron shell models for cluster electronic 
states. 


37714 (CONF-9207218-1) Electron emission from 
nanometer-size metallic clusters: Electronic states and 
structural stability of supported Au clusters. Lin, M.E.; Ra- 
machandra, A.; Andres, R.P.; Reifenberger, R. Purdue Univ., 
Lafayette, IN (United States). [1992]. 12p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-84ER45162. 
From North Atlantic Treaty Organization (NATO)-ARW meeting on 
manipulation of atoms under high fields and temperatures; Lyon 
(France); 6-10 Jul 1992. Order Number DE93040184. Source: 
OSTI; NTIS; GPO Dep. 

Techniques developed to measure the thermodynamic and elec- 
tronic properties of a single metallic cluster with nanometer-size 
dimensions are described. Using these techniques, experiments 
that resolve the quantized energy spectrum of electrons in a 
nanometer-size cluster of metallic atoms at room temperature have 
been performed. Studies on the stability of the electron emission 
current from an individual nanometer-size cluster supported on a 
tungsten tip have been performed to learn more about the intrinsic 
stability of these nanometer-size objects. The data show abrupt 
jumps between different emission states that are revisited as time 
progresses. This phenomenon is attributed to a rearrangement of 
the duster structure and/or orientation on the substrate and pro- 
vides new evidence of multiple ‘isomeric’ structures for small 
clusters of metallic atoms. 


37715 (IC-93/162) Length-scale dependent ensemblie- 
averaged conductance of a 1D disordered conductor: 
Conductance minimum. Tit, N. (international Centre for Theoreti- 
cal Physics, Trieste (Italy)); Kumar, N.; Pradhan, P. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 10p. Order 
Number DE94602732. Source: OSTI; NTIS (US Sales Only); INIS. 

Exact numerical calculation of ensemble averaged length-scale 
dependent conductance for the 1D Anderson model is shown to 
support an earlier conjecture for a conductance minimum. Numeri- 
cal results can be understood in terms of the Thouless expression 
for the conductance and the Wigner level-spacing statistics. (au- 
thor). 8 refs, 2 figs. 


37716 (1\C-93/189) Polar optical oscillation modes in GaAs- 
based double heterostructures: Long wavelength limit. Comas, 
F. (Havana Univ., Havana (Cuba). Dept. of Theoretical Physics); 
Perez Alvarez, R.; Trallero Giner, C. International Centre for Theo- 
retical Physics, Trieste (Italy). Jul 1993. 28>. Order Number 
DE94601874. Source: OSTI; NTIS (US Sales Only); INIS. 
Applying a theory developed in previous works we calculated the 
polar oscillation modes of a DHS (double heterostructure) of the 
GaAs/AlAs prototype in the long wavelength limit. The material for 
each layer of the structure is modelled as an isotropic continuum. 
We report general analytical solutions of the fundamental equations 





involved in the theory, allowing in principle to study an arbitrary 
structure of the same type with N interfaces. For the DHS case we 
report amplitudes and potentials as a function of coordinates for 
the various oscillation modes, as well as dispersion-relation curves 
Our results show good agreement with experimental data and also 
an excellent coincidence with ab initio microscopic calculations 
even for relatively large values of the in-plane wavevector. (author). 
21 refs, 6 figs. 


37717 (IC—93/213) Fermi-liquid to non-Fermi-liquid transi- 
tion in a dynamical generalization of the CPA in a disordered 
Hubbard model. Dasgupta, |.; Mookerjee, A. International Centre 
for Theoretical Physics, Trieste (Italy). Jul 1993. 13p. Order Num- 
ber DE94601875. Source: OSTI; NTIS (US Sales Only); INIS. 

Based on the Augmented Space formalism proposed by one of 
us and a generalization of the alloy analogy, including the effect of 
the dynamics of the exchange bath, we show that a half-filled Hub- 
bard model shows Fermi-liquid behaviour at low values of the 
interaction parameter U. This gives way to non-Fermi liquid behav- 
iour at a critical U, where the system is still metallic. We also show 
that quenched disorder tends to lower this critical value of U. (au- 
thor). 19 refs, 2 figs. 


37718 (ORNL/TM—12447) A comparison of iterative meth- 
ods for a model coupled system of elliptic equations. Donato, 
J.M. Oak Ridge National Lab., TN (United States). Aug 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC05-840R21400. Order Number DE93040482. Source: 
OSTI; NTIS; GPO Dep. 

Many interesting areas of current industry work deal with non- 
linear coupled systems of partial differential equations. We 
examine iterative methods for the solution of a model two- 
dimensional coupled system based on a linearized form of the two 
carrier drift-diffusion equations from semiconductor modeling. Dis- 
cretizing this model system yields a large non-symmetric indefinite 
sparse matrix. To solve the model system various point and block 
methods, including the hybrid iterative method Alternate Block Fac- 
torization (ABF), are applied. We also employ GMRES with various 
preconditioners, including block and point incomplete LU (ILU) fac- 
torizations. The performance of these methods is compared. It is 
seen that the preferred ordering of the grid variables and the 
choice of iterative method are dependent upon the magnitudes of 
the coupling parameters. For this model, ABF is the most robust of 
the non-accelerated iterative methods. Among the preconditioners 
employed with GMRES, the blocked “by grid point” version of both 
the ILU and MILU preconditioners are the most robust and the 
most time efficient over the wide range of parameter values tested. 
This information may aid in the choice of iterative methods and 
preconditioners for solving more complicated, yet analogous, cou- 
pled systems. 


37719 (PPPL-2928) Computer simulation on the linear and 
nonlinear propagation of the electromagnetic waves in the di- 
electric media. Abe, H.; Okuda, H. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Aug 1993. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93040432. Source: OSTI; INIS; 
NTIS; GPO Dep. 

In this Letter, we first present a new computer simulation model 
developed to study the propagation of electromagnetic waves in a 
dielectric medium in the linear and nonlinear regimes. The model is 
constructed by combining a microscopic model used in the semi- 
classical approximation for the dielectric media and the particle 
model developed for the plasma simulations. The model was then 
used for studying linear and nonlinear wave propagation in the di- 
electric medium such as an optical fiber. It is shown that the model 
may be useful for studying nonlinear wave propagation and har- 
monics generation in the nonlinear dielectric media. 


37720 (SAND-92-2089C) CTH: A software family for multi 
dimensional shock physics analysis. Hertel, E.S. Jr.; Bell, R.L.; 
Elrick, M.G.; Farnsworth, A.V.; Kerley, G.I.; McGlaun, J.M.; Petney, 
S.V.; Silling, S.A.; Taylor, P.A.; Yarrington, L. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930788-3: 19. international symposium on 
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shock waves, Marseille (France), 26-30 Jul 1993). Order Number 
DE93019428. Source: OSTI; NTIS; GPO Dep. 

CTH is a family of codes developed at Sandia National Labora- 
tories for modeling complex multi-dimensional, multi-material 
problems that are characterized by large deformations and/or 
strong shocks. A two-step, second-order accurate Eulerian solution 
algorithm is used to solve the mass, momentum, and energy con- 
servation equations. CTH includes models for material strength, 
fracture, porous materials, and high explosive detonation and initia- 
tion. Viscoplastic or rate-dependent models of material strength 
have been added recently. The formulations of Johnson-Cook, 
Zerilli-Armstrong, and Steinberg-Guinan-Lund are standard options 
within CTH. These models rely on using an internal state variable 
to account for the history dependence of material response. The 
implementation of internal state variable models will be discussed 
and several sample calculations will be presented. Comparison 
with experimental data will be made among the various material 
strength models. The advancements made in modelling material 
response have significantly improved the ability of CTH to model 
complex large-deformation, plastic-flow dominated phenomena. 
Detonation of energetic material under shock loading conditions 
has been of great interest. A recently developed model of reactive 
burn for high explosives (HE) has been added to CTH. This model 
along with newly developed tabular equations-of-state for the HE 
reaction by-products has been compared to one- and two- 
dimensional explosive detonation experiments. These comparisons 
indicate excellent agreement of CTH predictions with experimental 
results. The new reactive burn model coupled with the advances in 
equation-of-state modeling make it possible to predict multi- 
dimensional burn phenomena without modifying the model 
parameters for different dimensionality. Examples of the features of 
CTH will be given. The emphasis in simulations shown will be in 
comparison with well characterized experiments covering key phe- 
nomena of shock physics. 


37721 (UCRL-JC—113401) Phonons and metastability in 
compressed nitrogen. Barbee, T.W. Ill. Lawrence Livermore Na- 
tional Lab., CA (United States). Aug 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States); Department of Defense, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-930676-43: 14. international conference of the Interna- 
tional Association for the Advancement of High Pressure Science 
and Technology, Colorado Springs, CO (United States), 27 Jun - 2 
jul 1993). Order Number DE93019913. Source: OSTI; NTIS; GPO 
Dep. 

The metastability of a recently proposed candidate for a poly- 
meric structure of nitrogen is confirmed by using linear response 
theory to calculate the phonon dispersion throughout the Brillouin 
zone. It is found that the structure is mechanically stable for pres- 
sures below at least 360 GPa. Calculations of Raman and 
infrared-active phonon frequencies are presented for this 
metastable phase, and calculations of Raman frequencies for two 
molecular structures are compared with experimental data. 


37722 (UCRL-JC—113765) One- and multi-component theo- 
ries of mixtures. Ree, F.H. Lawrence Livermore National Lab., CA 
(United States). Jul 1993. 6p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. (CONF- 
930676-48: 14. international conference of the International 
Association for the Advancement of High Pressure Science and 
Technology, Colorado Springs, CO (United States), 27 Jun - 2 jul 
1993). Order Number DE93040543. Source: OSTI; NTIS; GPO 
Dep. 

We describe one-component statistical mechanical theories and 
van der Waal’s effective one-component mixture model. We then 
show how to apply them to mixtures (containing CO) to extract re- 
liable unlike-pair potential involving CO2 molecules as well as their 
dissociation products. A more fundamental approach will require 
the development of a perturbation or variational theory of mixtures 
based on a non-additive hard-sphere mixture reference system. 
Recent progresses made in this direction by means of an integral 
equation and computer simulations is described. 


37723 (UM-P-93/19) Neutron reflection interferometry. 
Gudkov, V.P.; Opat, G.I; Klein, A.G. Melbourne Univ., Parkville, 
VIC (Australia). School of Physics. 12 May 1993. 20p. Sponsored 
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by Australian Research Council, Canberra, ACT (Australia). Order 
Number DE94601876. Source: OSTI; NTIS (US Saies Only); INIS. 
It is shown that the analysis of stratified surface layers by 
neutron reflection interferometry is considerably enhanced by per- 
forming the reflectometry with phase information. Two methods of 
providing such information are presented. One, the Lloyd’s mirror 
configuration, in which a directly propagating ray that interferes 
with the reflected ray supplies the phase information. The method 
has much in common with holography. The other, is by the physi- 
cal addition of an extra reference layer, whose amplitude and 
phase are Known theoretically. It is concluded that in addition to 
the large intensity of the reflected neutron beam, the total reflection 
gives an analytical relation between phase of the reflection coeffi- 
cient and the density distribution. This gives rise the possibility of 
obtaining density distributions near surfaces in a model indepen- 
dent way. Moreover, a comparison is possible of reflective 
coefficients from original and artificially layered surfaces, provided 
that the thickness of the layer is smail enough. 13 refs., 5 figs. 
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Refer also to citation(s) 34794, 36415, 36510, 36514, 37019, 
37723, 37747 


37724 (ANL/MSD/CP-—79818) Forward scattering of neu- 
trons from polymeric and magnetic multilayers. Felcher, G.P. 
Argonne National Lab., IL (United States). Aug 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-31109-ENG-38. (CONF-9306248-2: 3. international conference 
on surface x-ray and neutron scattering, Dubna (Russian Federa- 
tion), 24-29 Jun 1993). Order Number DE93041158. Source: 
OSTI; NTIS; INIS; GPO Dep 

Grazing incidence neutrons are not only reflected and refracted 
from imperfect layers, but also partially scattered by lateral 
dishomogeneities. In general, scattering may take place both in the 
reflection plane (‘forward scattering”) and out of it. The forward 
scattering from multilayers is highly structured in ridges, whose 
maxima can be indexed in terms of the multilayer spacings. In ex- 
periments on diverse diblock copolymers two kind of ridges were 
found, either at constant-k, loci or else at constant-qz loci. The rel- 
ative intensity of the ridges appears to be related to the type and 
size of imperfections of the lamellar structure. Constant-q, streaks 
of magnetic nature were also found in the forward scattering of 
metallic superlattices (Fe/Cr, Co/Ru, Fe/Nb) in the antiferromag- 
netic state. Here the diffuse scattering appears around the 
antiferromagnetic peaks while absent from the structural peaks, as 
if the crystalline superlattice were to partition into antiferromagnetic 
domains of limited lateral extension and columnar character. 


37725 


(ANL/PHY/CP-79883) Simulation of the time depen- 
dent Faraday effect for synchrotron radiation. Periow, G.J.; 
Pieper, S.C. Argonne National Lab., IL (United States). [1993]. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 


Contract W-31109-ENG-38. (CONF-930816—1: Intemational con- 
ference on the applications of the. Moessbauer effect, Vancouver 
(Canada), 8-14 Aug 1993). Order Number DE93019759. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Synchrotron radiation is simulated by a broad Lorentzian in a 
calculation of the time-dependent Faraday effect in 5’Fe. An exten- 
sion of the method of Hamermesh to the multi-line case is used. 


37726 INIS-BR-3149) Study of the hyperfine magnetic 
field at Ta'®' site in the Heusler Co. Sc Sn, Cop Sc Ga and 
Coz Hf Sn alloys. Attili, R.N. Instituto de Pesquisas Energeticas e 
Nucleares (IPEN), Sao Paulo, SP (Brazil). 1992. 101p. (in Por- 
tuguese). Order Number DE94603989. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The hyperfine magnetic fields acting on '*' Ta nuciei at the Sc 
and Hf sites have been measured in Heusier alloys Coz Sc Sn and 
Coz Sc Ga and Coz Hf Sn using the Time Differential Perturbed -+- 
7 Angular Correlation (TDPAC) technique. The measurements 
were carried out using an automatic spectrometer consisting of two 
Ba Fz detectors and the conventional electronics. The magnitude 
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of hyperfine magnetic field at '*' Ta was measured for all the al- 
joys. The signs of the were determined in the cases of Cop Sc Sn 
and Cos Hf Sn ailoys by performing the Perturbed Angular Correla- 
tion measurements with an external polarizing magnetic field of ~ 
5 k Gauss. The hyperfine magnetic fields obtained are -187,6+ 3,3 
and 90,0 + 2,1 kOe measured at 77 K for Cop Sc Sn and Coo Sc 
Ga alloys respectively, and -342,4 + 10,1 kOe measured at the 
room temperature for Coz Hf Sn alloy. These results are discussed 
and compared with the hyperfine magnetic field systematics in Co- 
based Heusler alloy. (author). 


37727 (INIS-mf—13615) Application of the Positron Annihi- 
lation Technique to the study of vapors absorption process in 
poiyetnylene (LDPE) and in imide poiymer (6FDA-iMPD Pl). 
Sancnez Mendieta, V. Moreios Univ., Cuernavaca (Mexico). Facul- 
tad de Ciencias Quimicas e Industriaies. 1992. 92p. (in Spanish). 
Order Number DE94602737. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is well recognized that positron annihilation lifetime (PAL) spec- 
tra in polymers have a long-lived component that can be ascribed 
to ortho-positronium (o-Ps). The lifetime, 73, is considered to be a 
measure of the size of the micro-vacancies in which o-Ps is 
trapped and is annihilated through pick-off annihilation with the rate 
which depends on the size of the vacancy. Positron lifetime mea- 
surements were performed for two different kinds of polymers (low 
density polyethylene and a polyimide) (GFDA-TMPD) during sorp- 
tion of various vapors (hexane, cyclohexane, benzene, acrylic acid, 
methyl acrylate, water and oxygen). The vapor sorption affected 
the long-lived component (ortho-positronium component) in a sys- 
tematic way regardless of the kind of the vapor molecules, i.e. for 
the polyethylene both the lifetime and the intensity of the long-lived 
component were enhanced, while for the polyimide they were de- 
creased significantly. These different effects are interpreted in 
terms of different states of sorbed molecules in rubbery (the 
polyethylene) and in glassy (the polyimide) polymers. (Author). 


37728 (INIS-mf—13696, pp. 3) Structural characterization of 
epitaxial thin films by reciprocal space mapping. Daalderop, 
G.H.O. (Philips analytical X-ray Amelo, (Netherlands)); Ryan, T.R. 
Feb 1993. 230p. (CONF-9302143-—: 6. Israel materials engineering 
conference (IMEC), Dead Sea (Israel), 24 Feb 1993). In Sixth 
Israel materials engineering conference IMEC VI: Program and ab- 
stract. Order Number DE94602014. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. THIN FILMS/structural chemical analysis; 
X-RAY DIFFRACTION 


37729 (INIS-mf-13696, pp. 5) The new method of crystal 
pertection characterization using x-ray bragg reflection. 
Rosenberg, Yuri (Tel Aviv Univ. (israel)). Feb 1993. 230p. (CONF- 
9302143-: 6. Israel materials engineering conference (IMEC), 
Dead Sea (israel), 24 Feb 1993). In Sixth israel materials engi- 
neering conference IMEC VI: Program and abstract. Order 
Number DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. CRYSTAL STRUCTURE/bragg reflection 


37730 (JAERI-M—92-207, pp. 119-128) Positron annihilation 
study of graphite, glassy carbon and Cg /C7. fullerene. 
Hasegawa, Masayuki (Tohoku Univ., Sendai (Japan). Inst. for Ma- 
terials Research); Kajino, Masahiro; Yamaguchi, Sadae; Iwata, 
Tadao; Kuramoto, Eiichi; Takenaka, Minoru. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184-—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF—1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

ACAR (Angular Correlation of Annihilation Radiation) and 
positron lifetime measurements have been made on, HOPG 
(Highly Oriented Pyrolytic Graphite), isotropic fine-grained graphite, 
glassy carbons and Cé/C7p powder. HOPG showed marked bi- 
modality along the c-axis and anisotropy in ACAR momentum 
distribution, which stem from characteristic annihilation between ‘in- 
terlayer’ positrons and z-electrons in graphite. ACAR curves of the 
isotropic graphite and glassy carbons are even narrower than that 





of HOPG perpendicular to the c-axis. Positron lifetime of 420 and 
390 - 480 psec, much longer than that of 221 psec in HOPG, were 
observed for the isotropic graphite and glassy carbons respectively, 
which are due to positron trapping in structural voids in them. 
Positron lifetime and ACAR width (FWHM) can be well correlated 
to void sizes (1.7 to 5.0 nm) of glassy carbons which have been 
determined by small angle neutron (SAN) scattering measure- 
ments. ACAR curves and positron lifetime of C¢/C79 powder 
agree well with those of glassy carbons. This shows that positron 
wave functions extend, as in the voids of glassy carbons, much 
wider than open spaces of the octahedral interstices of the face- 
centered cubic (FCC) structure of Cg crystal and strongly 
suggests positron trapping in the ‘soccer ball’ vacancy. Possible 
positron states in the carbon materials are discussed with a simple 
model of void volume-trapping. Preliminary results on neutron irra- 
diation damage in HOPG are also presented. (author). 


37731 (JAERI-M—92-207, pp. 224-228) Utilization of thermal 
and cold neutron beam for materials science. Funahashi, Satoru 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment). Japan Atomic Energy Research Inst., 
Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. international sym- 
posium on advanced nuclear energy research, Mito (Japan), 5-7 
Feb 1992; JAERI-CONF-—1). In Proceedings of the fourth interna- 
tional symposium on advanced nuclear energy research: Roles 
and direction of material science in nuclear technology. 676p. Or- 
der Number DE93508339. Source: OSTI; NTIS; INIS. 

Neutron scattering has a special power to study the structure of 
materials. Development in the utilization of neutron scattering on 
materials researches is reviewed over magnetic materials, crystal 
structure, high-T. superconductors, lattice dynamics and applica- 
tion. (author). 


37732 (JAERI-M—92-213) Neutrons in biology. Funahashi, 
Satoru (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Niimura, Nobuo. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jan 1993. 104p. Or- 
der Number DE94701085. Source: OSTI; NTIS; INIS. 

The start of JRR-3M in 1990 was a great epoch to the neutron 
scattering research in Japan. Abundant neutron beam generated 
by the JRR-3M made it possible to widen the research field of neu- 
tron scattering in Japan. In the early days of neutron scattering, 
biological materials were too difficult object to be studied by neu- 
trons not only because of their complexity but also because of the 
strong incoherent scattering by hydrogen. However, the remarkable 
development of the recent neutron scattering and its related 
sciences, as well as the availability of higher flux, has made the bi- 
ological materials one of the most attractive subjects to be studied 
by neutrons. in early September 1992, an intensive workshop titled 
‘Neutrons in Biology’ was held in Hitachi City by making use of the 
opportunity of the 4th International Conference on Biophysics and 
Synchrotron Radiation (BSR92) held in Tsukuba. The workshop 
was organized by volunteers who are eager to develop the re- 
searches in this field in Japan. Numbers of outstanding neutron 
scattering biologists from U.S., Europe and Asian countries met to- 
gether and enthusiastic discussions were held all day long. The 
editors believe that the presentations at the workshop were so in- 
valuable that it is absolutely adequate to put them on record as an 
issue of JAERI-M and to make them available for scientists to refer 
to in order to further promote the research in the future. (author). 


37733 (KEK-PROC—92-20) Hydrogen physics. Ikeda, 
Susumu (ed.). National Lab. for High Energy Physics, Tsukuba, 
Ibaraki (Japan). Feb 1993. 114p. (In Japanese). (CONF-9209397-: 
Hydrogen physics, Tsukuba (Japan), 29-30 Sep 1992). Order Num- 
ber DE94701317. Source: OSTI; NTIS; INIS. 

The workshop on hydrogen bond was restarted changing its 
name to ‘Hydrogen Physics’ for grasping hydrogen bond from 
wider viewpoint and expecting the new development in this field 
hereafter. As the basic attitude, the phenomena related to 
hydrogen bond are reviewed from two different systems: hydrogen- 
lattice system and hydrogen-electron system. The Hydrogen 
Physics meeting was held on September 29 and 30, 1992, at Na- 
tional Laboratory for High Energy Physics, and 19 lectures were 
given. The themes were proton dynamics of hydrogen bond, water 
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science and water with good taste, collective movement and fluctu- 
ation of water, neutron diffraction of water, hydrogen bond in water 
as seen from Raman scattering, electron and proton movements in 
organic crystals, new deuterium substitution effect of proton 
transfer in hydrogen bond in solids, infrared spectroscopy for one- 
dimensional hydrogen bond crystals, MSR in solid hydrogen, 
hydrogen in alkali metal-graphite intercalation compounds, lattice 
anomalies and Grueneisen parameters in high Te superconducting 
salts, bio-substances and hydrogen, hydrogen bond net in nu- 
cleotide and control of crystalline structure change by hydrogen 
vapor pressure, ATP and structural change and crystal water of 
guanosine, spread of protons and electrons in hydrogen bond, 
anisotropy of loose scattering according to ice rule, high pressure 
effect and isotope mixed crystal effect of KHS crystals without hy- 
drogen crystal network, state of motion and phase transformation 
of hydrogen in KDP, and development of hydrogen bond research 
by neutron scattering. This publication contains the papers and the 
transparencies presented at the meeting. (J.P.N.). 


37734 (LUFTD2-TFFF-0037-1-145) Defects in semiconduc- 
tors: An optical and electrical study of silicon, Si;_,Ge, and 
Ing 53Gap 47As. Tilly, L. Lund Univ. (Sweden). Dept. of Solid State 
Physics. Apr 1993. 67p. Order Number DE94603990. Source: 
OSTI; NTIS; INIS. 

Experimental results of the transition metals Ti, V, Nb, Mo, and 
W as impurity centres in silicon are presented. Transition metal 
doping was accomplished by ion implantation. Emphasis is put on 
energy level position, electrical and optical properties of the en- 
countered defect levels. Junction space charge methods (JSCM) 
such as DLTS, photocapacitance and photocurrent techniques are 
employed. Three energy levels are found for the 3d-transition met- 
als Ti(E,-0.06eV, E.-0.30eV, Ey+0.26) and V(E.-0.21eV, E.-0,48e, 
Ey+0.36eV), and for the 4d-element Nb(E,.-0.29eV, E,.-0.58eV, 
E,+0.163eV) in Silicon, whereas only one transition metal induced 
level is found for Mo(E,+0.30eV) and W(E,+0.38eV). Electrical and 
optical characteristics of Si;_,Ge,,0.7<x<1, grown by liquid phase 
epitaxy (LPE) on Si are stated, as well as crystal material proper- 
ties. X-ray diffraction, photoluminescence, and Hall effect 
measurements were used. The grown epitaxial layers were found 
to be unstrained, with a dislocation density <5x10’cm-*. The sol- 
vent Bi, used in the LPE-process, is found to be the dominant 
impurity element. Furthermore, liquid phase epitaxy of high purity 
Ino.53Gao.57As on InP, together with the properties of the Cu- 
induced acceptor in this material are examined. Free electron 
concentrations of n=5x10'4cem~-% and electron Hall-mobilities of 
u77K = 44000 cm*/Vs are achieved. The energy level position of 
the Cu-acceptor is found to be E,+0.025eV. Photoluminescence 
and Hall-effect measurements together with JSCM are the main 
characterization methods used. The band linups of Ino 53Gao,47As 
with GaAs and with InP are determined according to the Cu- 
acceptor energy level position in these materials. Additionally, the 
hydrostatic pressure dependence of the Cu-acceptor energy level 
position in Ino.53Gao,47As is examined. (103 refs.) 


37735 (UCID-20622-92-2, pp. 33-34) Critical assessment of 
the QEXAFS method. Wong, J.; Frahm, R.; Waide, P.A. Lawrence 
Livermore National Lab., CA (United States). Mar 1993. In Chem- 
istry and materials science progress report: Second half, FY 1992. 
71p. Order Number DE93014364. Source: OSTI; NTIS. 

The general scheme of a QEXAFS experimental setup consists 
of a combined use of a mechanical gear (1:20 reduction) and mo- 
tor drivers that electronically subdivide each motor step further by 
as much as a factor of 20. Thus, a conventional goniometer with 
200 steps/deg can now be geared down electromechanically to 
yield 80,000 steps/deg. This, in turn, provides a very smooth quasi- 
continuous rotation of the monochromator crystals from one 
desired energy to another during a QEXAFS measurement. Given 
this high step number in Bragg angle for the monochromator drive, 
the essential experimental parameters have been determined. 
Work in this thrust area includes analysis of scan time, monochro- 
mator stability, and versatility of the QEXAFS technique. 


37736 (UM-P-93/10) Crystal potential retrieval in HRTEM. 
Beeching, M.J.; Spargo, A.E.C. Melboume Univ., Parkville, VIC 
(Australia). School of Physics. [1993]. 12p. Order Number 
DE94601883. Source: OSTI; NTIS (US Sales Only); INIS. 
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A possible method for obtaining the crystal potential by inversion 
of the complex wavefield at the exit surface of the specimen, 
based on reversal of the multi-slice algorithm, is outlined. Results 
from preliminary testing of the method using computer simulated 
data are presented and appear promising, although the limits of 
applicability of the method are yet to be defined. 13 refs., 5 figs. 


37737 (UM-P-—93/23) NNN-Ising model simulation of nan- 
odomain textures in relaxor-type lead scandium tantalate. 
Qian, H.; Peng, J.L.; Bursill, LA. Melbourne Univ., Parkville, VIC 
(Australia). School of Physics. [1993]. 21p. Sponsored by Aus- 
tralian Research Council, Canberra, ACT (Australia). Order 
Number DE94601884. Source: OSTI; NTIS (US Sales Only); INIS. 

Chemical domain textures for lead scandium tantalate (PST) are 
modelled using Monte Carlo (MCS) and next-nearest-neighbour 
Ising (NNNI) models. A wide range of degrees of short- and long- 
range ordering of the (Ta,Sc) atoms occur in ceramic specimens, 
depending on processing routes. The simulations help to under- 
stand and quantify the chemical domain textures, chemical domain 
wall configurations and other chemical defects which may occur in 
certain relaxor-type perovskite-type oxides. The results are com- 
pared to dark-field transmission electron microscopic observations. 
Some new types of small defects were discovered. These are de- 
scribed and classified. The results provide a first step towards the 
development of a microscopic statistical physics framework for an- 
alytical theories of the dielectric response of relaxor-type ceramics, 
where the frequency and temperature variation of the permittivity 
are due essentially to dipolar-type fluctuations on nanometer 
scales. 25 refs., 8 figs. 


6652 Solid-State Plasma 
Refer also to citation(s) 37444 


37738 (IC-93/238) Hydrodynamic model for two different 
metals separated by a vacuum gap. Do Nam. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Aug 1993. 8p. Order 
Number DE94603996. Source: OSTI; NTIS (US Sales Only); INIS. 

Hydrodynamic model is formulated for two different metals sepa- 
rated by a narrow vacuum gap, using the procedure of Barton. 
Nondimensional coefficients are introduced to describe asymmetry 
of the physical system. Explicit expressions for dispersion relations 
and electrostatic potential produced by both surface and bulk plas- 
mons are derived. Corresponding results of earlier papers are 
obtained in this model as its limit cases. (author). 15 refs. 


6653 Interactions Between Beams and Condensed 
Matter 


Refer also to citation(s) 35985, 36307, 36319, 36338, 36397, 
36435, 36462, 36467, 36887, 37421 


37739 (ANL/XFD/CP-—80438) Neutron and PIMC determina- 
tion of the longitudinal momentum distribution of HCP, BCC 
and normal liquid “He. Blasdell, R.C. (Argonne National Lab., IL 
(United States)); Ceperley, D.M.; Simmons, R.O. Argonne National 
Lab., IL (United States). Jul 1993. 6p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38 
;FG02-91ER45439. (CONF-9209267-5: 10. Sagamore conference 
on charge, spin and momentum densities, Konstanz (Germany), 1- 
7 Sep 1992). Order Number DE93019009. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Deep inelastic neutron scattering has been used to measure the 
neutron Compton profile (NCP) of a series of condensed “He sam- 
ples at densities from 28.8 atoms/nm® (essentially the minimum 
possible density in the solid phase) up to 39.8 atoms/nm® using a 
chopper spectrometer at the Argonne National Laboratory Intense 
Pulsed Neutron Source. At the lowest density, the NCP was mea- 
sured along an isochore through the hep, bec, and normal liquid 
phases. Average atomic kinetic energies are extracted from each 
of the data sets and are compared to both published and new path 
integral Monte-Carlo (PIMC) calculations as well as other theoreti- 
cal predictions. In this preliminary analysis of the data, account is 
taken of the effects of instrumental resolution, multiple scattering, 
and final-state interactions. Both our measurements and the PIMC 
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theory show that there are only small differences in the kinetic en- 
ergy and longitudinal momentum distribution of isochoric helium 
samples, regardless of their phase or crystal structure. 


37740 (BNL-48823) An ab initio Monte Carlo study of low 
energy positron and electron implantation in elemental metals 
and multilayers. Ghosh, V.J.; McKeown, M.; Welch, D.O.; Lynn, 
K.G. Brookhaven National Lab., Upton, NY (United States). [1993]. 
7p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-76CH00016. (CONF-930712—-4: ICACS: 15. inter- 
national conference on atomic collision in solids, London (Canada), 
26-30 Jul 1993). Order Number DE93019847. Source: OSTI; 
NTIS; GPO Dep. 

A Monte Carlo code developed at Brookhaven to study positron 
and electron implantation in solids will be discussed. This code 
models the trajectories of a large number of positrons or electrons 
as they move through the material and uses this information to cal- 
culate stopping profiles, backscattered fractions and transmitted 
fractions. The particle-atom interactions are incorporated via elastic 
and inelastic scattering cross-sections. The incident particle ener- 
gies vary from 1 to 10 keV and the simulation stops when the 
particle energy goes down to 25 eV or if the particle is backscat- 
tered. Main results of our Monte Carlo simulations of the mean 
implantation depth and implantation profiles for both semi-infinite 
metallic elements and multilayers will be discussed. 


37741 (CEA-R-5638) A model for track formation due to 
electronic slowing down of swift heavy ions in metallic materi- 
als. Experimental survey in bismuth. Dufour, C. CEA Centre 
d'Etudes de Saclay, 91 - Gif-sur-Yvette (France). Dept. de 
Recherche sur |’Etat Condense, les Atomes et les Molecules; Caen 
Univ., 14 (France). Jan 1993. 86p. (In French). Order Number 
DE94602753. Source: OSTI; NTIS (US Sales Only); INIS. 

A charged particle passing through solid matter undergoes elas- 
tic collisions with the target nuclei and inelastic collisions with the 
target electrons. All these collisions result in defect creation along 
the ion path. The disordered matter is called the ion track. The 
elastic collision process is now experimentally and theoretically well 
known. The inelastic process is the main source of stopping power 
of swift heavy ions in matter. In which way can the energy de- 
posited on the target electrons lead to defect creation in the atomic 
lattice. The present work deals with that question with the aid of 
the thermal spike model. The target is composed of two interacting 
systems: the electrons and the atomic lattice characterized by their 
thermodynamical properties (specific heat and thermal diffusivity). 
The energy deposited by the ion expands itself within the electron 
gas and is transferred to the atomic lattice by electron-phonon in- 
teraction. As a consequence of this energy transfer, the lattice 
temperature increases and may induce a local fusion of the matter 
which is then quenched by thermal contact with the surrounding 
medium. A cylindrical track is supposed to be created. A numerical 
calculation of the electronic and atomic temperatures. A track ra- 
dius is determined. An experimental survey has been made in 
bismuth in order to study the radiation effects by swift heavy ions 
(O, Mg, Kr, Xe, Ta, Pb, U). We made the analysis of the evolution 
of the resistivity increment as a function of the number of ions per 
surface unit. Latent track radii were deduced and compared to cal- 
culated ones in the fields of the thermal spike model. (author). 
refs., figs., tabs. 


37742 (CEA-R-5639) Damage induced by swift heavy ions 
in a pure metallic target: iron. Experimental results and nu- 
merical simulation. Legrand, P. CEA Centre d’Etudes de Saclay, 
91 - Gif-sur-Yvette (France). Dept. de Technologie des Materiaux; 
Paris-7 Univ., 75 (France). Jan 1993. 205p. (In French). Order 
Number DE94602754. Source: OSTI; NTIS (US Sales Only); INIS. 

The damage induced when a high energy deposition occurs in 
the electronic system of a pure metal (Ag, Co, Fe, Ni, Pd, Pt, Ti, 
W, Zr) has been investigated using two methods: low temperature 
swift heavy ion (O, Ar, Kr, Xe, Pb, u) irradiations and computer 
simulations by molecular dynamics. Irradiations reveal that up to 
now, it is only in iron, titanium, cobalt and zirconium targets that 
high levels of energy deposition in electronic excitations lead to a 
new mechanism of defect creation in addition to the effects of elas- 
tic collisions. This mechanism might be the Coulomb explosion: the 
incident ion creates in its wake a cylinder of highly ionized matter; 





Coulomb repulsions of short duration in metallic targets could then 
set a great number of neighbouring atoms into motion and lead to 
permanent atomic displacements. Using molecular dynamics, we 
contirm that atomic displacements can indeed occur when neigh- 
bouring perturbated atoms receive even a very small amount of 
kinetic energy (< 1 eV). This happens only if the repulsive move- 
ments are collective and coherent. Defect creation and annealing of 
preexisting defects which occur in iron at different energy deposi- 
tion levels are successfully simulated. An original empirical N-body 
potential, allowing a realistic description of the bulk properties of 
the body centered cubic iron, is used. (author). refs., figs., tabs. 


37743 (ENEA-RT-INN—92-18) International conference on 
defects in insulating materials. ENEA, Frascati (Italy). Dipt. 
Sviluppo Tecnologie di Punta. Nov 1992. 19p. Order Number 
DE93522969. Source: OSTI; NTIS (US Sales Only). 

From the Contributions to the International Conference on De- 
fects in Insulating Materials (Schloss Nordkirchen, August 16-22, 
1992), separate abstracts were prepared for 4 papers. The topics 
were: electron spin memory and optical cycle of F and Fy, centers 
in alkali halides; emission properties of gamma irradiated LiF crys- 
tals excited in the F absorption band by an excimer laser; optical 
gain of F2 and F3+ centers in thin and coloured layers of LiF; and 
photoluminescence of F-aggregate centers in KCI films. 


37744 (IPNO-DRE-92-29) Surface secondary electron and 
ion emission induced by large molecular ion impacts. Brunelle, 
A. (Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucle- 
aire); Chaurand, P.; Della-Negra, S.; Le Beyec, Y.; Baptista, G.B. 
Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire. 
1992. 25p. Order Number DE94602755. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The production of large organic ions by the so-called '52Cf 
Plasma Desorption’ method has been ‘for years a method of 
choice. Other methods have recently extended the mass range of 
large ion production. It is actually of great interest for all desorption 
methods to increase the efficiency of detection of large ions with 
good time resolution and to understand the mechanisms of colli- 
sions with solids. This paper presents results on secondary ion and 
secondary electron yields under impacts of large ions at 18 keV 
and with 100<m/z<70000 on a Cs! coated surface. It is shown 
that the negative secondary ion yield is much larger than the elec- 
tron yield but that electrons are still emitted below an energy of 
impact per mass unit of 1 eV/u (~10® cm.s—"). Effects of grids in 
the acceleration of secondary ions and electrons are important. 


37745 (JAERI-M—92-207, pp. 85-93) Property control of 
high-temperature superconductors by particle-beam irradia- 
tion. Terai, Takayuki (Tokyo Univ. (Japan). Faculty of Engineering); 
Kusagaya, Kazuyuki; Takahashi, Yoichi. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Dec 1992. (CONF-9202184—: 4. in- 
ternational symposium on advanced nuclear energy research, Mito 
(Japan), 5-7 Feb 1992; JAERI-CONF-1). In Proceedings of the 
fourth international symposium on advanced nuclear energy 
research: Roles and direction of material science in nuclear tech- 
nology. 676p. Order Number DE93508339. Source: OSTI; NTIS; 
INIS. 

Data obtained on irradiation effects on high-T, superconductors 
(HTSC), YBazCu3C, and Bi2Sr2CaCuOy are reviewed to discuss 
the possibility of the property control of the HTSCs by irradiation. 
Main features of the irradiation effects are J. enhancement in a 
low-fluence region, and degradation in T., Je and crystal structure 
in a high-fluence region. Critical fluence separating these two re- 
gions strongly depends upon the sort, the energy and the mass of 
incidental particle as well as irradiation temperature. Characteriza- 
tion is now being carried out on radiation-induced defects 
influencing on the properties of irradiated HTSC. (author). 


37746 (JAERI-M—92-207, pp. 320-325) Microstructural in- 
vestigation of neutron-irradiated ceramics by high-resolution 
electron microscopy. Yano, Toyohiko (Tokyo Inst. of Tech. 
(Japan). Research Lab. for Nuclear Reactors); Iseki, Takayoshi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Dec 1992. 
(CONF-9202184—-: 4. international symposium on advanced 
nuclear energy research, Mito (Japan), 5-7 Feb 1992; JAERI- 
CONF-—1). In Proceedings of the fourth international symposium on 
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advanced nuclear energy research: Roles and direction of material 
science in nuclear technology. 676p. Order Number DE93508339. 
Source: OSTI; NTIS; INIS. 

Microstructure of neutron-irradiated ceramics such as SiC, AIN 
and Mg-Al spinel was investigated by high-resolution electron mi- 
croscopy coupled with a multi-slice image simulation. The atomic 
structures of very small interstitial loops, less than 10 nm in diame- 
ter, observed in those ceramics could be determined. The loop 
structures of multielement covalent or ionic crystals are discussed 
based on stacking of atomic layers. The relation of microstructure 
and some macroscopic properties is mentioned. (author). 


37747 (JAERI-M—92-207, pp. 359-366) Photoelectron spec- 
troscopy of some 3d and 4f oxides exposed to Ar* beams. 
Baba, Yuji (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Sasaki, T.A.; Yamamoto, 
Hiroyuki; Hoonnivathana, E.; Sasase, Masato; Takano, Ichiro; 
Isobe, Shoji. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Dec 1992. (CONF-9202184—: 4. international symposium on ad- 
vanced nuclear energy research, Mito (Japan), 5-7 Feb 1992; 
JAERI-CONF—1). In Proceedings of the fourth international sympo- 
sium on advanced nuclear energy research: Roles and direction of 
material science in nuclear technology. 676p. Order Number 
DE93508339. Source: OSTI; NTIS; INIS. 

The effects of the ion bombardment on the surface electronic 
structures and electrical properties of transition-metal oxides and 
lanthanide oxides have been investigated by a photoelectron spec- 
troscopy and measurement of surface electric conductivity. Many of 
the oxides (TiO2, CeOz, etc.) are reduced to the oxides in lower 
valence states by the 8-keV Art-ion bombardment, but there exist 
some oxides (Sc2O3, LazO3, etc.) which are stable against the 
bombardment. For TiO2, the bombardment-induced reduction brings 
about Ti3d-derived new band at the Fermi level, together with the 
increase of the surface electric conductivity. The mechanism lead- 
ing to bombardment-induced surface electric conductivity is 
discussed in relation to the surface electronic structures. (author). 


37748 (JAERI-M-93-043) lon-driven permeation of deu- 
terium in metals. Shu, Wei-Min (Kyushu Univ., Fukuoka (Japan)); 
Hayashi, Yasunori; Okuno, Kenji. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 68p. Order Number DE94701104. 
Source: OSTI; NTIS; INIS. 

A general model of ion-driven permeation of hydrogen isotopes 
at steady state is presented. In this model, new transport parame- 
ters, which not only have clear physical meanings but also contain 
the implanted range, are developed to distinguish the regime of 
ion-driven permeation at steady state. The model shows that the 
transport regime of ion-driven permeation depends on the incident 
ion flux, the thickness of membrane, the implanted range, diffusion 
coefficients and recombination coefficients on both sides of the 
membrane. The permeation behavior of deuterium implanted into 
pure iron, Fe-Ti alloys and pure molybdenum are investigated. The 
permeation spike, permeation regime, and the effect of the incident 
ion energy on permeation rate are discussed. (author). 


37749 (JAERI-M-—93-092) Secondary electron emission 
from copper surface due to neodymium and gadolinium ion 
bombardment. Shibata, Takemasa (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Ogura, Koichi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1993. 18p. (in Japanese). Order Number 
DE94701115. Source: OSTI; NTIS; INIS. 

The electron emission yields + of copper surface have been 
measured under bombardment with Nd* and Gd* in the energy 
range 0.1-2.6 keV. The ions are extracted from a new laser ion 
source. For both cases of Nd* and Gd*, + are about linear func- 
tions of ion energies with threshold about 300 eV and are equal to 
0.8 at the bombardment energy of 2 keV. The obtained yields are 
much higher and the thresholds are lower than many secondary 
electron emission data reported in the literatures. (author). 


37750 (LBL-34462) Center for X-Ray Optics, 1992. 
Lawrence Berkeley Lab., CA (United States). Aug 1993. 27p. 
Sponsored by USDOE, Washington, DC (Unitea States); Depart- 
ment of Defense, Washington, DC (United States). DOE Contract 
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AC03-76SF00098. Contract F49620-84-K-0001. Order Number 
DE94000726. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: Center for X-Ray Op- 
tics; Soft X-Ray Imaging wit Zone Plate Lenses; Biological X-Ray 
microscopy; Extreme Ultraviolet Lithography for Nanoelectronic 
Patter Transfer; Multilayer Reflective Optics; EUV/Soft X-ray Re- 
flectometer; Photoemission Microscopy with Reflective Optics; 
Spectroscopy with Soft X-Rays; Hard X-Ray Microprobe; Coronary 
Angiography; and Atomic Scattering Factors. 


37751 (SAND-93-0244C) Binding of copper to nanocavity 
surfaces in silicon. Myers, S.M.; Follstaedt, D.M.; Bishop, D.M. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
10p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-76DP00789. (CONF-9307124-1: 17. international 
conference on defects in semiconductors, Gmunden (Austria), 18- 
23 Jul 1993). Order Number DE93019073. Source: OSTI; NTIS; 
GPO Dep. 

We demonstrate that nanometer-scale voids within Si, formed by 
He ion implantation and annealing, trap Cu atoms with a binding 
energy of 2.2 + 0.2 eV relative to solution. This trapping saturates 
at a level consistent with monolayer coverage of the cavity walls, 
and it is ascribed to the reaction of Cu with Si dangling bonds on 
the internal surfaces. Our experiments also confirm the previously 
reported solution enthalpy of Cu in /Si relative to precipitated 
Cu3Si, 1.7 eV, so that the binding at cavity traps is stronger. It is 
proposed that nanocavities may provide superior gettering of 
metallic impurities in Si. 


37752 (UCRL-JC—114239) Coherent multiple-foil x-ray tran- 
sition radiation. Moran, MJ.; Chang, B.; Schneider, MB. 
Lawrence Livermore National Lab., CA (United States). 25 Aug 
1993. 12p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-9309233-1: 
International symposium on radiation of relativistic electrons in peri- 
odical structures, Tomsk (Russian Federation), 6-10 Sep 1993). 
Order Number DE93040831. Source: OSTI; NTIS; GPO Dep. 
Intense x-ray transition radiation can be generated when rela- 
tivistic electrons pass through a multiple-foil target. When the foil 
spacing is periodic, the transition radiation can be spatially coherent 
with respect to the target period. The spatial coherence can be evi- 
dent in the spectra and angular distributions of transition radiation 
from such targets. A series of experiments has measured coherent 
transition radiation distributions from multiple-foil targets (up to six 
foils) with spacings of 50 um and 100 um. The electron energy 
was about 75 MeV and the photon energies were about 200 eV. 
Agreement between calculation and experimental data is excellent. 


37753 (UM-P-92/72) He* and H* microbeam damage, 
swelling and annealing in diamonds. Dooley, S.P.; Jamieson, 
D.N.; Prawer, S. Melbourne Univ., Parkville, VIC (Australia). School 
of Physics. 1992. 22p. Sponsored by Australian Research Council, 
Canberra, ACT (Australia). (CONF-9201160—: 3. international con- 
ference on nuclear microprobe technology and applications, 
Uppsala (Sweden), 8-12 Jan 1992). Order Number DE94601912. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of scanned 2 MeV Het and 1.4 MeV H+ microbeam 
irradiation on unimplanted and P implanted diamond are discussed. 
Although diamond was found to be resistant to lattice defect pro- 
duction, it was found to swell very rapidly in comparison with other 
materials, giving rise to serious sweling induced dechanneling at 
scan edges at relatively low doses (10'//cm? for 2 MeV Het). Mi- 
crobeams annealed the damage due to a 1.5 um deep Phosphorus 
implantation at a dose of 10'SP+/cm?. The implantation damage 
was reduced at a dose of (1.6 x 10'7/cm?) by up to 21 % for 2 
MeV He? irradiation, up to 16% for high flux 1.4 MeV Ht irradiation 
and 12% for low flux H* irradiation. For the choice of analysis 
beam, all these beam effects were found to be most significant for 
He* microbeams, so H* microbeams should be used for analysis of 
diamond unless high depth resolution is required. 13 refs., 10 figs. 


37754 


(UM-P-—93/26) Disintegration of Cg, by Xe lon irradi 
ation. Kalish, R. (Technion-lsrael Inst. of Tech., Haifa (Israel). Solid 
State Inst.); Samoiloff, A.; Hoffman, A.; Uzan-Saguy, C.; Prawer, 
S.; McCulloch, D. Melbourne Univ., Parkville, VIC (Australia). 
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School of Physics. [1993]. 13p. Order Number DE94601913. 
Source: OSTI; NTIS (US Sales Only); INIS. 

The Changes in resistivity of fullerene (C¢o) films subject to 320 
keV Xe ion irradiation are investigated as a function of ion dose. 
From a comparison of this dependence with similar data on other 
Xe irradiated C containing insulating materials and with data on C 
implanted fused quartz, it is concluded that upon ion impact Cg 
clusters completely disintegrate. This disintegration releases about 
60 C atoms which disperse amongst the remaining intact Cg 
spheres giving rise to hopping conductivity between isolated C 
atoms. 16 refs., 3 figs. 
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37755 (ANV/ET/CP-78285) High temperature supercon- 
ducting current leads for micro-SMES application. Niemann, 
R.C. (Argonne National Lab., iL (United States)); Cha, Y.S.; Hull, 
J.R.; Buckles, W.E.; Weber, B.R.; Daugherty, M.A. Argonne Na- 
tional Lab., IL (United States). [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-930926—1: 13. international conference on magnet technol- 
ogy, Victoria (Canada), 20-24 Sep 1993). Order Number 
DE93040827. Source: OSTI; NTIS; GPO Dep. 

SMES is being. applied on a microscale (1-10 Mj stored energy) 
to improve electrical power quality. A major portion of the SMES 
refrigeration load is for cooling the conventional (copper, vapor- 
cooled) current leads that transfer energy between the magnet and 
the power-conditioning equipment. The lead refrigeration load can 
be reduced significantly by the use of high-temperature supercon- 
ductors (HTSs). A HTS current lead suitable for micro-SMES 
application has been designed. The lower stage of the lead 
employs HTSs. A transition between the lower stage and the con- 
ventional upper-stage lead is heat-intercepted by a cryocooler. 
Details of the design are presented. Construction and operating ex- 
periences are discussed. 


37756 (ANL/MCS/CP-80512) Dynamics of vortices in su- 
perconductors. Weinan, E. Argonne National Lab., IL (United 
States). [1992]. 11p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-31109-ENG-38. (CONF-920817-— 
2: World congress of nonlinear analysts, Melbourne, FL (United 
States), 19-26 Aug 1992). Order Number DE93019535. Source: 
OSTI; NTIS; INIS; GPO Dep. 

We study the dynamics of vortices in type-Il superconductors 
from the point of view of time-dependent Ginzburg-Landau equa- 
tions. We outline a proof of existence, uniqueness and regularity of 
strong solutions for these equations. We then derive reduced 
systems of ODEs goveming the motion of the vortices in the as- 
ymptotic limit of large Ginzburg-Landau parameter. 


37757 (ANL/MCS/CP-80513) Numerical experiments on the 
Ginzburg-Landau equations. Kwong, Man Kam. Argonne Na- 
tional Lab., IL (United States). [1992]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-31109-ENG-38. 
(CONF-920817—1: World congress of nonlinear analysts, Mel- 
bourne, FL (United States), 19-26 Aug 1992). Order Number 
DE93019504. Source: OSTI; NTIS; GPO Dep. 

We report on some numerical experiments done on the 
Ginzburg-Landau equations of the theory of superconductivity. The 
equations under periodic boundary conditions are solved numeri- 
cally by using a nonstandard discretization and the sweeping 
algorithm. The programs, written in Matlab and Fortran, work in an 
interactive mode and include graphics display. 


37758 (ANL/MSD/CP-—79538) Crossover from BCS to Bose 
superconductivity: A functional integral approach. Randeria, 
M. (Argonne National Lab., IL (United States)); Sa de Melo, 
C.A.R.; Engelbrecht, J.R. Argonne National Lab., IL (United 
States). Apr 1993. 3p. Sponsored by USDOE, Washington, DC 
(United States); National Science Foundation, Washington, DC 





(United States). DOE Contract W-31109-ENG-38. Grant STC 88- 
09854;Grant DMR 88-22688. (CONF-930801—8: Conference of the 
International Union of Pure and Applied Physics on low tempera- 
ture physics (LT 20), Eugene, OR (United States), 1-11 Aug 1993). 
Order Number DE93019503. Source: OSTI; NTIS; INIS; GPO Dep. 

We use a functional integral formulation to study the crossover 
from cooperative Cooper pairing to the formation and condensation 
of tightly bound pairs in a 3D continuum model of fermions with 
attractive interactions. The inadequacy of a saddle point approxi- 
mation with increasing coupling is pointed out, and the importance 
of temporal (quantum) fluctuations for normal state properties at 
intermediate and strong coupling is emphasized. In addition to re- 
covering the Nozieres-Schmitt-Pink interpolation scheme for Te, 
and the Leggett variational results for T = 0, we also present re- 
sults for evolution of the time-dependent Ginzburg-Landau equation 
and collective mode spectrum as a function of the coupling. 


37759 (ANL/MSD/CP-79555) Dimensional crossover in the 
torque in a layered superconductor. Klemm, R.A. Argonne Na- 
tional Lab., IL (United States). Apr 1993. 3p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-31109- 
ENG-38. (CONF-930801—11: Conference of the International Union 
of Pure and Applied Physics on low temperature physics (LT 20), 
Eugene, OR (United States), 1-11 Aug 1993). Order Number 
DE93019544. Source: OSTI; NTIS; GPO Dep. 

The procedure of Bulaevskichari, Ledvij, and Kogan for evaluat- 
ing the line energy of single, straight vortex in the 
Lawrence-Doniach model in the linearized phase-only approxima- 
tion is modified to take accurate account of the vortex core 
cross-sections. Dimension! crossover effects are found to be pro- 
nounced, with oscillations in the regular dependence of the torque 
for 6 ~ x/2 and T = T* < Te. 


37760 (CEA-CONF-11404) Neutron scattering study of the 
YBa2Cu30¢,, system. Burlet, P. (CEA Centre d’Etudes de Greno- 
ble, 38 (France). Dept. de Recherche Fondamentale sur la Matiere 
Condensee); Regnault, L.P.; Henry, J.Y.; Plakthy, V.P.; Marin, C.; 
Rossat-Mignod, J.; Vettier, C. CEA Centre d'Etudes de Grenoble, 
38 (France). Dept. de Recherche Fondamentale sur la Matiere 
Condensee. 1992. 17p. (CONF-9205373—: Conference on phase 
separation in cuprate supraconductors, Erice (Italy), 6-12 May 
1992). Order Number DE94602758. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We report on neutron scattering experiments carried out on 
single-crystals of the YBapCu30¢,, system. The oxygen ordering in 
the ortho-ll phase YBapCu30¢ 45 has been studied by neutron 
diffraction. The atomic displacements associated to this ordering 
has been derived. The spin dynamics has been systematically in- 
vestigated in the six typical regimes: the pure and doped AF states 
(x = 0.15, 0.37), the weakly doped (x 0.45, 0.51), the heavily 
doped (x = 0.69, 0.92) and the over doped (x = 1) metallic states 
which all exhibit a superconducting ground state. The hole doping 
strongly affects the AF-order, dynamical AF-correlations remain in 
the metallic state. An energy gap has been discovered in the spin 
excitation spectrum of any superconducting samples, however, it 
becomes weaker close to the I-M transition. A quite unusual T- 
dependence of the spin excitation spectrum was found. (author). 
26 refs., 21 figs. 


37761 
T-superconductivity: 1, spin polarons and high-T-pairing. 
Wood, R.F. Oak Ridge National Lab., TN (United States). Jun 
1993. 18p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From International sym- 
posium on high-T, superconductivity and its applications; Cairo 
(Egypt); 4-16 Apr 1993. Order Number DE93019196. Source: 
OSTI; NTIS; INIS; GPO Dep. 

The concept of a spin polaron is introduced and contrasted with 
the more familiar ionic polaron picture. A brief review of aspects of 
ionic bipolaronic superconductivity is given with particular emphasis 
on the real-space pairing and true Bose condensation characteris- 
tics. The formation energy of spin polarons is then calculated in 
analogy with ionic polarons. The spin-flip energy of a Cu spin in an 
antiferromagnetically aligned CuOz plane is discussed. It is shown 
that the introduction of holes into the CuOz planes will always lead 
to the destruction of long-range AF ordering due to the formation of 


(CONF-9304191—1) Spin-polaron theory of high- 
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spin polarons. The pairing of two spin-polarons can be expected 
because of the reestablishment of local (short-range) AF ordering; 
the magnitude of the pairing energy is estimated using a simplified 
model. The paper closes with a brief discussion of the formal the- 
ory of spin polarons. 


37762 (CONF-930703—21) Operation of a test bed axial-gap 
brushless dc rotor with a superconducting stator. McKeever, 
J.W. (Oak Ridge National Lab., TN (United States)); Sohns, C.W.; 
Schwenterly, S.W.; Young, R.W. Sr.; Campbell, V.W.; Hickey, 
M.H.; Ott, G.W.; Bailey, JM. Oak Ridge National Lab., TN (United 
States). [1993]. 42p. Sponsored by USDOE, Washington, DC 
(United States); Electric Power Research Inst., Palo Alto, CA 
(United States). DOE Contract AC05-840R21400. From Interna- 
tional cryogenic engineering conference and international cryogenic 
materials conference; Albuquerque, NM (United States); 12-16 Jul 
1993. Order Number DE93019167. Source: OSTI; NTIS; GPO Dep. 

A variable-speed axial-gap motor with a stator consisting of four 
liquid helium cooled superconducting electromagnets (two pole 
pairs) was built and proof tested up to 608 rpm in November 1990 
as a tool for joint industry-laboratory evaluation of coils fabricated 
from high-temperature oxide superconductors. A second rotor was 
fabricated with improved materia winding configuration, and wire 
type, and the drive system was modified to eliminate current spik- 
ing. The modified motor was characterized to design speed, 188 
rad/s (1800 rpm), to acquire a performance baseline for future 
comparison with that of high-temperature superconducting (HIS) 
wire. As it becomes commercially available, HTS wire will replace 
the low-temperature electromagnet wire in a stator modified to con- 
trol wire temperatures between 4 K and 77 K. Measurements of 
the superconducting electromagnetic field and locked rotor torque 
as functions of cryocurrent and de current through two phases of 
the rotor, respectively, provided data to estimate power that could 
be developed by the rotor. Back emf and parasitic mechanical and 
electromagnetic drag torques were measured as functions of angu- 
lar velocity to calculate actual rotor power developed and to 
quantify losses, which reduce the motor’s efficiency. A detailed 
measurement of motor power at design speed confirmed the devel- 
oped power equation. When subsequently operated at the 33-A 
maximum available rotor current, the motor delivered 15.3 kill (20.5 
hp) to the load. In a final test, the cryostat was operated at 2500 A, 
200 A below its critical current. At rotor design current of 60 A and 
2500 A stator current, the extrapolated developed power would be 
44.2 kill (59.2 hp) with 94% efficiency. 


37763 (DOE/EE-0005) Superconductivity Technology Pro- 
gram for electric power systems: Proceedings. Marriott, K.B. 
USDOE Assistant Secretary for Energy Efficiency and Renewable 
Energy, Washington, DC (United States). 1993. 600p. Sponsored 
by USDOE, Washington, DC (United States). (CONF-9307120-: 
Annual review meeting for the US Department of Energy Office of 
Utility Technologies, Washington, DC (United States), 28-29 Jul 
1993). Order Number DE93040074. Source: OSTI; NTIS; GPO 
Dep. 

Twenty-seven presentations are included in viewgraph form for 
the wire development panel, applications development panel, and 
thallium workshop. Authors and affiliations are: (wire development 
panel) Kreoger/Christen (ORNL), Malozemoff (American Supercon- 
ductor Corp.), Blaugher (National Renewable Energy Lab.), Haldar 
(Intermagnetics), Gray/Lanagan/Eror (ANL), Bickel/Voigt/Roth (San- 
dia), Tkaczyk (GE), Suenaga (BNL), Willis/Korzekwa/Maley (Los 
Alamos); (applications development panel) Peterson/Stewart (Los 
Alamos), Iwasa (BNL), Hul/Nieman (ANL), Murphy/DeGregoria 
(ORNL), Hazelton (Intermagnetics), Dykhuizen (Sandia); (thallium 
workshop) Goodrich (NIST), Blaugher (NREL), Roth (Sandia), Hol- 
stein (DuPont), Paranthaman (ORNL), and Willis (Los Alamos). 


37764 (DOE/ER/40680—1) Superconductor supercollider 
front end development: Ring imaging Cerenkov studies; and 
warm liquid calorimetry: Annual technical progress report, 
September 1, 1992—August 31, 1993. Williams, H.H. Pennsyiva- 
nia Univ., Philadelphia, PA (United States). Aug 1993. 16p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG02-91ER40680. Order Number DE93040706. Source: 
OSTI; NTIS; INIS; GPO Dep. 
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The work on developing electronics for the straw tracking system 
for the SDC detector made very considerable progress during the 
last year. The primary tasks were in the areas of system design, 
integrated circuits, substrates, cables, and system tests. 


37765 (EGG-M-93181) Superconducting property mea- 
surements in tape geometry. Telschow, K.L. EG and G Idaho, 
Inc., Idaho Falls, ID (United States). [1993]. 8p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC07- 
761D01570. (CONF-9305134-2: 11. symposium on energy 
engineering sciences, Argonne, IL (United States), 3-5 May 1993). 
Order Number DE93018943. Source: OSTI; NTIS; GPO Dep. 

Fabrication of the new high T,-superconductor materials into use- 
able long-length wires or tapes has proven difficult, often resulting 
in low critical currents. The ability to measure critical currents in 
high T,.superconducting tapes on a local scale can be valuable for 
assessing the microstructure resulting from the fabrication process. 
This paper describes the results of research on using induced 
currents from a small noncontacting electromagnetic probe to de- 
termine the critical current density in high T-tapes on a local scale. 
The technique forces full-field penetration into the tape locally and 
infers the local critical current density from the “critical state” model 
for flux penetration. Difficulties encountered with the tape geometry 
and demagnetization effects are overcome by an analysis proce- 
dure that provides comparative measurement of the critical current 
density with the contacting DC transport probe method. Results for 
several tapes with different critical currents are discussed. 


37766 (IC—93/129) Gauge invariance and transport proper- 
ties in superconductors above T,. Aronov, A.G. (international 
Centre for Theoretical Physics, Trieste (Italy)); Hikami, S.; Larkin, 
A.|. International Centre for Theoretical Physics, Trieste (Italy). Jun 
1993. 13p. Order Number DE94604013. Source: OSTI; NTIS (US 
Sales Only); INIS. 

We have developed a theory of transport phenomena for super- 
conductors above T; in the fluctuations region in dirty and clean 
limits. We show that it is possible to construct a phenomenological 
theory based on Ginzburg-Landau equation and its gauge invari- 
ance, and as a result we can express the fluctuation corrections to 
the conductivity tensor in a magnetic field in terms of the classical 
conductivity and coherence lengths. We find that the sign of the 
Hall conductivity is universal and is determined by 6in T,éln yu. (au- 
thor). 15 refs, 2 figs 


37767 (IC-93/177) Optical conductivity and resistivity in 
the two-band emery model. Tran Minhtien. International Centre 
for Theoretical Physics, Trieste (Italy). Jul 1993. 16p. Order Num- 
ber DE94601943. Source: OSTI; NTIS (US Sales Only); INIS. 

The temperature and frequency-dependent conductivity due to 
the scattering of oxygen holes by antiferromagnetic spin fluctua- 
tions of the copper spins in the two-band Emery model is 
calculated by means of the memory function method. Using the dy- 
namic spin susceptibility obtained in mean field Schwinger boson 
approach, the resistivity reveals & crossover from a quadratic to a 
linear temperature dependence. The scattering rate of quasiparti- 
cles appears to be proportional to frequency. At the same time, the 
optical conductivity contains a Druke peak around zero frequency. 
From these results we conclude that the normal-state basal-plane 
resistivity and optical conductivity of high-Tc superconductors may 
be explained by two-dimensional spin-fluctuation scattering in the 
Fermi-liquid picture. (author). 28 refs, 3 figs. 


37768 (JAERI-M-93-131) Crystal structure of 
Laz_,Ba,CuO,: Effects of Ba substitution and pressure. 
Katano, Susumu (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment); Funahashi, Satoru; 
Fernandez-Baca, J.A.; Mori, Nobuo; Ueda, Yutaka; Koga, Kei-ichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 1993. 
50p. Order Number DE94707688. Source: OSTI; NTIS; INIS. 

The crystal structure of Lap_,Ba,CuO, (0.03 <x<0.24) have 
been studied at 115 K and 15 K by high-resolution neutron powder 
diffraction experiments. The variations in the Cu-O bond lengths re- 
fined by profile analysis suggest importance of the apical 0(2) as 
well as that of the planar 0(1) for the charge transfer. The com- 
pound with x=0.125 at 15 K exhibits changes of the Cu-0 bonds 
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accompanied by the structural phase transition to the low- 
temperature tetragonal (LTT) phase. These results are discussed in 
terms of correlations with the superconducting properties of the 
system. Furthermore, to clarify a correlation between structural 
phase transitions and superconductivity, the crystal structure of the 
compound with x=0.125 has been investigated under pressures up 
to 0.7 GPa. The transition to the LTT phase, observed at around 
80 K at ambient pressure, decreases greatly at the rate of about 
-135 K/GPa. The bulk superconductivity, on the other hand, en- 
hances under high pressure when the LTT phase disappears. 
These results show a strong relationship between the crystal struc- 
ture and superconductivity in this system. (author). 


37769 (LA-UR-93-3025) Non-fermi-liquid and multichannel 
Kondo phenomena in Y;_,UxPd3 and related alloys. Seaman, 
C.L. (California Univ., San Diego, La Jolla, CA (United States). 
Inst. of Pure and Applied Physical Sciences); Maple, M.B. Los 
Alamos National Lab., NM (United States). [1993]. 19p. Sponsored 
by USDOE, Washington, DC (United States); National Sci- 
ence Foundation, Washington, DC (United States); Keck 
Foundation (United States). DOE Contract W-7405-ENG-36 
;FG03-86ER45230. Grant DMR-91-07698. (CONF-930865-6: Inter- 
national conference on strongly correlated electron systems, La 
Jolla, CA (United States), 16-19 Aug 1993). Order Number 
DE93040135. Source: OSTI; NTIS; GPO Dep. 

A brief review of experimental results which reveal non-Fermi- 
liquid behavior in the low temperature properties of the M,_,U,Pd3 
(M = rare earth or Th) Kondo alloy system is presented. Measure- 
ments of lattice parameters, electrical resistivity, magnetic 
susceptibility, low temperature specific heat, and magnetic neutron 
scattering are compared to predictions of the multichannel Kondo 
model, and are generally consistent with a two-channel spin-1/2 
quadrupoler Kondo effect. Possible deviations from the model due 
to crystalline electric field effects, interionic interactions, disorder, 
and Fermi-level tuning aspects are discussed. 


37770 (LA-UR-93-3041) Photoemission and the electronic 
properties of heavy fermions — limitations of the Kondo model. 
Joyce, J.J. (and others); Arko, A.J.; Andrews, A.B. Los Alamos Na- 
tional Lab., NM (United States). [1993]. 13p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
(CONF-930865-—8: International conference on strongly correlated 
electron systems, La Jolla, CA (United States), 16-19 Aug 1993). 
Order Number DE93040191. Source: OSTI; NTIS; INIS; GPO Dep. 

The electronic properties of Yb-based heavy fermions have been 
investigated by means of high resolution synchrotron radiation pho- 
toemission and compared with predictions of the Kondo model. 
The Yb heavy fermion photoemission spectra show massive dis- 
agreement with the Kondo model predictions (as calculated within 
the Gunnarsson-Schonhammer computational method). Moreover, 
the Yb heavy fermion photoemission spectra give very strong indi- 
cations of core-like characteristics and compare favorable to purely 
divalent Yb metal and core-like Lu 4f levels. The heavy fermions 
YbCu2Sio, YbAgCu, and YbAlz were measured and shown to have 
lineshapes much broader and deeper in binding energy than pre- 
dicted by the Kondo model. The lineshape of the bulk component 
of the 4f emission for these three heavy fermion materials was 
compared with that from Yb metal and the Lu 4f levels in LuAls, 
the heavy fermion materials show no substantive spectroscopic dif- 
ferences from simple 4f levels observed in Yb metal and LuAlg. 
Also, the variation with temperature of the 4f fineshape was mea- 
sured for Yb metal and clearly demonstrates that phonon 
broadening plays a major role in 4f level lineshape analysis and 
must be accounted for before considerations of correlated electron 
resonance effects are presumed to be at work. 


37771 (SAND-92-2257C) Superconducting flux flow de- 
vices, digital circuits and memories. Martens, J.S. (Conductus, 
Inc., Sunnyvale, CA (United States)); Johansson, M.E.; Pance, A. 
Sandia National Labs., Albuquerque, NM (United States). [1993]. 
9p. Sponsored by USDOE, Washington, DC (United States); De- 
partment of Defense, Washington, DC (United States). DOE 
Contract AC04-76DP00789. Contract N00014-91-F0055. (CONF- 
930571-26: 183. Electrochemical Society meeting, Honolulu, HI 


(United States), 16-21 May 1993). Order Number DE93019072. 
Source: OSTI; NTIS; GPO Dep. 





Flux flow based devices have advanced to the point where real 
digital circuits can be considered that have attractive speed and 
power properties. An ECL-like logic family has been developed 
with sub-10 ps gate delays with fan-outs of 5 or more. Adders with 
25 ps delays and 30 nW static power dissipation have also been 
demonstrated. These logic families enable a hybrid memory con- 


cept with extremely low power needs and access times of a few 
hundred ps. 


37772 (UCRL-JC—114594) A pipelined superconducting 
digital processor: Revision 1. Spargo, J. (TRW Space and Elec- 
tronics Group, Redondo Beach, CA (United States)); Lewis, M.; 
Silver, A.; Azevedo, S.; Kaschmitter, J.; Whiteley, S. Lawrence Liv- 
ermore National Lab., CA (United States). Jul 1993. 2p. Sponsored 
by USDOE, Washington, DC (United States); Department of 
Commerce, Washington, DC (United States). DOE Contract W- 
7405-ENG-48. (CONF-930863-2: International superconductive 
electronic conference, Boulder, CO (United States), 11-14 Aug 
1993). Order Number DE93040852. Source: OSTI; NTIS; GPO 
Dep. 

Short communication DIGITAL COMPUTERS/design; SU- 
PERCONDUCTING DEVICES; SIGNAL CONDITIONERS; 
JOSEPHSON JUNCTIONS; DESIGN 
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Refer also to citation(s) 37419, 37434, 37441, 37447, 37711 


37773 (IC-93/229) Thermomechanical properties of 3d 
transition metals. Karaoglu, B. (Sultan Qaboos Univ., Muscat 
(Oman). Dept. of Physics); Mujibur Rahman, S.M. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1993. 17p. Order 
Number DE94604015. Source: OSTI; NTIS (US Sales Only); INIS. 

We have investigated the density variation of the Einstein tem- 
peratures and elastic constants of the 3-d transition metals. In this 
respect we have employed the transition metal (TM) pair potentials 
involving the sp contribution with an appropriate exchange and 
correlation function, the d-band broadening contribution and the d- 
band hybridization term. These calculations are aimed at testing 
the TM pair potentials in generating the aforesaid quasilocal and 
local thermomechanical properties. (author). 20 refs, 3 figs, 2 tabs. 


37774 (IC-93/235) Decay of non-equilibrium polariton 
condensate in semiconductors. Beloussov, |.V. (Academy of Sci- 
ences of Moldova, Kishinev (Moldova, Republic of). Inst. of Applied 
Physics); Shvera, Y.M. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1993. 6p. Order Number DE94604016. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Excitation dynamics of polariton quantum fluctuations arising in 
direct-gap semi-conductor as a result of parametric decay of non- 
equilibrium polariton condensate with non-zero wave vector is 
studied. The predominant mechanism of polariton scattering is 
supposed to be exciton-exciton interaction. Steady state which cor- 
responds to the case of dynamic equilibrium between the polariton 
condensate and quantum fluctuations is obtained. Distribution func- 
tions of non-condensate polaritons are localized in the resonant 
regions, corresponding to two-particle excitation of polaritons from 
the condensate. The spectrum of elementary excitations in steady 
state coincides with usual polariton energy with the shift propor- 
tional to initial density of polariton condensate. (author). 25 refs. 


6655 Direct Energy Conversion 


Refer also to citatior:i(s) 35401, 36184, 36185, 36186, 36694, 37451 


37775 (INIS-mf-13710, pp. 2) Laminar heat transfer of an 
electrically conducting fluid flowing in a rectangular channel 
in a transverse magnetic field. Abramzon, B. (Ben-Gurion Univ. 
of the Negev, Beersheba (Israel)); Baron, A. Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/heat transfer; FINITE 
DIFFERENCE METHOD; HARTMANN NUMBER 
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37776 (INIS-mf—13710, pp. 4) MHD flow around a cylinder 
in an aligned magnetic field. Alemany, A. (institut de Mecanique 
de Grenoble, Grenoble (France)); Josserand, J.; Marty, Ph.; Ger- 
beth, G. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHY DRODYNAMICS/flow 
models; BOUNDARY LAYERS; CYLINDERS; MAGNETOHYDRO- 
DYNAMICS 


37777 (INIS-mf—13710, pp. 10-11) Interactions of cascade 
and non cascade energy transport processes in turbulence 
and MHD-turbulence. Bershadsky, A. (Donestsk, (Russian Feder- 
ation)); Kapusta, A. Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. GAMMA CASCADES\/turbulence; 
CONVECTION; TURBULENCE; MAGNETOHYDRODYNAMICS; 
TURBULENT FLOW 


37778 (INIS-mf-13710, pp. 12) Conductivity of a two-phase 
flow in the presence of a magnetic field: Theoretical study. Bil- 
liotte, M. (Aix-Marseille-1 Univ., 13 - Marseille (France)). Mar 1990. 
168p. (CONF-9002222-—: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/electric 
conductivity; MAGNETIC FIELDS; MAGNETOHYDRODYNAMICS 


37779 (INIS-mf-13710, pp. 13) Electric conductivity of a 
MHD two phase flow experimental study. Billiotte, M. (Aix- 
Marseille-1 Univ., 13 - Marseille (France)); Fontana, E.; Nguyen, 
V.Q. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/electric 
conductivity; MAGNETOHYDRODYNAMICS; TWO-PHASE FLOW 


37780 (INIS-mf-13710, pp. 15) Theoretical magnetic field 
distributions eliminating end losses in linear high magnetic 
Reynolds number MHD channels. Blumenau, L. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel)). Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. MHD CHANNELS/magnetic field configu- 
rations; MAGNETIC REYNOLDS NUMBER 


37781 (INIS-mf-13710, pp. 20-21) Homogeneous MHD tur- 
bulence at weak magnetic Reynolds Number: Approach to 
angular-dependent spectra by means of an Eddy Damped 
Quasi Normal Markovian (EDQNM) closure model. Cambon, C. 
(Ecole Centrale Lyonnaise, 69 - Ecully (France)). Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICSAturbulence; 
ANGULAR VELOCITY; EDDY CURRENTS; MAGNETIC 
REYNOLDS NUMBER; MAGNETOHYDRODYNAMICS; TURBU- 
LENCE; MARKOV PROCESS 


37782 (INIS-mf-13710, pp. 22) Thermal boundary condi- 


tions of the third kind in laminar MHD Channel Flow. Cuevas, 
S. (Instituto de Investigaciones Electricas, Cuernavaca (Mexico)); 
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Ramos, E. Mar 1990. 168p. (CONF-9002222-: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (Is- 
rael), 25 Feb - 2 mar 1990). In The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/laminar _ flow; 
BOUNDARY-VALUE PROBLEMS; HEAT TRANSFER; MAGNETO- 
HYDRODYNAMICS; TEMPERATURE RANGE 0273-0400 _ K; 
TWO-DIMENSIONAL CALCULATIONS 


37783 (INIS-mf-13710, pp. 23) Solving P.D.E. via boolean 
automata. Dang, K. (Office National d’Etudes et de Recherches 
Aerospatiales (ONERA), 92 - Chatillon (France)); Debois, F.; Mor- 
choisne, Y. Mar 1990. 168p. (CONF-9002222-: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (Is- 
rael), 25 Feb - 2 mar 1990). In The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. THERMAL DIFFUSION/two-dimensional 
calculations; CONVECTION; FINITE DIFFERENCE METHOD; 
PARTIAL DIFFERENTIAL EQUATIONS 


37784 (INIS-mf—13710, pp. 24) Electromagnetic modulation 
of liquid metal flow. Del Vecchio, R.M. (Westinghouse Research 
Labs., Pittsburgh, PA (United States)); Selpian, R.M.; Davidson, 
P.A.; Keeton, A.R. Mar 1990. 168p. (CONF-9002222-: 6. interna- 
tional Beer Sheva seminar on MHD flows and_ turbulence, 
Jerusalem (israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS liquid met- 
als; ELECTROMAGNETIC FIELDS; FLUID FLOW; JETS; 
MAGNETOHYDRODYNAMICS; NOZZLES; ORIFICES 


37785 (INIS-mf-13710, pp. 25) Superconducting MHD 
devices: Parametric study of an electromagnetic pump perfor- 
mances according to duct geometry. Del Vecchio, P. (Rome 
Univ. (Italy)); Geri, A.; Veca, G.M. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. ELECTROMAGNETIC PUMPS/flow mod- 
els; MHD CHANNELS; PERFORMANCE; SUPERCONDUCTING 
DEVICES 


37786 (INIS-mf-13710, pp. 26-27) On the turbulence struc- 
ture of recirculating flows behind axysymmetric baffles. 
Duraeo, D.F.G. (Instituto Superior Tecnico, Lisbon (Portugal). Lab. 
de Quimica Organica); Ferraeo, P.; Heitor, M.V. Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheya seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FLUID FLOW/baffles; CLOSED-CYCLE 
SYSTEMS; FLOW RATE; BAFFLES; LASER DOPPLER 
ANEMOMETERS; PARAMETRIC ANALYSIS; TIME DEPEN- 
DENCE 


37787 (INIS-mf-13710, pp. 28-29) Hydrodynamics and heat 
transfer of thin liquid metal films in magnetic field. Evtushenko, 
1.A. (Leningradskij Politekhnicheskij Inst., Leningrad (Russian Fed- 
eration)); Kirillina, E.M.; Smolentzev, S.U.; Tananaev, A.V. Mar 
1990. 168p. (CONF-9002222-: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHY DRODYNAMICS/heat 
transfer; HARTMANN NUMBER; LIQUID METALS; MAGNETOHY- 
DRODYNAMICS; THIN FILMS 


37788 (INIS-mf-13710, pp. 30-31) Multiconstrained varia- 
tional problems in magnetohydrodynamics: Formulations and 
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algorithms. Eydelband, A. (Massachusetts Univ., Amherst, MA 
(United States)); Lifschitz, A.; Spruck, J.; Turkington, B. Mar 1990. 
168p. (CONF-9002222-: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. MHD EQUILIBRIUMWalgorithms; ALGO- 
RITHMS 


37789 (INIS-mf-13710, pp. 41) Inverse cascades generated 
by alpha dynamo and hydrodynamic AKA instabilities. Galanti, 
B. (Observatoire de Nice, 06 (France)); Gilbert, A.D.; Sulem, P.L. 
Mar 1990. 168p. (CONF-9002222-: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb 
- 2 mar 1990). In The sixth international Beer Sheva seminar on 
MHD flows and _ turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/gamma 
cascades; MAGNETOHYDRODYNAMICS; TURBULENT FLOW 


37790 (INIS-mf-13710, pp. 43-44) Instability of liquid metal 
surface in a low frequency alternating magnetic field. Galpin, 
J.M. (Madylam - INPG, Saint Martin d’Heres (France)); Fautrelle, 
A.; Sneyd, A. Mar 1990. 168p. (CONF-9002222-: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (is- 
rael), 25 Feb - 2 mar 1990). In The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

The effects of an alternating magnetic field on a liquid metal 
have been extensively studied. In this paper, we shall focus on the 
free surface motions. (authors). 


37791 (INIS-mf-13710, pp. 48) New results on MHD flow 
around obstacles. Gerbeth, G. (Central Institute for Nuclear 
research, Rossendorf (Germany)). Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. FLOW MODELS/magnetohydrodynamics; 
DRAG; MAGNETOHYDRODYNAMICS 


37792 (INIS-mf-13710, pp. 50) The balooning instability in 
fluids and magneto fluids. Hameiri, E. (New York Univ., NY 
(United States). Courant Inst. of Mathematical Sciences); Mond, M. 
Mar 1990. 168p. (CONF-9002222-: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (israel), 25 Feb 
- 2 mar 1990). in The sixth international Beer Sheva seminar on 
MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS ballooning 
instability; LIQUID METALS; MAGNETOHYDRODYNAMICS 


37793 (INIS-mf—13710, pp. 68-69) Three-dimensional vortex 
MHD-flows at high Reynolds numbers in thin layers of 
conducting incompressible fluid. Kolpakov, N.J. (Permskij Po- 
litekhnicheskij Inst., Perm (Russian Federation)). Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. FLOW MODELS/vortex flow; MAGNETO- 
HYDRODYNAMICS/flow models; ALUMINIUM; BOUNDARY 
LAYERS; FLUID FLOW; LTE; MAGNETOHYDRODYNAMICS; 
THREE-DIMENSIONAL CALCULATIONS 


37794 
neous turbulence. Kraichnan, R.H. Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth intemational Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 


(INIS-mf-13710, pp. 70) Intermittency in homoge- 





Short communication. TURBULENT FLOW/flow models; DIS- 
TURBANCES 


37795 (INIS-mf-13710, pp. 76-78) A comparison of the core 
flow solution and full solution for MHD flow in a rectangular 
duct. Lenhart, L. (Kernforschungszentrum Karisruhe GmbH (Ger- 
many). Inst. fuer Reaktorbauelemente); McCarthy, K.; Mueller, U. 
Mar 1990. 168p. (CONF-9002222-—: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb 
- 2 mar 1990). In The sixth international Beer Sheva seminar on 
MHD flows and _ turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/flow models; RECTAN- 
GULAR CONFIGURATION 


37796 (INIS-mf-13710, pp. 80) The dynamical processes in 
an MHD duct: Simulation and comparison with experiment. 
Levints, A.M. (AN SSSR, Moscow (Russian Federation). Inst. 
Vysokikh Temperatur); Satanovsky, V.R.; Zatelepin, V.N. Mar 1990. 
168p. (CONF-9002222—: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. MHD CHANNELS/flow models 


37797 (INIS-mf-13710, pp. 81) Experiments with a super- 
conducting magnet on an InGaSn loop. Lielausis, O. (AN 
Latvijskoj SSR, Riga (Latvia)); Platacis, E.; Platnieks, |.; Pukis, M.; 
Shishko, A. Mar 1990. 168p. (CONF-9002222—: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (is- 
rael), 25 Feb - 2 mar 1990). In The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94692952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/superconducting mag- 
nets; GALLIUM ALLOYS; INDIUM ALLOYS; SELENIUM ALLOYS; 
TEMPERATURE RANGE 0273-0400 K 


37798 (INIS-mf-13710, pp. 84-85) Double conductivity mea- 
surements of nucleate boiling of mercury. Lykoudis, P.S. 
(Purdue Univ., Lafayette, IN (United States). Dept. of Nuclear Engi- 
neering); Takahashi, M. Mar 1990. 168p. (CONF-9002222—: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MERCURY/nucleate boiling; MAGNETO- 
HYDRODYNAMICS; MAGNETORESISTANCE; MERCURY 


37799 (INIS-mf-13710, pp. 86-87) Natural convection over a 
vertically heated flat plate in the presence of gas injection with 
and without the presence magnetic field. Lykoudis, P.S. (Purdue 
Univ., Lafayette, IN (United States). Dept. of Nuclear Engineering); 
Tokuhiro, A. Mar 1990. 168p. (CONF-9002222-: 6. international 
Beer Sheva seminar on MHD flows and turbulence, Jerusalem (is- 
rael), 25 Feb - 2 mar 1990). In The sixth international Beer Sheva 
seminar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOGASDYNAMICS/natural con- 
vection, MAGNETOGASDYNAMICS 


37800 (INIS-mf-13710, pp. 92-93) Heat and kinetic energies 
transfer in two phase flow: Theoretical and experimental as- 
pects. Mathes, R. (institute de Mechanique de Grenoble, 
Grenoble, Cedex (France)); Alemany, A. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. TWO-PHASE FLOW/heat transfer; GAS 
FLOW; LIQUID FLOW 


37801 (INIS-mf-13710, pp. 95-96) Investigation of the con- 
stricted discharges in linear A-CS MHD generators. Merck, 
W.F.H. (Technische Univ. Eindhoven (Netherlands)); Holten, 
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A.P.C.; Veefkind, A.; Aan Veldhuizen, E.M.; Bityurin, V.A.; Ste- 
fanov, B. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 


Short communication. MHD GENERATORS/electric discharges; 
MAGNETOGASDYNAMICS 


37802 (INIS-mf—13710, pp. 108-109) Bifurcations in MHD 
flow generated by electric current discharge. Petrunin, A.A. (In- 
Stitute of thermophysics, Novosibirsk (Russian Federation)); Shtern, 
V.N. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/electric 
discharges; FLOW MODELS; MAGNETOHYDRODYNAMICS; 
TURBULENCE 


37803 (INIS-mf—13710, pp. 111) Direct contact heat transfer 
in two-phase gas liquid flow. Pisoni, |. (Genoa Univ. (Italy)); 
Schenoe, C.; Tagliafico, L. Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. TWO-PHASE FLOW/heat transfer; MAG- 
NETOHYDRODYNAMICS 


37804 (INIS-mf-13710, pp. 114) Tearing and reconnection 
in two-dimensional MHD turbulence. Politano, H. (Observatoire 
de Nice, 06 (France)); Pouquet, A.; Sulem, P.L. Mar 1990. 168p. 
(CONF-9002222-—: 6. international Beer Sheva seminar on MHD 


flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/turbulence; 
COMPUTERIZED SIMULATION; MAGNETOHYDRODYNAMICS; 


TURBULENCE; PARAMETRIC 
DIMENSIONAL CALCULATIONS 


INSTABILITIES; TWO- 


37805 (INIS-mf-13710, pp. 120) MHD technology: Potential 
naval applications. Roy, G.D. (Naval Research Lab., Washington, 
DC (United States)). Mar 1990. 168p. (CONF-9002222-: 6. inter- 
national Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS/naval 
research laboratory; MAGNETOHYDRODYNAMICS/research pro- 
grams; MAGNETOHYDRODYNAMICS 


37806 (INIS-mf-13710, pp. 121-122) instabilities of the 
nonuniform flows of a low-temperature plasma in MHD chan- 
nels. Rutkevich, |.M. (AN SSSR, Moscow (Russian Federation). 
Inst. Vysokikh Temperatur). Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. MHD CHANNELS/flow models; PARA- 
METRIC INSTABILITIES 


37807 (INIS-mf-13710, pp. 123-125) Magnetic fluctuations 
in turbulent flow. Ruzmaikin, A.A. (institute of Terrestrial Mag- 
netism, lonosphere and Radio Wave Propagation, Troitsk, Moscow 
Region, (Russian Federation)). Mar 1990. 168p. (CONF-9002222-: 
6. international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
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Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

For dynamo excitation of the magnetic fluctuations in infinite fluid 
only a sufficient large magnetic Reynolds number is needed. In a 
infinite region an additional condition appears. Due to the diffusion 
of the magnetic field through the boundaries a size of the region 
must be large enough compare with a correlation length of the tur- 
bulence. (Author). 


37808 (INIS-mf-13710, pp. 126-127) Bifurcations of self- 
oscillating and almost periodical regimes in azimuthal 
MHD-jets. Sergeev, K.A. (Institue of Thermophysics, Novosibirsk 
(Russian Federation)); Shtern, V.N. Mar 1990. 168p. (CONF- 
9002222-: 6. international Beer Sheva seminar on MHD flows and 
turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth 
international Beer Sheva seminar on MHD flows and turbulence: 
Abstracts. Order Number DE94602952. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Short communication. CLOSED-CYCLE MHD GENERATORS/ 
parametric instabilities; PLASMA JETS 


37809 (INIS-mf-13710, pp. 130) Crossover to two- 
dimensional turbulence-renormalization group approach. 
Staroselsky, |. (Princeton Univ., NJ (United States)); Sukoriansky, 
S.; Yakhot, V.; Orszag, S.A. Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Short communication. FLOW MODELS/turbulence; 
LENCE; RENORMALIZATION 


37810 


TURBU- 


(INIS-mf-13710, pp. 132) Renormalization Group- 


analysis of MHD turbulence in transition to anisotropy. 
Sukorianski, S. (Princeton Univ., NJ (United States)); Galperin, B.; 


Staroselsky, |.; Orszag, S.A. Mar 1990. 168p. (CONF-9002222-: 6. 
international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OSTi; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS/ 
turbulence; MAGNETOHYDRODYNAMICS; TURBULENCE; TWO- 
DIMENSIONAL CALCULATIONS 


37811 (INIS-mf-13710, pp. 133-134) Liquid metal flows in 
sliding electric contacts: Solutions for turbulent primary az- 
imuthal velocity. Talmage, G. (illinois Univ., Champaign, IL 
(United States). Physics Research Lab.); Walker, J.S.; Brown, 
S.H.; Sondergaard, N.A.; Branover, H.; Sukoriansky, S. Mar 1990. 
168p. (CONF-9002222-—: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (israel), 25 Feb - 2 mar 
1990). In The sixth international, Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. LIQUID METALS/flow models; ELECTRIC 
CONTACTS; TURBULENT FLOW 


37812 (INIS-mf-13710, pp. 135-136) Electrically induced 
MHD flow around a cylinder. Thess, A. (Akademie der Wis- 
senschaften der DDR, Dresden (Germany). Forschungsbereich 
Physik, Kern- und Werkstoffwissenschaften); Gerbeth, G.; Marty, P. 
Mar 1990. 168p. (CONF-9002222-: 6. international Beer Sheva 
seminar on MHD flows and turbulence, Jerusalem (israel), 25 Feb 
- 2 mar 1990). In The sixth international Beer Sheva seminar on 
MHD flows and _ turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MAGNETOHYDRODYNAMICS/flow mod- 
els; FLUID FLOW; HARTMANN NUMBER; LIQUID METALS; 
MAGNETOHYDRODYNAMICS 


37813 (INIS-mf-13710, pp. 137-138) Liquid metal magneto- 
hydrodynamic two-phase flow: An experimental validation of 
the models. Thibault, J-P. (Institute de Mechanique de Grenoble, 
Grenoble (France)); Seck, B. Mar 1990. 168p. (CONF-9002222-: 
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6. international Beer Sheva seminar on MHD flows and turbulence, 
Jerusalem (Israel), 25 Feb - 2 mar 1990). In The sixth international 
Beer Sheva seminar on MHD flows and turbulence: Abstracts. Or- 
der Number DE94602952. Source: OST!; NTIS (US Sales Only); 
INIS. 

Short communication. MAGNETOHYDRODYNAMICS/two-phase 


flow; FLOW MODELS; LIQUID METALS; MAGNETOHYDRODY- 
NAMICS 


37814 (INIS-mf—13710, pp. 142) Experimental study of two- 
phase upfliow in a large diameter system. Unger, Y. (Ben-Gurion 
Univ. of the Negev, Beersheba (Israel)); Zilberman, |. Mar 1990. 
168p. (CONF-9002222-: 6. international Beer Sheva seminar on 
MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 
1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. MHD CHANNELS/two-phase flow; LIQUID 
METALS 


37815 (INIS-mf—13710, pp. 148-149) Analysis of flow 
parameters in MHD channel at various load conditions. Za- 
porowski, B. (Technical university of Poznan, Poznan (Poland)); 
Sroka, K. Mar 1990. 168p. (CONF-9002222-: 6. international Beer 
Sheva seminar on MHD flows and turbulence, Jerusalem (Israel), 
25 Feb - 2 mar 1990). In The sixth international Beer Sheva semi- 
nar on MHD flows and turbulence: Abstracts. Order Number 
DE94602952. Source: OSTI; NTIS (US Sales Only); INIS. 
Short communication. MHD CHANNELS/flow models 
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7003 Plasma Physics and Fusion Research 


Refer also to citation(s) 36730, 36980, 37462, 37692, 37693, 
37854, 37892, 37905 


37816 (CONF-9305210-3) Fast ion behavior during neutral 
beam injection in ATF. Wade, M.R. (Oak Ridge National Lab., TN 
(United States)); Thomas, C.E.; Colchin, R.J.; Rome, J.A.; Eng- 
land, A.C.; Fowler, R.H.; Aceto, S.C. Oak Ridge National Lab., TN 
(United States). [1993]. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract ACO5-840R21400. From 9. In- 
ternational Atomic Energy Agency (IAEA) workshop on stellarators; 
Garching (Germany); 10-14 May 1993. Order Number 
DE93040267. Source: OSTI; NTIS; INIS; GPO Dep. 

In stellarators, single-particle confinement properties can be 
more complex than in their tokamak counterparts. Fast-ion behav- 
ior in tokamaks has been well characterized through an abundance 
of measurements on various devices and in general has been 
shown to be consistent with classical slowing-down theory, al- 
though anomalous ion behavior has been observed during intense 
beam injection in ISX-B, during fishbone instabilities in PDX, and in 
experiments on TFR. In contrast, fast ion behavior in stellarators is 
not as wel established experimentally with the primary experiments 
to date focusing o near-perpendicular or perpendicular neutral 
beam injection (NBI) on the Wendelstein 7-A stellarator (91 and 
Heliotron-E. This paper addresses fast-ion confinement properties 
in a large-aspect-ratio, moderate-shear stellarator, the Advanced 
Toroidal Facility, during tangential NBI. The primary data used in 
this study are the experimentally measured energy spectra of 
charge-exchange neutrals escaping from the plasma, using a two- 
dimensional scanning neutral particle analyzer. This diagnostic 
method is well established, having been used on several devices 
since the early 1970's. Various aspects of fast-ion behavior are in- 
vestigated by comparing these data with computed theoretical 
spectra based on energeticion distributions derived from the fastion 
Fokker-Planck equation. lon orbits are studied by computer orbit 
following, by the computation of J* surfaces, and by Monte Carlo 
calculations. 


37817 (CONF-930720—23) ICRF direct electron heating ex- 
periments in TFTR. Murakami, M. (Oak Ridge National Lab., TN 





(United States)); Jaeger, E.F.; Rasmussen, D.A. Oak Ridge Na- 
tional Lab., TN (United States); Princeton Univ., NJ (United 
States). Plasma Physics Lab. [1993]. 5p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400 
;AC02-76CH03073. From 20. European conference on controlled 
fusion and plasma physics; Lisbon (Portugal); 26-30 Jul 1993. Or- 
der Number DE93017857. Source: OSTI; NTIS; INIS; GPO Dep. 
Direct electron damping of the fast wave is a prerequisite to a vi- 
able current drive scenario for future steady-state tokamaks. It is 
also an attractive heating altemative to the standard ion resonance 
heating methods for DT experiments on TFTR because it does not 
require the addition of non-reactive ion species and avoids minority 
ion tails during studies of alpha-particle effects. The absence of mi- 
nority ions in direct electron heating (DEH) also allows the use of 
RF power modulation to determine power deposition profiles and to 
carry out modulation transport studies to characterize electron 
transport in supershot plasmas, as described in this paper. 


37818 (DOE/ER/53218-23) Fusion Plasma Theory Grant: 
Task 3, Auxiliary Radiofrequency Heating of Tokamaks: Annual 
report, November 16, 1992—-November 15, 1993. Scharer, J.E. 
Wisconsin Univ., Madison, WI (United States). Dept. of Electrical 
and Computer Engineering. Jun 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG02-86ER53218. 
Order Number DE94000779. Source: OSTI; NTIS; INIS; GPO Dep. 

The research performed under this grant during the past year 
has been concentrated on the following several key tokamak ICRF 
(lon Cyclotron Range of Frequencies) coupling, heating and current 
drive issues. We have made progress in developing a “3-D” cavity 
backed antenna array code to examine ICRF coupling to general 
plasma edge profiles. The effects of the finite antenna length and 
feeders as well as Faraday shield blade angle are being examined. 
We are also developing an analysis to examine large kp gyrora- 
dius interaction between alpha or beam particles and ICRF waves. 
This topic has important applications in the areas of ICRF heating 
for deuterium-tritium fusion plasmas, TAE modes, ash removal and 


minority ion current drive. Research progress, publications, and 
conference and workshop presentations are summarized in this re- 
port. 


37819 (DOE/ER/53240-5) Theoretical and numerical stud- 
ies in magnetic fusion: Progress report, 1992-1993. Yale Univ., 
New Haven, CT (United States). [1993]. 11p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract FG02- 
86ER53240. Order Number DE94000536. Source: OSTI; NTIS; 
INIS; GPO Dep. 

This past year has been devoted to the development of analytic 
and numerical kinetic theory for the edge physics problem in 
Tokamaks. For the charged particles the general formal problem in- 
volves the solution of the system of coupled drift-kinetic equations. 
Near a diverter the set of equations must be supplemented by 
Bolttzmann equations for the uncharged species, and the situation 
is complicated by wall chemistry and sheaths. The full problem is 
clearly beyond the ability of the current best in available analytic 
and numerical methods. Thus we have begun by considering sim- 
plified model kinetic theory models in order to explore phenomena 
and develop analytic and numerical techniques. The first effort was 
to use the kinetic equation of discharge theory, which while not 
quantitative, provides the easiest problem. Next we have com- 
pletely solved a kinetic theory problem using the Lorentz gas 
approximation for the collision term. This has provided analytic and 
computational tools for use in dealing with the kinetic equation in- 
cluding energy diffusion. In order to deal most simply with energy 
diffusion we have developed a simple model collision terms C;, 
which conserves number, and for self collisions also conserves en- 
ergy and momentum. It lends itself to rapid accurate computation, 
The associated solutions of the kinetic equation should be semi- 
quantitative and provide a useful tool for the rapid exploration of 
edge phenomena and the development of first approximations re- 
quired for the itterative solution of the full kinetic equation. 


37820 (DOE/ER/53266-45) Neoclassical kinetic theory near 
an X-point: Plateau regime. Solano, E.R.; Hazeltine, R.D. Texas 
Univ., Austin, TX (United States). Fusion Research Center. Aug 
1993. 11p. Sponsored by USDOE, Washington, DC (United States). 
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DOE Contract FG05-88ER53266 ;FG05-89ER53288. (FRCR-436). 
Order Number DE93019825. Source: OST; NTIS; INIS; GPO Dep. 

Traditionally, neoclassical transport calculations ignore poloidal 
variation of the poloidal magnetic field. Near an X-point of the con- 
fining field of a diverted plasma, the poloidal field is small, causing 
guiding centers to linger at that poloidal position. We study how 
neoclassical transport is affected by this differential shaping. The 
problem is solved in general in the plateau regime, and a model 
poloidal flux function with an X-point is utilized as an analytic ex- 
ample to show that the plateau diffusion coefficient can change 
considerably (factor of 2 reduction). lon poloidal rotation is propor- 
tional to the local value of 8 poi, but otherwise it is not strongly 
affected by shaping. 


37821 (DOE/ET/53088-617) Shear flow generation by 
Reynolds stress and suppression of resistive g-modes. 
Sugama, H. (National Inst. for Fusion Science, Nagoya (Japan)); 
Horton, W. Texas Univ., Austin, TX (United States). Inst. for Fusion 
Studies. Aug 1993. 37p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract FG05-80ET53088. (IFSR-617). Or- 
der Number DE93040911. Source: OSTI; NTIS; INIS; GPO Dep. 
Suppression of resistive g-mode turbulence by background shear 
flow generated from a small external flow source and amplified by 
the fluctuation-induced Reynolds stress is demonstrated and ana- 
lyzed. The model leads to a paradigm for the low-to-high (L-H) 
confinement mode transition. To demonstrate the L-H transition 
model, single-helicity nonlinear fluid simulations using the vorticity 
equation for the electrostatic potential, the pressure fluctuation 
equation and the background poloidal flow equation are used in 
the sheared slab configuration. The relative efficiency of the exter- 
nal flow and the Reynolds stress for producing shear flow depends 
on the poloidal flow damping parameter v which is given by neo- 
classical theory. For large v, the external flow is a dominant 
contribution to the total background poloidal shear flow and its 
strength predicted by the neoclassical theory is not enough to sup- 
press the turbulence significantly. In contrast, for small »v, we show 
that the fluctuations drive a Reynolds stress that becomes large 
and suddenly, at some critical point in time, shear flow much larger 
than the external flow is generated and leads to an abrupt, order 
unity reduction of the turbulent transport just like that of the L-H 
transition in tokamak experiments. It is also found that, even in the 
case of no external flow, the shear flow generation due to the 
Reynolds stress occurs through the nonlinear interaction of the re- 
sistive g-modes and reduces the transport. To supplement the 
numerical solutions we derive the Landau equation for the mode 
amplitude of the resistive g-mode taking into account the 
fluctuation-induced shear flow and analyze the opposite action of 
the Reynolds stress in the resistive g turbulence compared with the 
classical shear flow Kelvin-Helmholtz (K-H) driven turbulence. 


37822 (DOE/ET/53088-618) On the stability of shear-Alfven 
vortices. Jovanovic, D.; Horton, W. Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies. Aug 1993. 23p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
FG05-80ET53088. (IFSR-618). Order Number DE93040912. 
Source: OS11; NTIS; INIS; GPO Dep. 

Linear stability of shear-Alfven vortices is studied analytically us- 
ing the Lyapunov method. Instability is demonstrated for vortices 
belonging to the drift mode, which is a generalization of the stan- 
dard Hasegawa-Mima vortex to the case of large parallel phase 
velocities. In the case of the convective-cell mode, short 
perpendicular-wavelength perturbations are stable for a broad class 
of vortices. Eventually, instability of convective-cell vortices may 
occur on the perpendicular scale comparable with the vortex size, 
but it is followed by a simultaneous excitation of coherent struc- 
tures with better localization than the original vortex. 


37823 (DOE/ET/53088-619) Effect of limiter end loss in fi- 
nite Larmor radius theory. Berk, H.L. (Texas Univ., Austin, TX 
(United States). Inst. for Fusion Studies); Kotelnikov, |.A. Texas 
Univ., Austin, TX (United States). Inst. for Fusion Studies. Aug 
1993. 13p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-619). Order Num- 
ber DE93040913. Source: OSTI; NTIS; INIS; GPO Dep. 

We have examined the effect of incomplete line tying on the 
MHD flute mode with FLR (finite Larmor radius) effects. We show 
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that the combination of line tying and FLR effects can slow down 
MHD instability, but cannot produce complete stabilization. 


37824 (DOE/ET/53088-620) Finite Larmor radius flute 
mode theory with end loss. Kotelnikov, |.A. (AN SSSR, Novosi- 
birsk (Russian Federation). Inst. Yadernoj Fiziki); Berk, H.L. Texas 
Univ., Austin, TX (United States). Inst. for Fusion Studies. Aug 
1993. 5ip. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract FG05-80ET53088. (IFSR-620). Order Num- 
ber DE93040914. Source: OSTI; NTIS; INIS; GPO Dep. 

The theory of flute mode stability is developed for a two-energy- 
component plasma partially terminated by a conducting limiter. The 
formalism is developed as a preliminary study of the effect of end- 
loss in open-ended mirror machines where large Larmor radius 
effects are important. 


37825 (DOE/FTR-93017802) Participation at the US-Japan 
workshop on rf heating and current drive in confinement sys- 
tems tokamaks: Foreign trip report, November 16—November 
22, 1991. Bonoli, P. Massachusetts Inst. of Tech., Cambridge, MA 
(United States). Plasma Fusion Center. 7 Feb 1992. 13p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC02-78ET51013. Order Number DE93017802. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

This report summarizes important results and conclusions of the 
US-Japan Workshop of RF Heating and Current Drive in Confine- 
ment Systems Tokamaks. Three general categories of papers were 
given and are reported on: (a) RF physics, technology, and appli- 
cations; (b) New concepts including helicity injection and transport; 
(c) Scrape off layer and divertor conditions in the presence of RF 
heating and current drive. 


37826 (GA-A-21342) Enhanced confinement regimes and 
control technology in the DIll-D tokamak. Lohr, J. (General 
Atomics, San Diego, CA (United States)); Burrell, K.H.; Coda, S. 
General Atomics, San Diego, CA (United States); Oak Ridge Na- 
tional Lab., TN (United States); Massachusetts Inst. of Tech., 


Cambridge, MA (United States). Jul 1993. 14p. Sponsored by US- 


DOE, Washington, DC (United States). DOE Contract 
AC03-89ER51114 ;AC05-840R21400 ;FG02-91ER54109. (CONF- 
930655—1: International conference on open plasma confinement 
systems for fusion, Novosibirsk (Russian Federation), 14-18 Jun 
1993). Order Number DE93019004. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Advanced tokamak performance has been demonstrated in the 
Dill-D tokamak in a series of experiments which brought together 
developments in technology and improved understanding of the 
physical principles underlying tokamak operation. The achievement 
of greatly improved confinement coupled with development of new 
systems for real time plasma control have permitted investigation of 
the heretofore hidden or poorly controlled variables which together 
determine global confinement. These experiments, which included 
work in transport and control of the plasma boundary, point toward 
development of operationally and, economically attractive reactors 
based on the tokamak. Some of these experiments are described. 


37827 (INIS-JP—010) Towards nuclear fusion reactors: 
Present status of nuclear fusion research and development in 
JAERI, 1992. Japan Atomic Energy Research Inst., Tokyo (Japan). 
Nov 1992. 119p. (in Japanese). Order Number DE94707734. 
Source: OSTI; NTIS; INIS. 

In the middle of 21st century, the population on the earth is ex- 
pected to double, and the energy that mankind consumes to triple. 
The nuclear fusion which is said the ultimate energy source for 
mankind is expected to solve this energy problem. As for fusion re- 
actors, fuel materials exist inexhaustibly, distributing evenly, they 
have high safety in principle, the product of burning is harmless 
nonradioactive substance that does not require the treatment and 
disposal, and the attenuation of induced radioactivity due to neu- 
trons is quick and the effect to global environment is little. The 
basic plan of second stage nuclear fusion research and develop- 
ment was decided in 1975, aiming at attaining the critical plasma 
condition. JT-60 has attained it in 1987. The project of international 
thermonuclear fusion experimental reactor (ITER) was started, and 
the conceptual design was carried out. Under such background, 
the third stage basic plan was decided in 1992, and its objective is 
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self ignition condition, long time burning and the basis of the reac- 


tor engineering technology. The engineering design of the ITER is 
investigated. (K.I.). 


37828 (INIS-mf—13606, pp. 26) lon acceleration in a plasma 
focus. Castillo, M.F. (Universidad Nacional Autonoma de Mexico, 
Mexico City (Mexico). Centro de Estudios Nucleares); Herrera, V.J. 
Instituto Nacional de Investigaciones Nucleares, Mexico City (Mex- 
ico); Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico). 1991. 29p. (In Spanish). (CONF- 
9105428-: 2. national meeting on accelerators, Salazar (Mexico), 
22-24 May 1991). In Programme and summaries of the 2. national 
meeting on accelerators. Order Number DE94602209. Source: 
OSTI; NTIS (US Sales Only); INIS. 

Since the beginning of research in controlled nuclear fusion it 
has been well know that certain plasma instabilities can create in- 
tense electric fields. The phenomenon occurs particularly in the Z- 
pinch and the plasma focus sparking nuclear fusion reactions 
through a white beam effect which confounds the actual origin of 
these reactions. They are at the same time curious facets in the 
mechanism of ionic acceleration, which may have relevance to as- 
trophysics as well as to certain other applications. In this work we 
present the results of a study of ions accelerated by plasma focus 
by means of plastic detectors and CR-39 traces. The discharge 
projected when using two parallel capacitants 1.8 yf to 60 kV, 
demonstrated that some protons were accelerated to MeV ener- 
gies, using Hp as a filling gas. Some of the mechanisms which 
may be responsible for the acceleration are discused. (Author). 


37829 (INIS-mf-13621, pp. No pagination) Instrumentation 
for plasma diagnosis in TN (Novillo Tokamak). Chavez Alarcon, 
E. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)); Melendez Lugo, L.; Lopez Callejas, R.; Valencia 
Alvarado, R.; Gaytan Gallardo, E. Instituto de Investigaciones Elec- 
tricas, Cuernavaca (Mexico); Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico); Instituto Mexicano de Petroleo, 
Mexico City (Mexico). 1992. 131p. (In Spanish). (CONF-9207219-: 
6. Seminar of the IIE-ININ-IMP on technological specialities, 
Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP 
on technological specialties. Topic 9: electronics, instrumentation 
and control. Order Number DE94602210. Source: OSTI; NTIS 
(US Sales Only); INIS. 

In the Plasma Physics Laboratory of National Institute of Nuclear 
Research it has been utilized different devices for to determine 
electromagnetic parameters of Novillo Tokamak such as: magnetic 
fields, plasma currents, plasma column position and hoop voltage. 
For these measurements it was designed, constructed and cali- 
brated magnetic soundings such as: magnetic field soundings, 
Rogowsky coil, coils of the type called sine/cosine and spires type 
riding saddle; as well as the electronic instrumentation associated 
with these devices. This electronics to be clear of instrumentation 
amplifiers for the detection of the soundings signals and differentia- 
tors utilized for the elimination of spurious induced currents in the 
soundings by the different Novillo electromagnetic fields. In this 
work is presented the methodology for the construction of this in- 
struments, as well as the results of measurements effectuated in 
the two operation regimens of Tokamak: Cleaning discharge and 
Main discharge. (Author). 


37830 (INIS-mf—13710, pp. 64) Kinetics of plasma formation 
in turbulent gas flow passing through electric fields. Khait, Y.L. 
(Technion-lsrael Inst. of Tech., Haifa (israel). Solid State Inst.). Mar 
1990. 168p. (CONF-9002222-—: 6. international Beer Sheva semi- 
nar on MHD flows and turbulence, Jerusalem (Israel), 25 Feb - 2 
mar 1990). In The sixth international Beer Sheva seminar on MHD 
flows and turbulence: Abstracts. Order Number DE94602952. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. ELECTROGASDYNAMICS/turbulent flow; 
ELECTROGASDYNAMICS; KINETICS; PLASMA 


37831 (JAERI-M-93-059) Shine through measurements 
with hydrogen beam in JT-60. Kuriyama, Masaaki (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Kunieda, Shunsuke; Matsuoka, Mamoru; 
Mizuno, Makoto; Ohara, Yoshihiro; Oohara, Hiroshi; Mogaki, 





Kazuhiko. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1993. 18p. Order Number DE94701113. Source: OSTI; NTIS; INIS. 

The shine-through rate with hydrogen beams in the JT-60 neutral 
beam injection experiments was measured in a beam energy range 
of 40-75 keV and plasma densities of (1-7) x 10'° m~* for the esti- 
mation of absorbed beam power in the plasma. The shine-through 
rate was calculated from the temperature rise measurement with 
thermocouples installed in an armor plate. The shine-through de- 
pends on the plasma density inverse-exponentially and the beam 
energy linearly. Additionally the rate changes with the plasma 
species and the plasma facing materials which effect impurity con- 
tamination of the plasma. An enhancement of beam stopping 
cross-section by multi-step collisions was also found even in a 
beam energy range of 40-75 keV. (author). 


37832 (JAERI-M-93-075) Numerical experiment on finite el- 
ement method for matching data. Tokuda, Shinji (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Kumakura, Toshimasa; Yoshimura, Koichi. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
37p. (In Japanese). Order Number DE94701208. Source: OSTI; 
NTIS; INIS. 

Numerical experiments are presented on the finite element 
method by Pletzer-Dewar for matching data of an ordinary differen- 
tial equation with regular singular points by using model equation. 
Matching data play an important role in nonideal MHD stability 
analysis of a magnetically confined plasma. In the Pletzer-Dewar 
method, the Frobenius series for the 'big solution’, the fundamental 
solution which is not square-integrable at the regular singular point, 
is prescribed. The experiments include studies of the convergence 
rate of the matching data obtained by the finite element method 
and of the effect on the results of computation by truncating the 
Frobenius series at finite terms. It is shown from the present study 
that the finite element method is an effective method for obtaining 
the matching data with high accuracy. (author). 


37833 (LA-UR-93-1255) Parametric variations of ion trans- 


port in TFTR. Scott, S.D. (Princeton Univ., NJ (United States). 
Plasma Physics Lab.); Barnes, C.W.; Ernst, D. Los Alamos Na- 
tional Lab., NM (United States). 18 Mar 1993. 33p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 


ENG-36. (CONF-9301107~1: U.S/Japan workshop on_ ion 
temperature gradient driven turbulent transport, Austin, TX (United 
States), 11-14 Jan 1993). Order Number DE93012653. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This paper is divided into three roughly independent sections. 
The first is a historical review of the twenty year history of experi- 
mental ion heat transport measurements from many tokamaks. The 
second is a study of ion heat transport in Ohmic TFTR plasmas 
which shows that xi ~ xe ~ 15xi"°°. Thus, ion heat transport is 
demonstrated to be strongly anomalous even the absence of auxil- 
iary heating. The third section describes the variation of xi with 
local ion temperature in TFTR during auxiliary heating, with em- 
phasis on characterizing the differecens between transport in the 
L-mode and supershot regimes. The results are consistent with the 
conjecture that improved ion energy confinement in supershot plas- 
mas is caused by a high ratio of T;/Te. 


37834 (LRP—476/93) Influence of trapped thermal particles 
on internal kink modes in high temperature tokamaks. Anton- 
sen, T.M. Jr. (Maryland Univ., College Park, MD (United States). 
Lab. for Plasma Research); Bondeson, A. Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP). Jun 1993. 32p. Order Number 
DE94602725. Source: OSTI; NTIS; INIS. 

The effects of thermal trapped particles on the n = 1 kink mode 
are studied using drift kinetic theory. Strong modifications of the 
magnetohydrodynamic (MHD) results are found, and marginal sta- 
bility generally occurs at non-zero rotation frequency. For equal 
electron and ion temperatures, the trapped particles increase the 
marginal poloidal beta at q = 1 substantially above the MHD value. 
For unequal electron and ion temperatures, the drift resonance 
with the hotter species becomes increasingly destabilizing and for 
sufficiently unequal temperatures, this leads to instability below the 
ideal MHD threshold. Treatment of trapped thermal particles re- 
quires consideration of the effects of an electrostatic potential. The 
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potential is weakly stabilizing for the internal kink mode. Further- 
more, finite beta couples unstable, nearly electrostatic, trapped 
particle modes to the internal kink mode. At high beta, thermal 
fluctuations of the trapped particle modes can lead to significant in- 
ternal kink displacements. (author) 12 figs., 20 refs. 


37835 (LRP-478/93) Room temperature visible photolumi- 
nescence from silicon particulates prepared in a RF silane 
plasma. Dutta, J. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)); Dorier, J.L.; Hollenstein, C.; Howling, A.A.; Sansonnens, 
L.; Nieswand, C.; Fasoli, A.; Stoto, T. Ecole Polytechnique Fed- 
erale, Lausanne (Switzerland). Centre de Recherche en Physique 
des Plasma (CRPP). Jul 1993. 16p. Order Number DE94602724. 
Source: OSTI; NTIS; INIS 

Visible photoluminescence at room temperature has been ob- 
served in silicon particulates prepared in a silane rf plasma. 
Photoluminescence measurements were carried out on ‘as- 
deposited’ particulates and also on particulates suspended in the 
plasma during processing. The photoluminescence spectrum peaks 
at 730 nm and 780 nm (using the 488 nm line of an Ar+ ion laser), 
partly covering the visible region, for some of the particulates sus- 
pended in the plasma and for the others collected on a steel plate, 
respectively. It is suggested that the photoluminescence originates 
from nanocrystallites of silicon formed in these particulates. The in 
situ photoluminescence measurements in processing plasmas 
could serve as a diagnostic tool for plasmas involving particulate 
formation. (author) 4 figs., 20 refs. 


37836 (PPPL-2898) Studies of local electron heat trans- 
port on TFTR. Fredrickson, E.D.; Chang, Z.Y.; Janos, A.; McGuire, 
K.M.; Scott, S.; Taylor, G. Princeton Univ., NJ (United States). 
Plasma Physics Lab. 16 Aug 1993. 52p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE93040429. Source: OSTI; NTIS; INIS; GPO Dep. 
The anomalously fast relaxation of the perturbations to the elec- 
tron temperature profile caused by a sawtooth crash has been 
studied extensively on TFTR. We will show that on a short 
timescale the heat pulse is not simply diffusive as has been gener- 
ally assumed, but that modeling of the heat pulse requires a 
transient enhancement in xe following the sawtooth crash. It will be 
shown that the time-dependent enhancement in xe predicted by 
non-linear thermal transport models, i.e., incremental x models or 
the Rebut-Lallia-Watkins transport model, is much smaller than that 
required to explain the anomalies in the heat pulse propagation. 


37837 (PPPL-2931) Fast electron current density profile 
and diffusion studies during LHCD in PBX-M. Jones, S.E. 
(Massachusetts Inst. of Tech., Cambridge, MA (United States). 
Plasma Fusion Center); Kesner, J.; Luckhardt, S.; Paoletti, F.; von 
Goeler, S.; Bernabei, S.; Kaita, R.; Rimini, F. Princeton Univ., NJ 
(United States). Plasma Physics Lab. Aug 1993. 5p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073 ;FG02-91ER54109. Order Number DE93040430. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Successful current profile control experiments using lower hybrid 
current drive (LCHD) cleariy require knowledge of (1) the location 
of the driven fast electrons and (2) the ability to maintain that loca- 
tion from spreading due to radial diffusion. These issues can be 
addressed by examining the data from the hard x-ray camera on 
PBX-M, a unique diagnostic producing two-dimensional, time re- 
solved tangential images of fast electron bremsstrahlung. Using 
modeling, these line-of-sight images are inverted to extract a radial 
fast electron current density profile. We note that “hollow” profiles 
have been observed, indicative of off-axis current drive. These pro- 
files can then be used to calculate an upper bound for an effective 
fast electron diffusion constant: assuming an extremely radially 
narrow lower hybrid absorption profile and a transport model based 
on Rax and Moreau, a model fast electron current density profile is 
calculated and compared to the experimentally derived profile. The 
model diffusion constant is adjusted until a good match is found. 
Applied to steady-state quiescent modes on PBX-M, we obtain an 
upper limit for an effective diffusion constant of about D*=1.1 m?/ 
sec. 
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37838 (PPPL-2932) Fast-ion diffusion measurements from 
radial triton burn up studies. McCauley, J.S.; Budny, R.; Mc- 
Cune, D.; Strachan, J.D. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Aug 1993. 19p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DES93040434. Source: OSTI; NTIS; INIS; GPO Dep. 
A fast-ion diffusion coefficient of 0.1 + 0.1 m@s~' has been de- 
duced from the triton burnup neutron emission profile measured by 
a collimated array of helium-4 spectrometers. The experiment was 
performed with high-power deuterium discharges produced by 
Princeton University’s Tokamak Fusion Test Reactor (TFTR). The 
fast ions monitored were the 1.0 MeV tritons produced from the 
d(d,t)p. These tritons “burn up” with deuterons and emit a 14 MeV 
neutron by the d(t,a)n reaction. The ratio of the measured to calcu- 
lated DT yield is typically 70%. The measured DT profile width is 
comparable to that predicted by the TRANSP transport code during 
neutral beam heating and narrower after the beam heating ended. 


37839 (PPPL-—2933) Studies of global energy confinement 
in TFTR supershots. Strachan, J.D. Princeton Univ., NJ (United 
States). Plasma Physics Lab. Aug 1993. 68p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC02- 
76CH03073. Order Number DE93040435. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The global energy confinement time, 7¢, from TFTR supershot 
plasmas has been correlated with the hydrogen recycling and the 
pressure anisotropy. An expression for the global confinement was 
obtained that describes its value at the time of peak neutron emis- 
sion for all TFTR supershots obtained in the 1990 campaign, and 
simultaneously describes the time evolution of re for an extensive 
subset of the 1990 data. The obtained expression is probably not 
unique and it can be written with different variables. An analysis of 
the energy balance for many of these supershots indicates that the 


primary effect of larger 7_ is that the central particle diffusivity is 
lower. 


37840 (PPPL—2934) Recent progress on MHD-induced loss 
of D-D fusion products in TFTR. Zweben, S.J. (Princeton Univ., 
NJ (United States). Plasma Physics Lab.); Darrow, D.S.; Budny, 
R.V.; Cheng, C.Z.; Fredrickson, E.D.; Herrmann, H.; Mynick, H.E.; 
Schivell, J.; Chang, Z. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Aug 1993. 27p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93040431. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper reviews the recent progress made toward under- 
standing the MHD-induced loss of D-D fusion products which has 
been seen on TFTR since 1988. These measurements have been 
made using the “lost alpha” diagnostic, which is described briefly. 
The largest MHD- induced loss occurs with coherent 3/2 or 2/1 
MHD activity (kink/tearing modes), which can cause up to ~3-5 
times the first-orbit loss at I~1.6—-1.8 MA, roughly a ~20-30% 
global los of D-D fusion products. Modeling of these MHD-induced 
losses has progressed to the point where the basic loss mecha- 
nism can be accounted for qualitatively, but the experimental 
results can not yet be understood quantitatively. Several alpha loss 
codes are being developed to improve the quantitative comparison 
between experiment and theory. 


37841 (PPPL-—2936) Transient electron heat diffusivity ob- 
tained from trace impurity Injection on TFTR. Kissick, M.W.; 
Fredrickson, E.D.; Callen, J.D. Princeton Univ., NJ (United States). 
Plasma Physics Lab. Aug 1993. 36p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC02-76CH03073. 
Order Number DE93040433. Source: OSTI; NTIS; INIS; GPO Dep. 

A new method for obtaining a transient (“pulse”) electron heat 
diffusivity (xe? in the radial region 0.38 < r/a < 0.56 in TFTR 
L-mode discharges is presented. Small electron temperature per- 
turbations were caused by single bursts of injected impurities which 
radiated and cooled the plasma edge. An iron injection case by 
laser ablation was found to be more definitive than a supporting 
helium gas puff case. In this new “cold pulse” method, we concen- 
trate on modeling just the electron temperature perturbations, 
tracked with ECE (electron cyclotron emission) diagnostics and on 
being able to justify separation in space and time from the cooling 
source. This xe? is obtained for these two cases to be xeP = 


(6.0m2/s + 35%) ~ 4xe(power balance) which is consistent with, 
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but more definitive than, results from other studies that are more 
susceptible to ambiguities in the source profile. 


37842 (PPPL—2937) Dominance of convective heat trans- 
port in the core of TFTR (Tokamak Fusion Test Reactor) 
supershot plasmas. Kissick, M.W.; Efthimion, P.C.; Mansfield, 
D.K.; Callen, J.D.; Bush, C.E.; Park, H.K.; Schivell, J.; Synakowski, 
E.J.; Taylor, G. Princeton Univ., NJ (United States). Plasma 
Physics Lab. Aug 1993. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC02-76CH03073. Order Num- 
ber DE93040527. Source: OSTI; INIS; NTIS; GPO Dep. 

Using perturbations in electron density and temperature induced 
by small Helium gas puffs in TFTR (Tokamak Fusion Test Reactor) 
the dominance of convective heat transport in the core (r/a < 0.4) 
of supershot plasmas has been demonstrated in a new way. The 
TRANSP transport code was used to calculate the time-dependent 
particle and heat fluxes. Perturbations in the calculated convective 
and total electron heat fluxes were compared. They demonstrate 
that the conductive component decreases moving into the super- 
shot core, and the convective component dominates in the 
supershot core. These results suggest a different transport drive in 
the supershot core compared to that in the rest of the supershot 
plasma. 


37843 (PPPL-CFP-—2886) Observations of fast ion losses 
due to toroidal Alfven eigenmodes in TFTR. Darrow, D.S.; 
Zweben, S.J.; Chang, Z. Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1993]. 10p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-9305231-2: international Atomic Energy Agency (IAEA) 
technical committee meeting, Trieste (Italy), 10-14 May 1993). Or- 
der Number DE93019467. Source: OSTI; NTIS; INIS; GPO Dep. 

In a tokamak, knowledge of the rate of fast ion loss is of impor- 
tance in determining the energy balance of the discharge. Heating 
of the discharge may be diminished if losses are significant, since 
neutral beam ions, ICRF heating tail ions, and alpha particles all 
heat the plasma and may all be lost through processes which ex- 
pel fast ions. In addition, a loss of fast ions which is sufficiently 
intense and localized may damage plasma facing components in 
the vacuum vessel. For these reasons, knowledge of the fast ion 
loss mechanisms is desirable. Loss processes for fast ions in a 
tokamak fit into two broad categories: single particle and collective. 
Single particle losses are those, such as first orbit loss, which are 
independent of the number of fast ions present. These have been 
seen in numerous instances on TFIR with DD fusion products, and 
are reported elsewhere. Collective losses arise when the fast ion 
density is sufficient to drive instabilities which then cause loss. The 
drive can come from Of;/dy (where fs is the fast ion distribution 
function), Of;/GE, and resonances. Examples of collective instabili- 
ties include the toroidal Alfven eigenmode (TAE), the kinetic 
ballooning mode, alpha driven sawteeth, alpha driven fishbones, 
Alfven waves, and ion cyclotron waves. This paper limits itself to 
the presentation of observations made during what are believed to 
be TAEs which were excited under two conditions in TFTR: at low 
field (1.5 T), with neutral beam ions driving the mode, and at inter- 
mediate field (3.4 T) with the hydrogen minority ICRF tail ions 
driving the mode. 


37844 (PPPL-CFP-—2957) Transport implications of non- 
monotonic-q tokamak configurations. Rewoldt, G.; Tang, W.M.; 
Manickam, J.; Kessel, C. Princeton Univ., NJ (United States). 
Plasma Physics Lab. [1992]. 7p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC02-76CH03073. 
(CONF-920813—7: Joint Varenna-Lausanne international workshop 
on theory of fusion plasmas, Varenna (Italy), 24-28 Aug 1992). Or- 
der Number DE93019821. Source: OSTI; NTIS; INIS; GPO Dep. 
Advanced tokamak configurations attempt to make use of cross- 
sectional shaping and profile control to enhance the stability 
properties of the plasma. A comprehensive kinetic toroidal eigen- 
value calculation which implements the ballooning formalism is 
employed to investigate this for high-n instabilities such as the 
toroidal drift mode destabilized by the combined effects of ion tem- 
perature gradients and trapped particles. An approach being 
pursued in advanced tokamak configurations is profile control for 
the current and/or pressure. In particular, it may be possible to pro- 
duce regions of reversed shear (da/dr < 0), as has been observed 





in the JET tokamak in PEP mode discharges. If sufficiently large, 
this reversal has the effect of reversing the “bad curvature” of the 
trapped particles and thereby suppressing the collisionless trapped- 
electron mode instability mechanism of magnetic-drift precession 
resonance. At the same time, temperature and density profiles 
which optimize the bootstrap current can also correspond to 
regions with n = din Ti/din n < 7%", so that the ion-temperature- 
gradient-mode instability mechanism is also suppressed. If these 
regions overlap, as has happened in the plasma interior for a par- 
ticular operating mode for a TPX design, then the toroidal drift 
mode can be completely stabilized. If this mode is responsible for 
the experimentally-observed anomalous transport in tokamaks, 
then this situation can lead to a “transport barrier” in the plasma in- 
terior. The stability properties of such configurations with respect to 
low-n ideal MHD modes will also be discussed. 


37845 (PPPL-TH—-93-1) Princeton University Plasma 
Physics Laboratory Theory Division quarterly report, January 
1—March 31, 1993. Princeton Univ., NJ (United States). Plasma 
Physics Lab. 1993. 14p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH03073. Order Number 
DE94000358. Source: OSTI; NTIS; GPO Dep. 

This report is divided into two sections. They are: (1) stochastic 
alpha loss by magnetic perturbations: dangers and possible bene- 
fits and (2) energy particle effects: tapping alpha-particle energy 
with waves. In the first section, two related transport issues, both 
related to the successful operation of a tokamak reactor are dis- 
cussed. They are confinement of energetic alpha particles and the 
removal of helium ash. The second section discussed the possibil- 
ity of extracting the energy of alpha particles by some collisionless 
means, for example, if the alpha particles were to interact with an 
intense wave, possibly a wave deliberately injected into the toka- 
mak. The alpha particle energy is converted to wave energy. The 
wave energy is then available for other uses. The plausible wave 
intermediary is the lower hybrid wave. 


37846 (PSC-—28) Laser blow-off lithium beam probing with 
high temporal resolution for edge plasma diagnostics. Sasaki, 
S. (Nagoya Univ. (Japan). Faculty of Engineering); Takamura, S.; 
Uesugi, Y.; Ohkouchi, Y.; Kadota, K. Nagoya Univ. (Japan). 
Plasma Science Center. Apr 1993. 22p. Order Number 
DE94701176. Source: OSTI; NTIS; INIS. 

Laser blow-off neutral lithium beam probing with high temporal 
resolution has been developed to measure edge electron density 
profiles in a plasma. A new electron density reconstruction method, 
taking account of the transport of a laser blow-off beam in the 
plasma, improved the accuracy of the density measurement. The 
use of a camera system with gate function makes it possible for us 
to measure the density profile with high temporal resolution of 10 
~ 50 us. The optimum condition for shuttering timing and period to 
observe Li | emission profile is discussed from the viewpoints of 
the beam penetration into the plasma and the accuracy of mea- 
surement. A rapid temporal evolution of edge electron density 
profile during the limiter biasing in a small tokamak HYBTOK-II is 
successfully obtained by this system. (author). 


37847 (SAND—93-0724C) High density implosions with the 
RHALE code. Trucano, T.G.; Budge, K.G.; Peery, J.S.; Wong, 
M.K. Sandia National Labs., Albuquerque, NM (United States). 
[1993]. 35p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-9304192-1: 
1993 topical conference on the physics of radiatively driven targets, 
Monterey, CA (United States), 26-29 Apr 1993). Order Number 
DE93019013. Source: OSTI; NTIS (US Sales Only); GPO Dep. 

RHALE is a two- and three-dimensional multimaterial Arbitrary 
Lagrangian-Eulerian (MMALE) code implemented on an arbitrary 
connectivity grid that is currently under development at Sandia Na- 
tional Laboratories. The code has a variety of unusual features, not 
the least of which is that it is written in the object-oriented pro- 
gramming language C++. One of the applications of this code will 
be for ICF target design in support of the Sandia light ion fusion 
program. In this paper, we will discuss the design features of 
RHALE, present validation studies related to the hydrodynamics 
performance of the code, and illustrate this performance with simu- 
lations of capsule implosions. We will conclude with remarks 
concerning the future evolution of RHALE. 
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37848 (UCRL-CR-114650) Program PSNN (Plasma Spec- 
troscopy Neural Network). Morgan, W.L. (Kinema Research, 
Monument, CO (United States)); Larsen, J.T. Lawrence Livermore 
National Lab., CA (United States); Kinema Research, Monument, 
CO (United States); Cascade Applied Sciences, Inc., Boulder, CO 
(United States). Aug 1993. 21p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE93040843. Source: OSTI; NTIS; GPO Dep. 

This program uses the standard “delta rule” back-propagation su- 
pervised training algorithm for multi-layer neural networks. The 
inputs are line intensities in arbitrary units, which are then normal- 
ized within the program. The outputs are T.(eV), Ne(cm~%), and a 
fractional ionization, which in our testing using H- and He-like 
spectra, was N(He)/[N(H) + N(He)]. 


37849 (UCRL-ID—114297) Laser propagation in underdense 
plasmas: Scaling arguments. Garrison, J.C. Lawrence Livermore 
National Lab., CA (United States). May 1993. 23p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE93040439. Source: OSTI; NTIS; GPO 
Dep. 

The propagation of an intense laser beam in the underdense 
plasma is modelled by treating the plasma as a relativistic, zero 
temperature, charged fluid. For paraxial propagation and a 
sufficiently underdense plasma (wp/w < 1), a multiple-scales tech- 
nique is used to expand the exact equations in powers of the small 
parameter 6 = wp/w. The zeroth order equations are used in a crit- 
ical examination of previous work on this problem, and to derive a 
scaling law for the threshold power required for cavitation. 


37850 (UCRL-JC—111286-Rev.1) Laser driven hydrody- 
namic instability experiments: Revision 1. Remington, B.A.; 
Weber, S.V.; Haan, S.W.; Kilkenny, J.D.; Glendinning, S.G.; Wal- 
lace, R.J.; Goldstein, W.H.; Wilson, B.G.; Nash, J.K. Lawrence 
Livermore National Lab., CA (United States). 17 Feb 1993. 23p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-921103—6-Rev.1: Meeting of the 
Division of Plasma Physics of the American Physical Society, Seat- 
tle, WA (United States), 16-20 Nov 1992). Order Number 
DE93040550. Source: OSTI; NTIS; INIS; GPO Dep. 

An extensive series of experiments has been conducted on the 
Nova laser to measure hydrodynamic instabilities in planar foils ac- 
celerated by x-ray ablation. Single mode experiments allow a 
measurement of the fundamental growth rates from the linear well 
into the nonlinear regime. Two-mode foils allow a first direct obser- 
vation of mode coupling. Surface-finish experiments allow a 
measurement of the evolution of a broad spectrum of random initial 
modes. 


37851 (UM-P-—93/02) Asymptotics for Kummer functions, 
Bose plasmas, and related special functions. Kowalenko, V. 
(Australian National Univ., Canberra, ACT (Australia). Dept. of Ap- 
plied Mathematics); Frankel, N.E. Melbourne Univ., Parkville, VIC 
(Australia). School of Physics. [1993]. 33p. Order Number 
DE94601853. Source: OSTI; NTIS (US Sales Only); INIS. 

New asymptotic expansions for the Kummer functions are pre- 
sented. These expansions play a determining role in the behaviour 
of magnetized Bose plasmas in the limit that the external magnetic 
field B — 0. The technique for establishing these expansions is 
also used to study other related special functions and series. The 
purpose is not to consider the physical properties of these systems 
but to establish the mathematical machinery for such studies to fol- 
low. 17 refs. 
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Refer also to citation(s) 36425, 36778, 36894, 37748, 37819, 
37823, 37827 


37852 (CEA-CONF—-11365) Outgassing radiofrequency 
waveguides transmitting high continuous power. Goniche, M. 
(Association Euratom-CEA, Centre d'Etudes de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la 
Fusion Controlee); Rey, G.; Tonon, G.; Demers, Y.; Seki, M. Asso- 
ciation Euratom-CEA, Centre d’Etudes de Cadarache, 13 - 


ERA Vol. 18, No. 12 485 





70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technoiogy 


Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. 1992. 21p. (In French). (CONF-9206373-: Meeting 
on outgassing in vacuum and associated surface treatments, Paris 
(France), 2 Jun 1992). Order Number DE94602731. Source: OSTI; 
NTIS (US Sales Only); INIS. 

During high power transmission in waveguides (p =1 -10 kW/ 
cm~*) of radio frequency waves, strong outgassing may be ob- 
served. This outgassing can be due to breakdowns or, for long 
pulse shots, to a thermal baking of the waveguide walls provided 
by the RF losses. Breakdowns depend strongly on surface state, 
namely on secondary electron emission coefficient and also on ad- 
sorbed molecules coverage. During the conditioning phase, 
outgassing flux varies between 10-° T.Vs et 10-' T.I/s per break- 
down. RF losses-induced outgassing may be very large for long 
pulses (t RF > 30 s): for a 63 s pulse, ultimate outgassing rate 
lies between 10-® T.l.s—’ cm-? and 10-5 T.l.s—'.cm-?. These 
strong variations are related to initial treatment and RF condition- 
ing. The ‘global’ activation energy is found to be relatively constant 
after a few RF shots (~ kcal/mole). 


37853 (DOE/DP-40200-265) Stability analysis of unsteady 
ablation fronts. Betti, R.; McCrory, R.L.; Verdon, C.P. Rochester 
Univ., NY (United States). Lab. for Laser Energetics. Aug 1993. 
10p. Sponsored by USDOE, Washington, DC (United States); New 
York State Energy Research and Development Authority, Albany, 
NY (United States). DOE Contract FC03-92SF19460. Order Num- 
ber DE93019689. Source: OSTI; NTIS; GPO Dep. 

The linear stability analysis of unsteady ablation fronts, is carried 
out for a semi-infinite uniform medium. For a laser accelerated tar- 
get, it is shown that a properly selected modulation of the laser 
intensity can lead to the dynamic stabilization or growth-rate reduc- 
tion of a large portion of the unstable spectrum. The theory is in 
qualitative agreement with the numerical results obtained by using 
the two-dimensional hydrodynamic code ORCHID. 


37854 (DOE/DP/40200—267) Charge collectors for the 
omega upgrade. Yaakobi, B. Rochester Univ., NY (United States). 
Lab. for Laser Energetics. Aug 1993. 11p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FC03-85DP40200. 
Order Number DE93019684. Source: OSTI; NTIS; GPO Dep. 

Charge collectors placed at several distances from the target 
measure the current of ions resulting from target disassembly and 
expansion, as a function of arrival time at the detector. Since the 
expanding plasma is neutral, comprising both electrons and ions 
moving together, the role of the charge collector is to separate out 
the electrons, so that the net ion current can be measured. The 
time-integrated current, or the total charge, can yield the total mass 
ablated from the target, provided the ionic charge Z is known. 
From the total ablated mass, the mass ablation rate during the tar- 
get implosion can be estimated. This quantity provides a useful 
gauge of the combined effects of absorption, heat conduction, and 
hydrodynamic efficiency in target interactions. In principle, one 
charge collector can yield useful results because we assume 
spherical symmetry of the expansion (this question is addressed di- 
rectly by the plasma calorimeters of which there are many around 
the target). In practice there will be four charge collectors, two at 
the tank wall (distance R from the target) and two in an extension 
tube, at a distance of about 2R from the target. The reason for the 
two different distances is to check that complete charge separation 
within the detector has been achieved. A signature of such separa- 
tion will be to verify that the current falls off as /R* with distance 
from the target. Since the separation can be inadequate due to 
space charges within the detector, the farther detector, having 
smaller charge density, will be more reliable. The two pairs will be 
oriented at about 90° with respect to each other (say, east and 
north) to give a rough idea on the isotropy. 


37855 (DOE/FTR-93012253) [Travel to Japan to discuss 
the participation of Japan, EC, Canada and the United States 
in a Phase Ill BEATRIX-II irradiation]: Foreign trip report, Octo- 
ber 21-30, 1992. Hollenberg, G.W.; Slagle, O.D. Pacific Northwest 
Lab., Richland, WA (United States). 20 Nov 1992. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC06- 
76RLO01830. Order Number DE93012253. Source: OSTI; NTIS (US 
Sales Only); GPO Dep. 
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This report details discussions relating to the participation of 
Japan, EC, Canada, and the US in a Phase Ill BEATRIX-II irradia- 
tion which were pursued within the IEA Working Group and 
Executive Committee meetings. Efforts towards establishing an 
agreement with EC and Canada appeared to be progressing 
rapidly, but the unexpected shutdown of FFTF may disrupt an 
orderly establishment of a new agreement with Japan for EBR-II ir- 
radiations. A second set of results from the existing BEATRIX-II 
program were distributed to modelers and code developers. The 
results were used as a benchmark for fusion blanket predictive 
methods. The experimental results have been very favorable to all 
concerned in addressing major blanket development issues. The 
interactions between experimenters and modelers and code devel- 
opers should be encouraged in other technical areas. 


37856 (EUR-13492) Jet Joint Undertaking. Annual report 
1990. Commission of the European Communities, Luxembourg 
(Luxembourg). May 1991. 135p. (EUR-JET-AR-13.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

The Joint European Torus is the largest project in the coordi- 
nated fusion programme of the European Atomic Energy 
Community (EURATOM). A brief general introduction provides an 
overview of the planning of the Report. This is followed by a de- 
scription of JET and the Euratom and International Fusion 
Programmes, which summarize the main features of the JET appa- 
ratus and its experimental programme and explains the position of 
the Project in the overall Euratom programme. In addition, this re- 
lates and compares JET to other large fusion devices throughout 
the world. The following section reports on the technical status of 
the machine including: technical changes and achievements during 
1989; details of the operational organization of experiments and 
pulse statistics; and progress on enhancements in machine sys- 
tems for future operation. This is followed by the results of JET 
operations in 1990 under various operating conditions, including 
ohmic heating, radio-frequency (RF) heating, neutral beam (NB) 
heating and various combined scenarios in different magnetic field 
configurations; the overall global and local behaviour observed; 
and the progress towards reactor conditions. In particular, the com- 
parative performance between JET and other tokamaks, in terms 
of the triple fusion product, shows the substantial achievements 
made by JET since the start of operations in 1983. The second 
part of the Report explains the organization and management of 
the Project and describes the administration of JET. In particular, it 
sets out the budget situation; contractual arrangements during 
1990; and details of the staffing arrangements and complement. 


37857 (EUR-13493(v.1,2)) Jet Joint Undertaking. Progress 
report 1990. Commission of the European Communities, Luxem- 
bourg (Luxembourg). Mar 1991. 379p. (EUR-JET-PR-8.). Source: 
OSTI; NTIS (US Sales Only); INIS. 

This JET Progress Reports provides an overview summary and 
puts into context the scientific and technical advances made on 
JET during 1990. In addition, the Report is supplemented by ap- 
pendices of contributions (in preprint form) of the more important 
JET articles published during the year, which set out the details of 
JET activities. 


37858 (GA-A-20941) Transient thermal analysis of cry- 
ocondensation pump for JET. Baxi, C.B. (General Atomics, San 
Diego, CA (United States)); Obert, W. General Atomics, San 
Diego, CA (United States). Aug 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC03-89ER51114. 
(CONF-930703-33: Intemational cryogenic engineering conference 
and international cryogenic materials conference, Albuquerque, NM 
(United States), 12-16 Jul 1993). Order Number DE93040372. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A cryopump with pumping speed of 50,000 1/sec is planned to 
be installed in the Joint European Torus (JET) as part of the 
pumped divertor. The purpose of this pump is to control the plasma 
impurities. The pump consists of a helium panel cooled by super- 
critical helium and a nitrogen shield cooled by liquid nitrogen. This 
paper presents the following transient thermal flow analysis for this 
cryopump: 1. Consequences of loss of torus vacuum on helium 
panel. 2. Cool down of the nitrogen shield form 300 K to 80 K. 





37859 (INIS-mf-13621, pp. No pagination) Mass spectrome- 
try instrumentation in TN (Novillo Tokamak). Valencia Alvarado, 
R. (Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico)); Melendez Lugo, L.; Lopez Callejas, R.; Colunga 
Sanchez, S.; Chavez Alarcon, E.; Gaytan Gallardo, E. Instituto de 
Investigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 131p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP on technological specialties. Topic 9: electronics, in- 
strumentation and control. Order Number DE94602210. Source: 
OSTI; NTIS (US Sales Only); INIS. 

The mass spectrophotometry in the residual gases analysis in 
high vacuum systems, in particular in the Novillo Tokamak (TN), 
where pressures are required to be of the order 10-” Torr, is 
carried out through an instrumental support with infrastructure con- 
figured in parallel to the experimental planning in this device. In the 
Novillo as well as other Tokamaks, it is necessary to condition the 
vacuum chamber for improving the main discharge parameters. At 
the present time, in this Tokamak the conditioning quality is pre- 
sented determined by means of a mass spectrophotometer. A 
general instrumental description is presented associated with the 
Novillo conditioning, as well as the spectras obtained before and 
after operation. (Author). 


37860 (INIS-mf-13696, pp. 2) The effect of trapping and re- 
lease process on thermonuclear fusion reactors performance. 
Abramov, E. (Ben-Gurion Univ. of the Negev, Beersheba (Israel). 
Dept. of Materials Engineering). Feb 1993. 230p. (CONF-9302143— 

6. Israel materials engineering conference (IMEC), Dead Sea 
(Israel), 24 Feb 1993). In Sixth Israel materials engineering confer- 
ence IMEC VI: Program and abstract. Order Number 
DE94602014. Source: OSTI; NTIS (US Sales Only); INIS. 

Short communication. PLASMA/wall effects; HELIUM; HYDRO- 
GEN; INCLUSIONS; PLASMA; SORPTIVE PROPERTIES 


37861 


(INIS-mf-13710, pp. 7-8) The OMACON technology 
for sea water desalination. Barak, A. (Israel Atomic Energy Com- 


mission, Tel Aviv (\srael)); Greenspan, E. Mar 1990. 168p. 
(CONF-9002222-: 6. international Beer Sheva seminar on MHD 
flows and turbulence, Jerusalem (Israel), 25 Feb - 2 mar 1990). In 
The sixth international Beer Sheva seminar on MHD flows and tur- 
bulence: Abstracts. Order Number DE94602952. Source: OSTI; 
NTIS (US Sales Only); INIS. 

Short communication. DESALINATION PLANTS/seawater; 
RANKINE CYCLE POWER SYSTEMS/iliquid-metal mhd genera- 
tors; SEAWATER 


37862 (JAERI-M-93-057) Review of JT-60U experimental 
results from January to October, 1992. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1993. 403p. Order Number 
DE94707670. Source: OSTI; NTIS; INIS. 

Heating experiments have been carried out in JT-60U with 
plasma current up to 4 MA, toroidal field up to 4.2 T and neutral 
beam heating power of 30 MW. H-mode was observed at high 
toroidal field of 4.2 T. Confinement improvement factor of up to 1.6 
over the L-mode scaling has been obtained during continuous 
ELMy phase at 4.2 T, 2.7 MA and an injection power of 25 MW. 
Confinement enhancement of 2.2 has been obtained. At plasma 
current of 3.5 MA, diamagnetic stored energy of 7.7 MJ and 
energy confinement time of 0.36 s have been obtained. In the dis- 
charges with high poloidal beta exhibit, high ion temperatures of 38 
keV, electron temperatures of 12 keV, maximum diamagnetic 
stored energy of 6.1 MJ and neutron yield of 2.8 x 10'® s—' were 
obtained. Schemes to avoid locked modes and disruptions have 
been checked experimentally. Divertor measurement indicates that 
high q, high density operation is favorable for divertor heat han- 
dling. Quantitative analysis of divertor spectroscopy data indicates 
that the carbon production rate at the divertor plate is explained by 
deuterium, oxygen and carbon sputtering. Toroidal ripple loss 
power of NB-injected fast ions to the first wall was investigated by 
using an infrared TV camera. Absolute values of the ripple loss 
power and dependence on plasma parameters were consistent 
with values calculated by an orbit following Monte-Carlo code. In 
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the LHCD area, the linear dispersion relation and accessibility con- 
dition for LH wave were experimentally validated. Furthermore, the 
power directly lost via high energy electron was shown to scale as 
the slowing down time. Current drive of 400 kA was realized with 
tangential NB. ICRF experiments using two new antennas started. 
Sawtooth stabilization at a high n-bar./P,., value was achieved. 
(J.P.N.). 


37863 (JAERI-M—93-058) Electron beam irradiation experi- 
ments of monoblock divertor mock-up. Satoh, Kazuyoshi (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Akiba, Masato; Araki, Masanori; Suzuki, 
Satoshi; Yokoyama, Kenji; Smid, |.; Cardella, A.; Duwe, R.; Di 
Pietro, E. Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 
1993. 27p. (In Japanese). Order Number DE94707497. Source: 
OSTI; NTIS; INIS. 

It is one of the key issues for ITER to develop the divertor plate. 
Electron beam irradiation tests were carried out on a NET divertor 
mock-up using JEBIS at JAERI under a collaboration between The 
NET team, JAERI and KFA Juelich. Screening tests (maximum 
heat flux of 23 MW/m?) and thermal cycling tests (18 MW/m?, 30s, 
1000cycle) were carried out. As a result of the screening tests, the 
erosion caused by sublimation of C/C was observed on the surface 
of armor tile. No serious damage such as cracks or detachments, 
however, were found. As a result of the thermal cycling tests, no 
major damage was detected on the C/C surface. However cooling 
time constant of the divertor mock-up increased over 600cycle. 
Therefore it implies that some defects would occur at the brazing 
interface of the divertor mock-up. (author). 


37864 (JAERI-M-93-060) Characteristics of pebble packing 
into in-pile mockup on fusion blanket. Nakamichi, Masaru 
(Japan Atomic Energy Research Inst., Oarai, Ibaraki (Japan). Oarai 
Research Establishment); Kawamura, Hiroshi; Sagawa, Hisashi; 
Ishida, Toshikatsu; Hirata, Shingo; Suzuki, Tatsushi. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1993. 37p. (in Japan- 
ese). Order Number DE94701203. Source: OSTI; NTIS; INIS. 

To control of temperature in breeder region of fusion blanket, it is 
necessary the data of thermal conductivity depend on the packing 
fraction of tritium breecier pebbles and neutron multiplier pebbles 
which are packed in the region. The packing fraction is influenced 
by the vibration. Vibration occurs coolant flow and thermal expan- 
sion under thermal cycle. Four kinds of packing characteristics 
under vibration were studied. First is the effect of ratio of container 
inside diameter to pebble diameter on packing fraction. Second is 
the packing distribution. Third is the vibration packing characteris- 
tics. Last is the packing characteristics under thermal cycle. From 
our study, it was shown as follows. 1. The packing fraction is kept 
at constant value, i.e. about 63% under the condition that the ratio 
of container diameter to pebble diameter is above 10. 2. The pack- 
ing construction of center and nearby wall are no systematic 
arrangement and have close packing zone and loose packing zone 
on pebble packing bed of about 60% packing fraction. 3. The pack- 
ing fraction is about 77% by mixture packing of ¢dimm Al2,O3 
pebbles and ¢5mm Al2O3 pebbles under constraint. 4. The load of 
container wall increases from 20kg to 200kg by thermal cycle. (au- 
thor). 


37865 (JAERI-M—93-065) The effect of Ti condult on the 
critical current in (Nb,Ti)3Sn cable-in-conduit conductors. Wa- 
dayama, Yoshihide (Japan Atomic Energy Research Inst., Naka, 
Ibaraki (Japan). Naka Fusion Research Establishment); Ando, 
Toshinari; Nakajima, Hideo; Nishi, Masataka; Yasukawa, Yukio; 
Tsuji, Hiroshi; Hiue, Hisaaki. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Mar 1993. 20p. (In Japanese). Order Number 
DE94701204. Source: OSTI; NTIS; INIS. 

The effect of titanium conduit on the critical current in (Nb,Ti)3Sn 
cable-in-conduit conductors was investigated to obtain a high 
performance conductor which would be applied to large supercon- 
ducting magnets such as those for fusion machines. Titanium has 
equivalent thermal contraction coefficient to that of (Nb,Ti)3Sn fila- 
ments, and it is expected by using titanium as the conduit to 
suppress degradation of critical current due to excess thermal pre- 
strain on (Nb,Ti)3Sn filaments. Some titanium conduit sample 
conductors were made, and thier critical current performance were 
measured together with some stainless steel (SUS316) and 


ERA Vol. 18, No. 12 487 





70 PLASMA PHYSICS AND FUSION 
7004 Fusion Technology 


copper-nickel alloy (Cu-10Ni) conduit conductors. The experimental 
results indicated that the titanium conduit conductors had no critical 
current degradation due to thermal strain, whereas the stainless 
steel and copper-nickel alloy conduit conductors showed remark- 
able degradation on thier critical current performance and greater 
degradation was observed with smaller void conductor. In conclu- 
sion, titanium is verified to be excellent conduit material for 
(Nb,Ti)3Sn cable-in-conduit conductors. (author). 


37866 (JAERI-M-93-066) Design and development of 
remote maintenance system for ITER-CDA in-vessel compo- 
nents. Kondoh, Mitsunori (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Shibanuma, Kiyoshi; Kakudate, Satoshi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). Mar 1993. 141p. (In Japanese). Order 
Number DE94701205. Source: OSTI; NTIS; INIS. 

In the CDA (Conceptual Design Activities) of ITER (International 
Thermonuclear Experimental Reactor), a rail-mounted vehicle 
system was designed and adopted as a primary option of the in- 
vessel remote maintenance system for divertor and first walVarmor 
tile. In maintenance, two sets of semi-circular rails are deployed in 
the vacuum vessel and a circle of the rails is formed. Two sets of 
vehicles with manipulators travel along the rail, and carry out main- 
tenance of damaged in-vessel components. Features of the system 
are (1) high positioning accuracy of the manipulator by high 
mechanical stability of the rail, a base structure for in-vessel main- 
tenance, and (2) effective maintenance operation by high mobility 
of the vehicle. Feasibility of this vehicle concept has been demon- 
strated by a 1/5 scale model of the system. In parallel with the 
feasibility study using the scale model, critical components of the 
in-vessel maintenance system, such as a full-scale partial model of 
the telescopic manipulator for divertor handling, an internal-access 
pipe welder/cutter head for divertor cooling pipes, an inspection 
head to detect the damaged armor tiles, etc. have been fabricated 
and tested. By these feasibility studies, effective database for ITER- 
EDA (Engineering Design Activities) was established. (author). 


37867 (JAERI-M-93-067) Outgas and vacuum seal charac- 


teristics of irradiated polyimide O-ring. Terakado, Takuya (Japan 
Atomic Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion 
Research Establishment); Shibanuma, Kiyoshi; Ohkawa, Yoshinao; 
Seguchi, Tadao. Japan Atomic Energy Research Inst., Tokyo 


Order Number 


(Japan). Mar 1993. 49p. (in Japanese). 
DE94701200. Source: OSTI; NTIS; INIS. 

In application of polymeric materials to the fusion experimental 
reactor, outgas and vacuum seal characteristics of irradiated poly- 
imide were studied. Crystalline polyimide is used as a test 
specimen, which is cut into the equivalent of O-ring V40 for JIS 
vacuum flange 25A. Irradiation conditions of the test specimen are 
three, i.e., absorbed dose 0, 5 and 10 MGy corresponding to 0, 50 
and 100 hours of irradiation, respectively, under the induced dose 
rate of 10° Sv/h in the vacuum vessel after shutdown of the experi- 
mental reactor, and temperature conditions of the test specimen 
are room temperature, 180degC, baking temperature of the vac- 
uum vessel, and 350degC, baking temperature of plasma facing 
components, such as the divertor and the first wall. In outgas 
characteristic, outgassing rate and outgas mass spectra were mea- 
sured, and in vacuum seal characteristic, the relation between 
helium leak rate and compression ratio of the test specimen was 
evaluated. By comparing the test results, outgassing and vacuum 
seal characteristics of irradiated polyimide O-ring were clarified. 
(author). 


37868 (JAERI-M-93-070) Heat transfer experiments for 
divertor plate of fusion reactor under one-sided heating condi- 
tions, (1): Circumferential temperature distributions of tube 
wall in non-boiling and nucleate boiling water flows. |keda, 
Shuichi (Science Univ. of Tokyo (Japan)); Araki, Masanori; Ogawa, 
Masurou; Akiba, Masato; Nishino, Yoshihiko. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Mar 1993. 29p. (In Japanese). Or- 
der Number DE94701206. Source: OSTI; NTIS; INIS. 

The divertor plates for a fusion experimental reactor such as 
ITER, will be subjected to steady state and high heat loads more 
than 15 MW/m? in a normal operation. R and D of the divertor 
plates is one of very important issues for realizing ITER. Under 
one-sided heating conditions in the ITER, the cooling water of the 
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divertor plates will be partially boiled on the heated side, while it 
will remain being a single phase on the other side. However there 
have been few heat transfer experiments, especially for swirl 
tubes, under one-side heating conditions. Therefore, it is necessary 
to accumulate further experimental data base to develop the 
design calculation code on heat transfer. This paper reports the ex- 
perimental results in a horizontal smooth copper tube exposed to 
one side heat loads under a condition for highly subcooled forced 
convection. In the experiments, the cooling tube which was 
installed normal to the beam was heated from upper side for differ- 
ent heat fluxes 2 to 25 MW/m? which correspond to regions from 
non-boiling to burnout. Temperature distributions of the selected 
points were measured in the tube wall along the circumferential 
and the flow directions. Deionized cooling water was supplied at 
normal temperature, flow velocities ranged from 4.2 to 16 m/s and 
the local water pressures 0.5 to 1.3 MPa, respectively. The experi- 
mental results were compared with the results of heat conduction 
calculation using existing heat transfer correlations under uniform 
heating proposed by Thom and Shah. Consequently, the experi- 
mental results were consistent with the calculations under the 
present experimental conditions. (author). 


37869 (JAERI-M-93-071) Design and fabrication of disrup- 
tion simulation coil. Iwamoto, Shuichi (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Ando, Toshinari. Japan Atomic Energy Research 
Inst., Tokyo (Japan). Mar 1993. 24p. Order Number DE94701114. 
Source: OSTI; NTIS; INIS. 

Engineering Design Activities (EDA) of the ITER started, and 
some R and Ds are on going. Superconductors for the Tokamak 
fusion magnets are operated under severe thermal and mechanical 
conditions in the magnetic fields. The magnetic fields are excited 
by not only TF and PF coils but also transient current due to 
plasma disruption. This transient current exerts serious influences 
upon the circumferences. Of course, these coils are exposed to 
this magnetic fields, but the estimation of influences to coils is very 
difficult because of variety of magnetic fields strength and direction 
and time transient. The test apparatus can simulate the magnetic 
field due to disruption of plasma current. The ability of this appara- 
tus indicated that could generate magnetic field of 2T and 
shutdown the magnetic field of time constant 20 msec under the 
condition of background magnetic field at 11T. (author). 


37870 (JAERI-M-93-072) Experimental results of 40-kA 
Nb3Al conductor. Takahashi, Yoshikazu (Japan Atomic Energy 
Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research Es- 
tablishment); Sugimoto, Makoto; Isono, Takaaki. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1993. 6ip. (In Japan- 
ese). Order Number DE94701207. Source: OSTI; NTIS; INIS. 

40-kA Nb3Al conductor was developed for the toroidal field (TF) 
coils of the experimental fusion reactors. Presently, Nb3Sn in 
mainly used for high-field superconductor (more than 12 T) and is 
commercially available in a various type. On the other hand, the 
critical current (Ic) degradation of the Nb3Al was only 5% under an 
intrinsic axial strain of 0.4%, according to the experimental results. 
In case of NbgSn, the degradation was 30%. Therefore, it is shown 
that Nb3Al has excellent mechanical performance and it very useful 
for the toroidal field coil which are operated under large electro- 
magnetic force. However, NbsAl is not practical use at present due 
to the difficulty of its fabrication. This conductor could be operated 
up to the current of 46 kA at an external field of 11.2 T, which was 
the required field of the TF coils in the International Thermonuclear 
Experimental Reactor (ITER). According to this development, 
NbsAl will become a useful superconductor for large-scale, high- 
field application, such as the fusion machine. (author). 


37871 (JAERI-M—93-073) Experimental and analytical stud- 
ies of high heat flux components for fusion experimental 
reactor. Araki, Masanori (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment). 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
142p. Order Number DE94707671. Source: OSTI; NTIS; INIS. 

In this report, the experimental and analytical results concerning 
the development of plasma facing components of ITER are de- 
scribed. With respect to developing high heat removal structures 





for the divertor plates, an externally-finned swirl tube was devel- 
oped based on the results of critical heat flux (CHF) experiments 
on various tube structures. As the result, the burnout heat flux, 
which also indicates incident CHF, of 41 + 1 MW/m? was achieved 
in the externally-finned swirl tube. The applicability of existing CHF 
correlations based on uniform heating conditions was evaluated by 
comparing the CHF experimental data with the smooth and the 
externally-finned tubes under one-sided heating condition. As the 
results, experimentally determined CHF data for straight tube show 
good agreement, for the externally-finned tube, no existing correla- 
tions are available for prediction of the CHF. With respect to the 
evaluation of the bonds between carbon-based material and heat 
sink metal, results of brazing tests were compared with the analyti- 
cal results by three dimensional model with temperature-dependent 
thermal and mechanical properties. Analytical results showed that 
residual stresses from brazing can be estimated by the analytical 
three directional stress values instead of the equivalent stress 
value applied. In the analytical study on the separatrix sweeping for 
effectively reducing surface heat fluxes on the divertor plate, ther- 
mal response of the divertor plate has been analyzed under ITER 
relevant heat flux conditions and has been tested. As the result, it 
has been demonstrated that application of the sweeping technique 
is very effective for improvement in the power handling capability of 
the divertor plate and that the divertor mock-up has withstood a 
large number of additional cyclic heat loads. (J.P.N.) 62 refs. 


37872 (JAERI-M-—93-079) Quench analysis for the ITER CS 
coil. Yamamoto, Keiichi (Japan Atomic Energy Research Inst., 
Naka, Ibaraki (Japan). Naka Fusion Research Establishment); 
Yoshida, Kiyoshi. Japan Atomic Energy Research Inst., Tokyo 
(Japan). Mar 1993. 36p. (In Japanese). Order Number 
DE94701209. Source: OSTI; NTIS; INIS. 

The central solenoid (CS) coil for the International Thermonu- 
clear Experimental Reactor (ITER) is the large scale of the 
forced-flow superconducting coil. At a coil quench helium pressure 
rises up high value of several hundred bar. Therefore, the quench 
analysis is one of the important matters for the coil design. The 
quench analysis was carried out by means of the stability analysis 
code ’QSFC' developed by JAERI. One-dimensional fluid flow and 
energy transport equations are solved by means of the finite differ- 
ential method in QSFC. Analyses for some experimental results 
are performed so that QSFC is able to be adopted to the quench 
analysis. The analysis results are in good agreement with the ex- 
periments. In the ITER CS coil proposed in the engineering design 
activities (EDA) the pressure rises up 138 bar for the damping time 
of ten seconds. This value is one-third of the value evaluated by 
Miller's equation. However, the pressure rises up higher value for 
the damping time of 20 seconds. Therefore, the change of conduc- 
tor design should be required. (author). 


37873 (JAERI-M-—93-090) Tritium test of the tritium 
processing components under the Annex Ill US-Japan Collab- 
oration: Annex Ill final report. Konishi, Satoshi (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Yoshida, Hiroshi; Naruse, Yuji; Binning, 
K.E.; Carlson, R.V.; Bartlit, J.R.; Anderson, J.L. Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Mar 1993. 26p. Order Number 
DE94701210. Source: OSTI; NTIS; INIS. 

The process ready components for Fuel Cleanup System were 
tested at the TSTA under the US-Japan Collaboration program. 
Palladium diffuser for tritium purification and Ceramic Electrolysis 
Cell for decomposition of tritiated water respectively were tested 
with pure tritium for years. The characteristics of the components 
with hydrogen isotopes, effects of impurities, and long-term reliabil- 
ity of the components were studied. It was concluded that these 
components are suitable and attractive for fusion fuel processing 
systems. (author). 


37874 (JAERI-M-93-091) Design and development of sup- 
porting system for ITER/CDA blanket box structure. Nishio, 
Satoshi (Japan Atomic Energy Research Inst., Naka, Ibaraki 
(Japan). Naka Fusion Research Establishment); Shibui, Masanao; 
Shimizu, Katsusuke; Koizumi, Koichi; Abe, Tetsuya; Tada, Eisuke. 
Japan Atomic Energy Research Inst., Tokyo (Japan). Mar 1993. 
100p. (In Japanese). Order Number DE94701211. Source: OSTI; 
NTIS; INIS. 
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For ITER/CDA, a conceptual design of support structure for 
replaceable blanket box structure and its associated R and D activ- 
ities, conducted from '90 to 92’, are described. Since the sufficient 
stiffness against the enormous electromagnetic loads and the easy 
replaceability are required for the support structure, the cotter 
driven by hydraulic pressure has been employed as a locking/ 
unlocking mechanism. Two kinds of hydraulic driving mechanism 
have been designed, manufactured and tested. Those are a ‘piston 
jack’ type and a ‘flexible tube’ type. In the latter type, the stroke is 
obtained by changing the cross section of the flexible tube from a 
flat racetrack shape to a fat shape by hydraulic pressure. Accord- 
ing to the results of performance test, both of two mechanisms are 
found to be practically available. The surface condition of in-vessel 
components have been designed to be insulating or conducting in 
accordance with electric design requirements. For the insulation 
coating, AlO3 has been selected as the material and a plasma 
spray method has been applied as the coating procedure. For the 
conduction coating, Cr3C2 has been selected as the material and 
JET-KOTE method has been applied as the coating procedure. 
Both methods have been successfully developed and have been 
confirmed to be applicable to the actual machine. (author). 


37875 (JAERI-M-93-093) Streaming through the gaps 
around divertor pipings in ITER. Sato, Satoshi (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Seki, Yasushi; Takatsu, Hideyuki; Mori, 
Seiji; Zimin, S.; Maki, Koichi; Kuroda, Toshimasa. Japan Atomic 
Energy Research Inst., Tokyo (Japan). Mar 1993. 37p. (In Japan- 
ese). Order Number DE94701163. Source: OSTI; NTIS; INIS. 

Neutron and gamma ray streaming through the annular gap 
around divertor piping in International Thermonuclear Experimental 
Reactor (ITER) was investigated. A stepwise gap is proposed near 
the midpoint of the annular gap in order to reduce the dose rate at 
the upper port. The optimal step position and width to satisfy the 
design limit of dose rates were examined. From these studies, the 
following results were obtained. (1) In case of the straight annular 
1 cm wide gap around cooling pipes through the 3 m thick shield, 
dose rate at the upper port in a day after shutdown is about 4 or- 
ders larger than the reference value of 25 wSvw/h (2.5 mrenvh) for 
the biological shielding design. But by providing a step structure 
with the offset ratio of 2.2 times of the gap width at the midpoint of 
the shield, the dose rate can be evaluated as low as 1/20 of the bi- 
ological shielding value 2.5 wSvw/h (0.25 mrenvh) including a safety 
factor of 10 for the reference value. It satisfies the requirement of 
the shielding design. (2) The optimal step position to minimize the 
dose rate at the upper port is the midpoint of the shield. (3) The 
dose rates are not further more reduced even if the offset width is 
set more than twice of the gap width, and the offset width of twice 
the gap width is recommended. (author). 


37876 (JAERI-M—93-101) Mode analysis of gyrotron oscilla- 
tion using a k-spectrometer. Kasugai, Atsushi (Japan Atomic 
Energy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Re- 
search Establishment); Sakamoto, Keishi; Maebara, Sunao; 
Tsuneoka, Masaki; Nagashima, Takashi. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1993. 35p. (in Japanese). Order 
Number DE94701195. Source: OSTI; NTIS; INIS. 

Experimental analysis of an oscillation mode 500 kW gyrotron at 
120 GHz with a TE12,2 whispering gallery mode is reported. Using 
a k-spectrometer, the oscillation mode was measured. As a result, 
the oscillation mode was confirmed to be TE12,2 whispering 
gallery mode, which coincide with the designed value. Also, it is 
recognized the gyrotron is operated at TE9,3 or TE6,4 mode by 
adjusting the axial magnetic field. In addition to the major mode, 
some spurious modes were observed. These modes are consid- 
ered to be caused by a mode conversion from the main mode in 
the transmission line between the gyrotron cavity and the k- 
spectrometer. (author). 


37877 (JAERI-M-93-107) Design study of fusion experi- 
mental reactor tritium plant, (1): Tritium safety systems for 
reactor building. Yoshida, Hiroshi (Japan Atomic Energy Re- 
search Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Naruse, Hideo; Okhawa, Yoshinao; Tanemori, No- 
zomu; Horikiri, Hitoshi. Japan Atomic Energy Research Inst., Tokyo 
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(Japan). May 1993. 122p. (in Japanese). 
DE94701192. Source: OSTI; NTIS; INIS. 

A preliminary design study of tritium safety systems for the fusion 
experimental reactor building has been carried out as part of the tri- 
tium plant design for the ITER(CDA)/FER. FER building was used 
as the reference reactor building in the present study, because its 
general layout has rather been clarified. The major items described 
in this report are as follows; (i) Review of the Japanese regulations 
related to tritium safety for the protection of worker's and public 
radiation, (ii) Review of the facility zoning in the Japanese commer- 
cial plants for spent fuel reprocessing, PWR, etc., (iii) Review of 
air-leak tightness of the Japanese nuclear facilities, (iv) Zoning of 
fusion reactor building (controlled and uncontrolled areas), (v) De- 
sign of room air detritiation systems for normal operation, invessel 
component maintenance, and accidental large tritium spills, (vi) 
Amount of tritiated waste water, solid waste and environmental tri- 
tium exhaust from room air detritiation systems, (vii) Required 
ventilation flow rate and operation time period at a large tritium 
spill, (viii) Requirements for the reactor building design. (author). 


Order Number 


37878 (JAERI-M-93-112) A method of safety assurance for 
fusion experimental reactor. Okazaki, Takashi (Japan Atomic En- 
ergy Research Inst., Naka, Ibaraki (Japan). Naka Fusion Research 
Establishment); Seki, Yasushi; Inabe, Teruo; Aoki, Isao. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jun 1993. 130p. (In 
Japanese). Order Number DE94701196. Source: OSTI; NTIS; INIS. 

The present report describes safety assurance method for fusion 
experimental reactor. The ALARA (As Low As Reasonably Achiev- 
able) principle for a normal condition and the defence in depth 
principle for states deviated from the normal condition can be used 
as basic principles of safety assurance of the reactor. The method 
includes safety design for systems, importance categorization 
method to impose suitable demands to their systems, safety evalu- 
ation method to validate the design and application of the method. 
It is considered that this method can be a strong candidate for 
safety assurance method. (author). 


37879 (LA-SUB-93-202) Cost reduction study for the LANL 
KrF laser-driven LMF design. Los Alamos National Lab., NM 
(United States); BDM International, Inc., Albuquerque, NM (United 
States). 27 Oct 1989. 76p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-36. (BDM/ABQ-89- 
0747-TR). Order Number DE93040525. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This report is in fulfillment of the deliverable requirements for the 
optical components portions of the LANL-KrF Laser-Driven LMF 
Design Cost Reduction Study. This report examines the future cost 
reductions that may accrue through the use of mass production, in- 
novative manufacturing techniques, and new materials. Results are 
based on data collection and survey of optical component manu- 
facturers, BDM experience, and existing cost models. These data 
provide a good representation of current methods and technologies 
from which future estimates can be made. From these data, a se- 
ries of scaling relationships were developed to project future costs 
for a selected set of technologies. The scaling relationships are 
sensitive to cost driving parameters such as size and surface fig- 
ure requirements as well as quantity requirements, production rate, 
materials, and manufacturing processes. In addition to the scaling 
relationships, descriptions of the selected processes were devel- 
oped along with graphical representations of the processes. This 
report provides a useful tool in projecting the costs of advanced 
laser concepts at the component level of detail. A mix of the most 
diverse yet comparable technologies was chosen for this study. 
This yielded a useful, yet manageable number of variables to ex- 
amine. The study has resulted in a first-order cost model which 
predicts the relative cost behavior of optical components within dif- 
ferent variable constraints. 


37880 


(LA-UR-93-2820) Issues related to mechanical prop- 
erties of neutron-irradiated ceramics. Clinard, F.W. Jr. (Los 
Alamos National Lab., NM (United States)); Farnum, E.H.; Dienst, 
W. Los Alamos National Lab., NM (United States). [1993]. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-36. (CONF-930928-2: 6. international con- 
ference on fusion reactor materials, Stresa (Italy), 27 Sep - 1 oct 
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1993). Order Number DE93040262. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Ceramics will be used for a number of applications in fusion 
devices, where their dielectric properties, high strength, refractori- 
ness, or low activation characteristics are required. In all cases 
mechanical properties must be adequate for the use intended, and 
the material must tolerate irradiation damage without undue degra- 
dation. In this paper the damage response of four candidate 
ceramics is reviewed, major issues are identified, and recommen- 
dations made for future studies. 


37881 (LBL-33282) Simulation studies of space-charge- 
dominated beam transport in large aperture ratio quadrupoles. 
Fawley, W.M. (Lawrence Berkeley Lab., CA (United States)); 
Laslett, L.J.; Celata, C.M.; Faltens, A.; Haber, |. Lawrence Berke- 
ley Lab., CA (United States). May 1993. 6p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC03- 
76SF00098__;Al05-92ER54177. (HIFAN-566;CONF-93051 1-363: 
International particle accelerator conference, Washington, DC 
(United States), 17-20 May 1993). Order Number DE93019238. 
Source: OSTI; NTIS; INIS; GPO Dep. 

For many cases of interest in the design of heavy-ion fusion ac- 
celerators, the maximum transportable current in a magnetic 
quadrupole lattice scales as (a/L)* where a is the useful dynamic 
aperture and L is the half-lattice period. There are many cost bene- 
fits to maximizing the usable aperture which must be balanced 
against unwanted effects such as possible emittance growth and 
particle loss from anharmonic fringe fields. We have used two inde- 
pendent simulation codes to model space-charge dominated beam 
transport both in an azimuthally-pure quadrupole FODO lattice de- 
sign and in a more conventional design. Our results indicate that 
careful matching will be necessary to minimize emittance growth 
and that (a/L) ratios of 0.2 or larger are possible for particular pa- 
rameters. 


37882 (LBL-33608) Space-charge dominated beam trans- 
port in magnetic quadrupoles with large aperture ratios. 
Fawley, W.F. Lawrence Berkeley Lab., CA (United States). Aug 
1993. 20p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC03-76SF00098. (HIFAN-614). Order 
Number DE93040443. Source: OSTI; NTIS; INIS; GPO Dep. 

This memo summarizes the results of calculations of the usable 
aperture ratio for short period, magnetic quadrupoles for both ILSE 
magnet designs and the more general, heavy-ion fusion (HIF) 
“driver” case. From both analytic decomposition of the magnetic 
field in a periodic lattice and particle code simulations of beam 
transport, we find that fringe field nonlinearities and associated 
emittance growth become quite large when the beam radius a, ex- 
ceeds one-quarter or so of the half-lattice period L. For ILSE, there 
are a number of magnet designs which can transport the specified 
line charge without any significant difficulties, primarily because the 
ratio a,/L is of order 0.1 or less. For larger sized beams such as 
one might employ in the low energy part of a driver, there are 
problems with properly matching the beam to the transport lattice 
in both the macroscopic and microscopic sense as a,/L exceeds 
0.2. For even larger aperture ratios, particle loss can occur, with 
the threshold in beam radius roughly scaling inversely with oo, the 
single particle phase advance per lattice period. 


37883 (LBL-33800) The ILSE Experimental Program. 
Celata, C.M.; Bangerter, R.O.; Chupp, W. Lawrence Berkeley Lab., 
CA (United States). May 1993. 11p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC03-76SF00098. 
(HIFAN-579;CONF-9305136-11: International symposium on 
heavy ion fusion, Frascati (Italy), 25-28 May 1993). Order Number 
DE93019247. Source: OSTI; NTIS; INIS; GPO Dep. 

The Heavy lon Fusion Accelerator Research Program at 
Lawrence Berkeley Laboratory has proposed building a 10 MeV In- 
duction Linac Systems Experiment, ILSE, to investigate accelerator 
physics and beam manipulations which are needed or desirable for 
an induction linac driver. This paper describes the experiments pro- 
posed for ILSE: transverse beam combining, drift compression, 
bending of space-charge-dominated beams, final focus, recircula- 
tion, and some studies of beam propagation in the environment of 
the reactor chamber. 





37884 (LBL—33801) Heavy ion fusion injector experiments. 
Eylon, S. (Lawrence Berkeley Lab., CA (United States)); Hene- 
stroza, E.; Rutkowski, H.; Yu, S.; Grote, D.; Chen, Y.J.; Hewett, D. 
Lawrence Berkeley Lab., CA (United States). May 1993. 15p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract ACO03-76SF00098. (CONF-9305136-14: International 
symposium on heavy ion fusion, Frascati (Italy), 25-28 May 1993). 
Order Number DE93019188. Source: OSTI; NTIS; INIS; GPO Dep. 

We report on three experiments performed in connection with the 
2 MV electrostatic quadrupole (ESQ) injector under construction at 
Lawrence Berkeley Laboratory. Scaled experiments have been 
conducted to study possible beam emittance growth due to beam 
aberrations in an ESQ injector. The experiment uses the SBTE 
(Single Beam Transport Experiment) accelerator system, quarter- 
scale ESQ setup and a potassium ion diode source. Measured 
emittance growth changes significantly with variations in current 
and diode energy, in good agreement with theoretical predictions. 
In addition, beam transport experiments were performed in a 1 MV 
axisymmetric electrostatic aperture column using a zeolite 1 inch 
diameter potassium ion source. Experimental measurements in 
good agreement with 2-1/2 D simulations showed that low emit- 
tance beams can be produced in axisymmetric structures. Finally, 
ESQ breakdown voltage tests without beam were performed at up 
to two times the quadrupole working voltage. 


37885 (LBL-33802) Low emittance 0.8A K* ion source for 
the LBL Induction Linac System Experiment (ILSE). Eyion, S.; 
Henestroza, E.; Chupp, W.W.; Yu, S. Lawrence Berkeley Lab., CA 
(United States). May 1993. 14p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(HIFAN-581 ;CONF-9305136-6: International symposium on heavy 
ion fusion, Frascati (Italy), 25-28 May 1993). Order Number 
DE93019237. Source: OSTI; NTIS; INIS; GPO Dep. 

A high current injector for heavy ion fusion presently under con- 
struction at Lawrence Berkeley Laboratory requires large sources 
of up to 17 an in diameter and total potassium ion current of 790 
mA with a low normalized transverse emittance of less than 0.5 
mm-mr. A 1 in. diameter hot alumina silicate (zeolite) source was 
fabricated and tested in the injector setup of SBTE, an existing fa- 
cility at LBL. Initial measurements showed a maximum space 
charge limited ion current of 95 mA. The corresponding density of 
19 mA/cm? was limited by the source diode optics and not be the 
source emission. The density required for the high current injector 
is 4 mA/cm*. The normalized emittance was measured to be 0.06 
mm-mrad, corresponding to a transverse temperature of 0.2 eV. 
Non-destructive life tests showed that the source can be operated 
under continuous operating conditions of the high current injector 
for more than a month (twenty eight-hour days, with 1 us long 
pulses at 1 Hz). D.C. destructive life tests showed that ~30% of 
the total stored K can be ionized and extracted, allowing, in 
principle, for years of operation for the high current injector. Fur- 
thermore, we shall describe the extension of the fabricating 
technique to large diameter sources (up to 17 cm) and report on 
measured ion emission performance, measured surface tempera- 
ture uniformity and heating power considerations. 


37886 (LBL-33803) Tranverse beam combiner for ILSE. 
Hahn, K.; Celata, C.; Faltens, A.; Judd, D.; Seidl, P.; Lee, E. 
Lawrence Berkeley Lab., CA (United States). May 1993. 11p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC03-76SF00098. (HIFAN-582;CONF-9305136-7: _ International 
symposium on heavy ion fusion, Frascati (Italy), 25-28 May 1993). 
Order Number DE93019239. Source: OSTI; NTIS; INIS; GPO Dep. 

Previous Heavy lon Fusion driver system studies suggest that 
transverse beam combining significantly reduces driver cost. In a 
combiner, several beams are brought together to a common trans- 
port channel which accommodates the increased line charge 
density. Combining intense beams increases the transverse emit- 
tance mainly due to the heating of the beam by space charge 
forces as the non-uniform original beam configuration becomes 
more uniform. The combiner itself introduces additional aberrations, 
which are small for the present design. Those aberrations are due 
to the reduced available space for the focusing electrodes and re- 
duced clearance from the beamlets to the surrounding electrodes, 
thereby generating field aberrations and larger image forces. These 
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aberrations can also lead to particle loss. We have studied a par- 
ticular design of the proposed Induction Linac System Experiment 
(ILSE) combiner which is a first-order achromat that tolerates a 
rather large fractional head-to-tail momentum tilt of +10%. Using a 
2-D particle-in-cell code we have found that ~7% of particles are 
lost in the combiner. The emittance growth after the combiner is 
large enough so that the emittance growth due to combiner aberra- 
tions is unimportant. The scaled projection to a driver shows the 
growth is small enough to be tolerated. At present, methods of im- 
proving combiner design to reduce particle loss and to minimize 
emittance growth are being studied. 


37887 (LBL—33805) Induction accelerator development for 
heavy ion fusion. Reginato, L.L. Lawrence Berkeley Lab., CA 
(United States). May 1993. 18p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract AC03-76SF00098. 
(HIFAN-584 ;CONF-9305136-8: International symposium on heavy 
ion fusion, Frascati (Italy), 25-28 May 1993). Order Number 
DE93019228. Source: OSTI; NTIS; INIS; GPO Dep. 

For approximately a decade, the Heavy lon Fusion Accelerator 
Research (HIFAR) group at LBL has been exploring the use of in- 
duction accelerators with multiple beams as the driver for inertial 
fusion targets. Scaled experiments have investigated the transport 
of space charge dominated beams (SBTE), and the current amplifi- 
cation and transverse emittance control in induction linacs (MBE-4) 
with very encouraging results. In order to study many of the beam 
manipulations required by a driver and to further develop economi- 
cally competitive technology, a proposal has been made in 
partnership with LLNL to build a 10 MeV accelerator and to con- 
duct a series of experiments collectively called the Induction Linac 
System Experiments (ILSE).The major components critical to the 
ILSE accelerator are currently under development. We have con- 
structed a full scale induction module and we have tested a 
number of amorphous magnetic materials developed by Allied 
Signal to establish an overall optimal design. The electric and mag- 
netic quadrupoles critical to the transport and focusing of heavy ion 
beams are also under development. The hardware is intended to 
be economically competitive for a driver without sacrificing any of 
the physics or performance requirements. This paper will concen- 
trate on the recent developments and tests of the major 
components required by the ILSE accelerator. 


37888 


(LBL-33806) High current injector for heavy ion fu- 
sion. Yu, S.; Eylon, S.; Chupp, W.W. Lawrence Berkeley Lab., CA 
(United States). May 1993. 14p. Sponsored by USDOE, Washing- 


ton, DC (United States). DOE Contract AC03-76SF00098. 
(HIFAN-—585;CONF-9305136-9: International symposium on heavy 
ion fusion, Frascati (Italy), 25-28 May 1993). Order Number 
DE93019241. Source: OSTI; NTIS; INIS; GPO Dep. 

A 2 MV, 800 mA, K* injector for heavy ion fusion studies is un- 
der construction. This new injector is a one-beam version of the 
proposed 4-beam ILSE injector. A new 36-module MARX is being 
built to achieve a 5 ys flat top. The high voltage generator is stiff 
(< 5kQ) to minimize effects of beam-induced transients. A large (~ 
7 in. diameter) curved hot alumina-silicate source emits a 1 us 
long beam pulse through a gridless extraction electrode, and the 
ions are accelerated to 1 MV in a diode configuration. Acceleration 
to 2 MV takes place in a set of electrostatic quadrupole (ESQ) 
units, arranged to simultaneously focus and accelerate the ion 
beam. Heavy shields and other protection devices have been built 
in to minimize risks of high voltage breakdown. Beam aberration 
effects through the ESQ have been studied extensively with theory, 
simulations, and scaled experiments. The design, simulations, ex- 
periments, and engineering of the ESQ injector will be presented. 


37889 (LBL-33920) lon sources for induction linac driven 
heavy lon fusion. Rutkowski, H.L.; Eylon, S.; Chupp, W.W. 
Lawrence Berkeley Lab., CA (United States). Aug 1993. 13p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC03-76SF00098. (CONF-9308136—4: 5. international 
conference on ion sources, Peking (China), 31 Aug - 4 sep 1993). 
Order Number DE93040639. Source: OSTI; NTIS; INIS; GPO Dep. 

The use of ion sources in induction linacs for heavy ion fusion is 
fundamentally different from their use in the rf linac-storage rings 
approach. Induction linacs require very high current, short pulse 
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extraction usually with large apertures which are dictated by the in- 
jector design. One is faced with the problem of extracting beams in 
a pulsed fashion while maintaining high beam quality during the 
pulse (low-emittance). Four types of sources have been studied for 
this application. The vacuum arc and the rf cusp field source are 
the plasma types and the porous plug and hot alumino-silicate sur- 
face source are the thermal types. The hot alumino-silicate 
potassium source has proved to be the best candidate for the next 
generation of scaled experiments. The porous plug for potassium is 
somewhat more difficult to use. The vacuum arc suffers from noise 
and lifetime problems and the rf cusp field source is difficult to use 
with very short pulses. Operational experience with all of these 
types of sources is presented. 


37890 (NIFS-PROC—12) Proceedings of Japan-U.S. work- 
shop P-196 on high heat flux components and plasma surtace 
interactions for next devices. Wilson, K.N. (Sandia National Lab., 
Livermore, CA (United States)); Yamashina, T. (eds.). National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1993. 323p. (CONF- 
9211262-: Japan-U.S. workshop P-196 on high heat flux 
components and plasma surface interactions for next devices, Ka- 
suga (Japan), 17-19 Nov 1992). Order Number DE94701164. 
Source: OSTI; NTIS; INIS. 

The Japan-US Workshop P-196 was successfully carried out in 
Kyushu University, Chikushi Campus, from November 17 to 19. 
The major concern was on the research and development required 
both for international Thermonuclear Experimental Reactor (ITER) 
and Large Helical Device (LHD). Most of the discussion items was 
similar to that of the last workshop, e.g. PFC and PSI in Large De- 
vice, High Heat Flux Component, Laboratory Studies and Neutron 
Damage. The presentation number concerning High Heat Fiux 
Component was largest. (J.P.N.). 


37891 (ORNL/TM—12216) The TST: A small Steady-State 
Tokamak for integrated Divertor Testing. Peng, Y.K.M.; Colchin, 
R.J.; Swain, D.W.; Nelson, B.E.; Monday, J.F. Oak Ridge National 
Lab., TN (United States). Sep 1993. 144p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 


Order Number DE94001016. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following topics: The TST program; the 
TST physics basis; the TST auxiliary H&CD systems; the test di- 
vertors; the TST device; and ancillary systems. 


37892 (SAND-92-2754C) Development and characteriza- 
tion of a time-, position- and energy-resolved x-ray diagnostic 
for PBFA li target experiments. Derzon, M.S. (Sandia National 
Labs., Albuquerque, NM (United States)); Filuk, A.B.; Pantuso, J.; 
Dukart, R.J.; Olsen, R.; Barber, T.; Bernard, M. Sandia National 
Labs., Albuquerque, NM (United States). [1992]. 12p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-930722-24: Annual meeting of the Society of 
Photo-Optical Instrumentation Engineers (SPIE), San Diego, CA 
(United States), 11-16 Jul 1993). Order Number DE93019429. 
Source: OSTI; NTIS; INIS; GPO Dep. 

A time-, position- and energy-fesolved soft x-ray (100-500 eV) 
diagnostic is being developed for PBFA II target experiments. The 
diagnostic provides measurements of hydrodynamic motion and 
thermal gradients in light-ion fusion targets. A slit-image of the 
source is imprinted onto thin sheets (20m) of organic scintillator 
to create a one-dimensional image. The scintillator light is then 
proximity-coupled to a linear array of fiber-optics that transports the 
light to a streak camera that is operated without an intensifier. The 
streak camera output is recorded on a charge-coupled-device 
(CCD) camera. We are characterizing the spatial and temporal res- 
olutions of the systems. This is done by collecting data from as 
many as 90 individual fibers and correcting for variations in 
throughput and the effects of spatial resolution to roughly 5% stan- 
dard deviation in their relative throughput. Spatial resolution of 
these systems at the source is approximately 0.4 mm. Timing reso- 
lution is nominally 2 ns and it is limited primarily by the scintillator 
response and dispersion in the 50-m-long fiber array. We describe 
the measurement techniques and the results of the characteriza- 
tion. 


37893 (UCRL-CR-113135) Generalized energy principle for 
flute perturbations in axisymmetric mirror machines. Lansky, 
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I.M. (AN SSSR, Novosibirsk (Russian Federation). Inst. Yadernoj 
Fiziki); Ryutov, D.D. Lawrence Livermore National Lab., CA (United 
States). 20 Jan 1993. 20p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-48. Order Number 
DE93019399. Source: OSTI; NTIS; GPO Dep. 

Axial symmetry is a very desirable property of the mirror devices 
both for fusion and neutron source applications. The main obstacle 
to be circumvented in the development of such systems, is the flute 
instability of axisymmetric mirrors. In recent years there appeared a 
number of proposals, devoted to the stabilization of the flute pertur- 
bations in the framework of axisymmetric magnetic configurations, 
which are based on the combining of the MHD unstable central cell 
with various types of end-cell stabilizers. In the present paper we 
concentrate ourselves just on this scheme, including long solenoid 
with a uniform field, conjugated with the end stabilizing anchor, in- 
tended to provide MHD stability of the system as a whole. The 
attractive feature of such a configuration is that it allows to exploit 
finite larmor radius (FLR) effects for the stabilization of the flute 
perturbations. As is well known, FLR effects, being strong, stabilize 
all flute modes, except the one with azimuthal number m = 1, cor- 
responding to the “rigid” displacement of the plasma column (the 
“global” mode). Consequently, in the conditions when FLR effects 
dominate, the anchor has to stabilize the “global’ mode only. Bear- 
ing in mind a favorable influence of FLR effects we, however, don't 
restrict our paper by discussion of only “global” mode stability and 
consider a general case of an arbitrary azimuthal mode. 


37894 (UCRL-CR-114516) Design considerations for a 1 
MW CW gyrotron with an internal converter. Felch, K. (Varian 
Associates, Inc., Palo Alto, CA (United States)); Chu, T.S.; Huey, 
H.; Jory, H.; Neilson, J.; Schumacher, R.; Lorbeck, J.A.; Vernon, 
R.J. Lawrence Livermore National Lab., CA (United States); Varian 
Associates, Inc., Palo Alto, CA (United States); Wisconsin Univ., 
Madison, WI (United States). Dept. of Electrical and Computer En- 
gineering. Jul 1993. 4p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-9309124— 
3: 18. annual international conference on infrared and millimeter 
waves, Colchester (United Kingdom), 6-10 Sep 1993). Order Num- 
ber DE93019919. Source: OSTI; NTIS; GPO Dep. 

Varian is carrying out the development of high-power, CW 
gyrotrons at frequencies ranging from 100-140 GHz. Recent ex- 
periments, carried out at a frequency of 110 GHz, resulted in the 
generation of output powers of 500 kW for 2.5-second pulses and 
1 MW for 1 ms pulse durations. The output mode of this tube was 
a whispering-gallery mode, based on the TE22.2 mode employed in 
the interaction cavity. Current design activity is aimed at producing 
a 1 MW CW gryotron at the same frequency, but with a guassian 
output mode structure. This type of output mode is desirable for 
low-loss transmission in a corrugated waveguide or mirror trans- 
mission line. In addition to the change in output coupling, the cavity 
mode will be changed to the TEz..¢ mode. The higher order cavity 
mode is consistent with higher power or higher frequency require- 
ments that will be addressed in subsequent development activities. 


37895 (UCRL-CR-—114985) Fabrication and characterization 
of hollow silica aerogel spheres using sol-gel processing in 
the dual nozzle generation system: Final report. Kim, K. (Illinois 
Univ., Urbana, IL (United States)); Jang, K.Y. Lawrence Livermore 
National Lab., CA (United States); Illinois Univ., Urbana, IL (United 
States). May 1993. 194p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93019618. Source: OSTI; NTIS; GPO Dep. 

A system was designed for fabricating uniform, hollow silica 
aerogel spheres of controlled size, thickness, and porosity that 
may be required for manufacture of cryogenic ICF Targets. The 
method was a combination of a droplet generation method and sol- 
gel processing. The parameters controlling the properties of the 
resulting silica aerogel spheres were the detailed chemical makeup 
of the reactant solution and the gelation medium, and the dimen- 
sions and relative positions of the nozzles used for the droplet 
generation. A detailed study designed to understand and control 
the kinetics of the sol-gel processing that was responsible for the 
hollow silica-aerogel sphere formation is reported. Specifically, the 
optimum rheology and stoichiometry of the reactant solution, the 





make-up of the gelation/levitation gas mixture, and the characteris- 
tics of the resulting silica-aerogel spheres, such as size, thickness, 
porosity, pore size, and density, were investigated. Supercritical 
drying was performed for the elimination of residual solvents with- 
out shrinkage and cracking of hollow spheres. To monitor the 
hydrolysis and polymerization reactions Fourier Transform Infrared 
Spectroscopy, and Nuclear Magnetic Resonance were used. Ther- 
mogravimetric Analysis and Differential Thermal Analysis were 
used, along with the measurement of weight loss and linear shrink- 
age, to study the response of the aerogel spheres under heat 
treatment. Nitrogen adsorption-desorption isotherms were obtained 
to get such information as average pore size, pore size distribution, 
and specific surface area for the characterization of the internal 
structure of silica aerogel spheres. Hollow silica aerogel spheres 
with a low density and a high specific surface area were obtained 
from a reactant solution of 134-composition by using a gas levita- 
tion gelation method. 


37896 (UCRL-JC—111593) Effect of bandwidth on beam 
smoothing and frequency conversion at the third harmonic of 
the Nova laser. Pennington, D.M.; Henesian, M.A.; Dixit, S.N.; 
Powell, H.T.; Thompson, C.E.; Weiland, T.L. Lawrence Livermore 
National Lab., CA (United States). May 1993. 13p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. (CONF-930159-56: OE/LASE '93: International Society 
for Optical Engineering (SPIE) conference, Los Angeles, CA 
(United States), 13-23 Jan 1993). Order Number DE93019917. 
Source: OSTI; NTIS; GPO Dep. 

We present the results of experiments performed on the Nova 
laser system to determine the effect of bandwidth on third har- 
monic (3w) frequency conversion and beam smoothing by spectral 
dispersion (SSD). Our experiments utilized a wide bandwidth fiber 
optic cross-phase modulated (XPM) source and a narrower band- 
width microwave modulated (FM) source, each centered at 1053 
nm (1w). The FM source produced ~2 cm—' of bandwidth, modu- 
lated at 3 GHz; the XPM bandwidth was varied from 5 to 15 cm~", 
modulated by the temporally noisy output of a multimode Nd:glass 
laser (< 500 GHz). The FM beam showed no evidence of 
self-phase modulation in the laser chain produced by intensity fluc- 
tuations, and 1w bandwidth was tripled upon conversion to 3w (2-6 
cm~'). The 1w XPM bandwidth increased by > 25% due to self- 
phase modulation in the laser chain (16-22 cm-') due to it's 
relative noisy temporal structure. Over 50% of the 1u XPM band- 
width was transferred to the 3u beam (22-36 cm~"), yielding 
0.13% bandwidth at 3w. The maximum intrinsic narrowband 3w fre- 
quency conversion obtained using a type-il/type-l| KDP crystal 
array was 62%. The intrinsic efficiency obtained at the Nova 10- 
beam chamber is typically > 65%. We have developed broadband 
frequency conversion codes and broadband pulse simulations to 
model our results, and have obtained good agreement with experi- 
ment. Using a random phase plate without bandwidth, we obtained 
a smoothing level, o/l ~ 0.79, defined by the rms variance normal- 
ized with respect to the average intensity. This is less than the 
theoretically expected value of 1 for an ideal speckle pattern, and 
could be evidence of polarization smoothing as a result of focus 
lens birefringence. With spectral dispersion and RPP we demon- 
strated an excellent level of smoothing with the XPM source. 


37897 (UCRL-JC—111938) Computational model of a mag- 
netic modulator for copper lasers. Boley, C.D. Lawrence 
Livermore National Lab., CA (United States). Apr 1993. 6p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
W-7405-ENG-48. (CONF-930616-35: 9. IEEE pulsed power con- 
ference, Albuquerque, NM (United States), 21-23 Jun 1993). Order 
Number DE93019603. Source: OSTI; NTIS; GPO Dep. 

A numerical model of a three-stage magnetic modulator for cop- 
per lasers is described. The model follows in detail the hysteresis 
behavior of the magnetic switches and a transformer. The laser is 
treated via a simple model of field diffusion. The calculated voltage 
across the laser and current through the laser are shown to com- 
pare favorably with experiment. 


37898 (UCRL-JC—112246) Overview of WARP, a particle 
code for Heavy lon Fusion. Friedman, A. (Lawrence Livermore 
National Lab., CA (United States)); Grote, D.P.; Callahan, D.A.; 
Langdon, A.B.; Haber, |. Lawrence Livermore National Lab., CA 
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(United States). 22 Feb 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States); Department of Defense, Washington, 
DC (United States). DOE Contract W-7405-ENG-48 _ ;Al05- 
92ER54177 ;Al05-83ER40112. (CONF-930269-17: Computational 
accelerator physics conference (CAP93), Pleasanton, CA (United 
States), 22-26 Feb 1993). Order Number DE93018637. Source: 
OSTI; NTIS; GPO Dep. 

The beams in a Heavy lon beam driven inertial Fusion (HIF) ac- 
celerator must be focused onto small spots at the fusion target, 
and so preservation of beam quality is crucial. The nonlinear self- 
fields of these space-charge-dominated beams can lead to 
emittance growth; thus a self-consistent field description is neces- 
sary. We have developed a multi-dimensional discrete-particle 
simulation code, WARP, and are using it to study the behavior of 
HIF beams. The code’s 3d package combines features of an accel- 
erator code and a particle-in-cell plasma simulation, and can 
efficiently track beams through many lattice elements and around 
bends. We have used the code to understand the physics of ag- 
gressive drift-compression in the MBE-4 experiment at Lawrence 
Berkeley Laboratory (LBL). We have applied it to LBL’s planned 
ILSE experiments, to various “recirculator” configurations, and to 
the study of equilibria and equilibration processes. Applications of 
the 3d package to ESQ injectors, and of the r, z package to longi- 
tudinal stability in driver beams, are discussed in related papers. 


37899 (UCRL-JC—112247) Longitudinal beam dynamics for 
heavy ion fusion using WARPrz. Callahan, D.A. (Lawrence Liver- 
more National Lab., CA (United States)); Langdon, A.B.; Friedman, 
A.; Haber, |. Lawrence Livermore National Lab., CA (United 
States). 22 Feb 1993. 10p. Sponsored by USDOE, Washington, 
DC (United States); Department of Defense, Washington, DC 
(United States). DOE Contract W-7405-ENG-48 ;Al05-92ER54177 
;Al05-83ER40112. (CONF-930269-20: Computational accelerator 
physics conference (CAP93), Pleasanton, CA (United States), 22- 
26 Feb 1993). Order Number DE93019154. Source: OSTI; NTIS; 
GPO Dep. 

WARPrz is a 2.5 dimensional, cylindrically symmetric, electro- 
static, particle-in-cell code. It is part of the WARP family of codes 
which has been developed to study heavy ion fusion driver issues. 
WARP?rz is being used to study the longitudinal dynamics of heavy 
ion beams including a longitudinal instability that is driven by the 
impedance of the LINAC accelerating modules. This instability is of 
concern because it can enhance longitudinal momentum spread; 
chromatic abhoration in the lens system restricts the amount of 
momentum spread allowed in the beam in the final focusing sys- 
tem. The impedance of the modules is modeled by a continuum of 
resistors and capacitors in parallel in WARPrz. We discuss simula- 
tions of this instability including the effect of finite temperature and 
reflection of perturbations off the beam ends. We also discuss in- 
termittency of axial confining fields (“ears” fields) as a seed for this 
instability. 


37900 (UCRL-JC—112510) A FET-switched induction accel 
erator cell. Kirbie, H.C.; Cravey, W.R.; Hawkins, S.A.; Newton, 
M.A.; Ollis, C.W. Lawrence Livermore National Lab., CA (United 
States). 10 Jun 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930616— 
34: 9. IEEE pulsed power conference, Albuquerque, NM (United 
States), 21-23 Jun 1993). Order Number DE93019604. Source: 
OSTI; NTIS; INIS; GPO Dep. 

In this study, we limited our questions to ORNL, discussing their 
models with almost a dozen staff members from four divisions. We 
collected some low-level data about the models, and also tried to 
gain a sense of the philosophy of the modeler, and how each 
model fit into the larger perspective of ORNL’s and the scientific 
community's efforts. Time and budget prevented us from conduct- 
ing any larger study, but we have no reason to suppose that 
conclusions about ORNL’s models and modelers could not be ex- 
tended to the larger scientific community. 


37901 (UCRL-JC—112599) A novel scheme to handle highly 
pulsed loads with a standard helium refrigerator. Slack, D.S. 
Lawrence Livermore National Lab., CA (United States). 30 Jun 
1993. 9p. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract W-7405-ENG-48. (CONF-930703-26: International 
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cryogenic engineering conference and international cryogenic ma- 
terials conference, Albuquerque, NM (United States), 12-16 Jul 
1993). Order Number DE93019617. Source: OSTI; NTIS; GPO 
Dep. 

enien refrigerator performance degrades rapidly when it has to 
handle a varying or pulsed heat load. A novel scheme is presented 
to handle highly pulsed 4.5 K cryogenic loads with a standard he- 
lium refrigerator by isolating it from these pulses. The scheme uses 
a relatively simple arrangement of control valves, heat exchangers, 
and a storage dewar. Applications include pulsed tokamak ma- 
chines such as TPX (Tokamak Physics Experiment) and ITER 
(international Thermonuclear Experimental Reactor). For example, 
the TPX (currently in the conceptual design phase in a DoE con- 
tract) requires an average 4.5 K refrigerator capacity of about 10 
kW; however, pulsed loads caused by eddy current and nuclear 
heating will exceed 100 kW. The scheme presented here provides 
a method for handling these pulsed loads. Because of the simple 
and proven nature of the components involved and the thermody- 
namic properties of the helium, the system could be implemented 
for projects such as TPX or ITER with little or no development. 


37902 (UCRL-JC—113284) Recirculating induction accelera- 
tors for heavy ion fusion. Barnard, J.J. (Lawrence Livermore 
National Lab., CA (United States)); Deadrick, F.; Bangerter, R.O. 
Lawrence Livermore National Lab., CA (United States); Lawrence 
Berkeley Lab., CA (United States). 21 Jun 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48 ;AC03-76SF00098. (CONF-9305136—5: International 
symposium on heavy ion fusion, Frascati (Italy), 25-28 May 1993). 
Order Number DE93019146. Source: OSTI; NTIS; INIS; GPO Dep. 

We have recently completed a two-year study of recirculating in- 
duction heavy-ion accelerators (recirculators) as low-cost drivers 
for inertial-fusion-energy power plants. We present here a sum- 
mary of that study and other recent work on recirculators. 


37903 (UCRL-LR—105821-93-1, pp. 1-9) The Beamlet front 
end: Prototype of a new pulse generation system. Van Won- 
terghem, B.M.; Speck, D.R.; Norman, M.J.; Karpenko, V.; Wilcox, 
R.B. Lawrence Livermore National Lab., CA (United States). 
[1992]. In Inertial confinement fusion quarterly report, October— 
December 1992: Volume 3, No. 1. 64p. Order Number 
DE93017512. Source: OSTI; NTIS. 

In conceptual designs for new ICF facilities, multimegajoule 
Nd:glass-based laser systems irradiate targets. To achieve the re- 
quired cost efficiency, extensive use is made of very high density 
multisegment amplifiers in a multipass configuration with high beam 
fill factors. Large aperture optical components in such facilities will 
experience very high fluences and require sufficient bandwidth to 
suppress the damage and energy loss caused by stimulated Bril- 
louin scattering. In addition, various target irradiating schemes 
require large bandwidth and flexible pulse shaping. With the tech- 
nology employed in the Nova front end, it would be exceedingly 
expensive to build a pulse generation and distribution system that 
would satisfy the requirements of multimegajoule lasers. A front- 
end system with more flexibility, better stability and reliability, and 
lower initial and operating cost is needed. The Beamlet Demonstra- 
tion Project is being constructed as a testbed for the basic physical 
principles on which future ICF laser systems will be based. For this 
project, the authors developed and finished the initial testing of an 
advanced front end. This front.end system makes extensive use of 
new technologies to provide reliable operation and simultaneous 
flexible spatial beam shaping, temporal pulse shaping (200 ps to 10 
ns), bandwidth generation (up to 30 GHz), and output pulse ener- 
gies exceeding 10 J. The authors produced 3-ns output pulses with 
energy up to 10.5 J and a flat-topped 5 x 5 cm beam profile. They 
also demonstrated amplification of shaped pulses with a 15:1 con- 
trast and bandwidth exceeding 48 GHz. The present performance 
exceeds the expected input energy required for driving the Beamilet 
laser to its milestone shot (5 kJ at 3w in a 3-ns pulse). Here they 
describe the system components and performance, based upon 
over 100 full front end shots being completed since they achieved 
the assembly milestone in September 1992. 16 refs., 13 figs. 


37904 


computer simulations of ultra-intense, short-pulse laser- 
plasma interactions. Wilks, S.C.; Kruer, W.L.; Langdon, A.B. 
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(UCRL-LR-105821-93-1, pp. 28-34) Two-dimensional 
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Lawrence Livermore National Lab., CA (United States). [1992]. In 
Inertial confinement fusion quarterly report, October-December 
1992: Volume 3, No. 1. 64p. Order Number DE93017512. Source: 
OSTI; NTIS. 

The authors report on the results of a series of computer simula- 
tions describing the interaction of ultra-intense laser light with a 
preformed plasma created on the surface of a solid. The motion of 
the plasma electrons in the presence of the laser electric field as- 
sociated with intensities greater than 10'® W.,m?/cm? is extremely 
relativistic. The 2-D PIC code provides valuable insight into many 
complex and nonlinear processes that arise in this interaction. 
They find that there is efficient absorption of laser light (> 50%) by 
the plasma. Most of the energy is absorbed at the critical surface, 
resulting primarily in the generation of very energetic electrons and 
ions. The dominant absorption mechanism for the case of normal 
incidence is J x B heating of the electrons. The temperature of the 
hot electrons generated by this mechanism can be estimated by 
knowing the ponderomotive potential of the laser. Another interest- 
ing aspect of the interaction is that a hydrodynamic instability 
develops on the critical surface due to the large light pressure of 
the laser. As the laser impinges on the target, the central ripple ac- 
celerates into the overdense plasma, which forms a low density 
channel past the critical surface. The absorption is further en- 
hanced because the laser electric field can now directly drive 
electrons across the density gradient provided by the channel 
walls. Finally, the simultations provide insight into recent experi- 
mental absorption measurements. 22 refs., 7 figs. 


37905 (UCRL-LR-—105821-93-1, pp. 35-40) Neutron detec- 
tors for measuring the fusion burn history of ICF targets. 
Murphy, T.J.; Lerche, R.A. Lawrence Livermore National Lab., CA 
(United States). [1992]. In Inertial confinement fusion quarterly re- 
port, October-December 1992: Volume 3, No. 1. 64p. Order 
Number DE93017512. Source: OSTI; NTIS. 

This article describes neutron detectors which have been devel- 
oped for diagnostics of implosion properties of inertial confinement 
targets. The interest is in measuring the fusion rate as a function of 
time relative to the incident drive radiation. Such measurements 
characterize the implosion and hydrodynamics of the target, and 
are a sensitive indicator of the experimenters ability to accurately 
model energy transport between laser and target. Neutrons are 
largely unaffected by plasma interactions and most escape the tar- 
get without collision. Thus the time distribution of the escaping 
neutrons can infer the burn history based on a known time-of-flight 
delay. This article describes three detectors used to measure tar- 
get burn history. The first is the low-resolution neutron emission 
time microchannel plate, which measures the average emission 
time of fusion neutrons relative to the laser pulse. The second is 
the gallium arsenide radiation-induced conductivity detector, which 
measures burn history with fair resolution and sensitivity. The third 
detector is the sensitive, 25-ps resolution neutron temporal diag- 
nostic, a streak camera-based instrument. In addition to the 


instruments currently in use, other proposed detectors are men- 
tioned. 


37906 (UCRL-LR—105821-93-1, pp. 41-49) The recirculator. 
Barnard, J.J.; Deadrick, F.; Friedman, A.; Grote, D.P.; Griffith, L.V.; 
Kirbie, H.C.; Neil, V.K.; Newton, M.A.; Paul, A.C.; Sharp, W.M.; 
Shay, H.D.; Bangerter, R.O.; FAltens, A.; Fong, C.G.; Judd, D.L.; 
Lee, E.P.; Reginato, L.L; Yu, S.S.; Godlove, T.F. Lawrence 
Livermore National Lab., CA (United States). [1992]. In Inertial con- 
finement fusion quarterly report, October-December 1992: Volume 
3, No. 1. 64p. Order Number DE93017512. Source: OSTI; NTIS. 
The authors have shown that, using their best estimates of phys- 
ical parameters and component costs, a 4 MJ recirculator driver, 
with a 35% efficiency would have a projected cost of approximately 
$500 million. The cost and efficiency compare favorably with previ- 
ous estimates of these quantities for linear induction accelerators. 
Studies are underway to compare recirculators with linear induction 
machines using identical costing algorithms. The crucial engineer- 
ing issues identified include the high repetition rate of the induction 
core pulsers and the efficient energy recovery in the ramped dipole 
magnets. Small-scale experiments are in progress to validate the 
engineering solutions to these issues. In addition, a recirculator 





ring is being planned for the proposed Induction Linac Systems Ex- 
periment facility, currently being designed at Lawrence Berkeley 
Laboratory. This ring would provide an integrated test of the recir- 
culator concept. The crucial physics issues to be tested include the 
maintenance of the high vacuum, beam centroid and beam emit- 
tance control. To date, the authors’ studies have not revealed 
insurmountable hurdles although critical desorption coefficient data 
are required to validate their assumptions on the vacuum system. 
In general, they find that a driver based on the induction recircula- 
tor is an economically attractive candidate for an HIF power plant 
which merits further experimental and theoretical research. 29 
refs., 1 fig., 1 tab. 


37907 (UCRL-LR-105821-93-1, pp. 50-53) Lasnex evolves 
to exploit computer industry advances. Busby, L.; Dubois, P.F.; 
Wilson, S. Lawrence Livermore National Lab., CA (United States). 
[1992]. In Inertial confinement fusion quarterly report, October— 
December 1992: Volume 3, No. 1. 64p. Order Number 
DE93017512. Source: OSTI; NTIS. 

Lasnex is a computer program for modeling the physics of ICF 
targets. Initially created by G. Zimmerman in 1970, Lasnex has 
evolved through several generations of supercomputer hardware 
and operating systems. Five years ago, the Lasnex group antici- 
pated the development of low-cost, high-performance UNIX 
workstations and the demise of Livermore-specific languages and 
operating systems. Users were pressing for more power and 
control over the modeling. Thus, the authors embarked on an ambi- 
tious project with several specific goals: (1) Replace the computer 
science portion of Lasnex with the Basis program-development 
system, giving users much more control. (2) Run the same Lasnex 
problem on UNIX workstations and the Crays and obtain essen- 
tially the same results. (3) Make restart dumps and postprocessing 
files portable among all computer platforms. That is, these files can 
be used on any computer without translation no matter where they 
were written. (4) Manage source codes, program compilations, and 
program releases with a modern, automated system on the work- 
stations. (5) Replace the Lasnex graphics library with a widely 
available commercial or government product. (6) Rewrite the Las- 
nex manual and produce it with a modern desk-top publishing 
system. The goals have been realized: (1) The users enjoy the 
power of the Basis system, and the Lasnex group’s working 
conditions are greatly improved with the workstation-centered de- 
velopment system. (2) Lasnex produces portable files that may be 
read on the network of Hewlett-Packard and Sun workstations, and 
on the Cray machines under both the Cray UNICOS and Livermore 
NLTSS operating systems. (3) Lasnex production runs are man- 
aged on workstations with a newly installed batch system. (4) The 
National Center for Atmospheric Research (NCAR) graphics library 
is being used. (5) The Lasnex manual has been completely revised 
and its production uses commercial, not local, technology. 


37908 (UCRL-LR-105821-93-2) Inertial confinement fusion 
quarterly report, January-March 1993: Volume 3, No. 2. 
Amendt, P.A. (ed.). Lawrence Livermore National Lab., CA (United 
States). 1993. 60p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040436. Source: OSTI; NTIS; GPO Dep. 

This report discusses the following topics: High Fluence Third 
Harmonic Generation; Ultraviolet Induced Transient Absorption in 
KDP and Its Influence on Fourth Harmonic Frequency Conversion; 
Relativistic Semiclassical Atomic Transition Rates; Verification of 
OPAL Opacity Code Predictions for Conditions of Astrophysical In- 
terest; Solid Hydrogen Surfaces; Large Aperture Sol-Gel Random 
Phase Plates for Beam Smoothing on Nova; and Neutron Time-of- 
Flight lon Temperature Diagnostic for Nova. 


37909 (WSRC-MS-—93-255) Hydrogen isotope separation 
experience at the Savannah River Site. Lee, M.W. Westinghouse 
Savannah River Co., Aiken, SC (United States). [1993]. 5p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC09-89SR18035. (CONF-930937—2: Course and workshop on tri- 
tium technology for fusion reactors, Varenna (Italy), 6-14 Sep 1993). 
Order Number DE93019832. Source: OSTI; NTIS; INIS; GPO Dep. 

Savannah River Site (SRS) is a sole producer of tritium for US 
Weapons Program. SRS has built Facilities, developed the tritium 
handling processes, and operated safely for the last forty years. 
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Tritium is extracted from the irradiated reactor target, purified, 
mixed with deuterium, and loaded to the booster gas bottle in the 
weapon system for limited lifetime. Tritium is recovered from the 
retired bottle and recycled. Newly produced tritium is branded into 
the recycled tritium. One of the key process is the hydrogen iso- 
tope separation that tritium is separated from deuterium and 
protium. Several processes have been used for the hydrogen iso- 
tope separation at SRS: Thermal Diffusion Column (TD), Batch 
Cryogenic Still (CS), and Batch Chromatography called Fractional 
Sorption (FS). TD and CS requires straight vertical columns. The 
overail system separation factor depends on the length of the col- 
umn. These are three story building high and difficult to put in 
glove box. FS is a batch process and slow operation. An improved 
continuous chromatographic process called Thermal Cycling Ab- 
sorption Process (TCAP) has been developed. It is small enough 
to be about to put in a glove box yet high capacity comparable to 
CS. The SRS tritium purification processes can be directly applica- 
ble to the Fusion Fuel Cycle System of the fusion reactor. 
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37910 (DOE/ER—0596T) Advanced Energy Projects: FY 
1993, Research summaries. USDOE Office of Energy Research, 
Washington, DC (United States). Advanced Energy Projects Div. 
Sep 1993. 83p. Sponsored by USDOE, Washington, DC (United 
States). Order Number DE94000539. Source: OSTI; NTIS; INIS; 
GPO Dep. 

AEP has been supporting research on novel materials for energy 
technology, renewable and biodegradable materials, new uses for 
scientific discoveries, alternate pathways to energy efficiency, alter- 
native energy sources, innovative approaches to waste treatment 
and reduction, etc. The summaries are grouped according to pro- 
jects active in FY 1993, Phase | SBIR projects, and Phase Il SBIR 
projects. Investigator and institutional indexes are included. 


37911 (DOE/ER/75778—-1) Inner-City Energy and Environ- 
mental Education Consortium. Weston Inst., West Chester, PA 
(United States). 11 Jun 1993. 561p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract FG02-92ER75778. 
Order Number DE93041297. Source: OSTI; NTIS; GPO Dep. 

The numbers of individuals with adequate education and training 
to participate effectively in the highly technical aspects of environ- 
mental site cleanup are insufficient to meet the increasing demands 
of industry and government. Young people are particularly sensitive 
to these issues and want to become better equipped to solve the 
problems which will confront them during their lives. Educational in- 
Stitutions, on the other hand, have been slow in offering courses 
and curricula which will allow students to fulfill these interests. This 
has been in part due to the lack of federal funding to support new 
academic programs. This Consortium has been organized to 
initiate focused educational effort to reach inner-city youth with in- 
teresting and useful energy and environmental programs which can 
lead to well-paying and satisfying careers. Successful Consortium 
programs can be replicated in other parts of the nation. This report 
describes a pilot program in Washington, DC, Philadelphia, and 
Baltimore with the goal to attract and retain inner-city youth to 
pursue careers in energy-related scientific and technical areas, en- 
vironmental restoration, and waste management. 


37912 (DOE/RL—93-59) 1992 Environmental Summer Sci- 
ence Camp Program’ evaluation: The International 
Environmental institute of Westinghouse Hanford Company. 
Westinghouse Hanford Co., Richland, WA (United States). Jul 
1993. 116p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC06-87RL10930. Order Number 
DE93019983. Source: OSTI; NTIS; GPO Dep. 

This report describes the 1992 Westinghouse Hanford Company/ 
US Department of Energy Environmental Summer Science Camp. 
The objective of the “camp” was to motivate sixth and seventh 
graders to pursue studies in math, science, and the environment. 
This objective was accomplished through hands-on fun activities 
while studying the present and future challenges facing our envi- 
ronment. The camp was funded through Technical Task Plan, 
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424203, from the US Department of Energy-Headquarters, Office 
of Environmental Restoration and Waste Management, Technology 
Development,to Westinghouse Hanford Company's international 


Environmental Institute, Education and Internship Performance 
Group. 


37913 (ETDE-GB-509) Annual report 1992. World Energy 
Council, London (UK). 1993. 52p. Order Number DE94704014. 
Source: OSTI; NTIS (US Sales Only). 

Reports are presented on the World Energy Council (WEC) Ex- 
ecutive Assembly and 15th Congress, both of which were held in 
Madrid in September 1992. Ten new national Member Committees 
were elected at the Assembly, bringing the total to 100. The activi- 
ties of 30 member committees during the year are noted. The work 
of the WEC standing Committees, the Administrative, Programme 
and studies committees is reviewed. A number of Technical/Study 
Committees have been active throughout the year in the following 
areas: Availability of Thermal Generating Plants; Energy Issues of 
Developing Countries; Energy Terminology; Environmental and En- 
ergy Aspects of Waste Handling; National Energy Data; Renewal 
Energy Resources; Survey of Energy Sources; Papers presented 
at the Congress by these committees and by the WEC Commis- 
sion on Energy for Tomorrow's World are listed. The membership 
and terms of reference of the standing, Technical study committees 
and of the Commission are given. A Financial Report and Ac- 
counts conclude the Annual Report. (U.K.) 
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Refer also to citation(s) 35154, 35332, 36162, 37938, 37940, 
37941, 37947 


37914 (CNEA-F—1/93) Progress report 1992. Research and 
Development Branch. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1993. 203p. (In Spanish). Order Number 
DE94603646. Source: OSTI; NTIS (US Sales Only); INIS. 


This progress report describes the activities developed by the 
Research and Development Branch of the Argentine National 
Atomic Energy Commission during 1992. 


37915 (CNEA-NT-—10/91) Progress report 1989-1990. Materi- 
als Science Department. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1991. 8ip. (In Spanish). (CNEA-PMM— 
V/9.). Order Number DE94603647. Source: OSTI; NTIS (US Sales 
Only); INIS. 

This report describes the activities performed by the Materials 
Science Department of the Argentine National Atomic Energy Com- 
mission during 1989-1990. 


37916 (DOE/IG—0330) Report on audit of management and 
operating contractors’ subcontract administration. USDOE Of- 
fice of Inspector General, Oak Ridge, TN (United States). Eastern 
Regional Audit Office. 10 Aug 1993. 30p. Sponsored by USDOE, 
Washington, DC (United States). Source: OSTI (Free of Charge). 

Report to The Secretary. 

The four audited DOE contractors had not established adequate 
systems to award and administer subcontracts. Their systems did 
not provide for fair and effective competition, reasonable costs and 
prices, and timely closure of completed subcontracts. These condi- 
tions existed because contractors did not ensure that employees 
adhered to contract terms and company policies, and because the 
Department did not adequately monitor contractors’ purchasing 
systems. As a result, the Department paid excessive prices for 


goods and services and committed more funds than needed for 
subcontract costs. 


37917 (DOE/WIPP-92-026C) Ensuring cost effectiveness in 
the TAP process. Trego, A.L. Westinghouse Electric Corp., Carls- 
bad, NM (United States). Waste Isolation Div. 16 Jun 1992. 7p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC04-86AL31950. (CONF-9206164—4: 1992 DOE training 
accredited program conference, Phoenix, AZ (United States), 16-18 
Jun 1992). Order Number DE93017929. Source: OSTI; NTIS; 
GPO Dep. 
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The Training Accredition Program (TAP) at the Waste Isolation 
Division (WID) is discussed by the general manager. Cost effec- 
tiveness in the TAP process is made possible by saving through 
sharing which refers to the exchange and co-development of infor- 
mation and technology among Westinghouse Government 
owned-contractor operators and with other organizations. In 1990 a 
comprehensive management and supervisor training (MAST) pro- 
gram plan was devised and a MAST certification program of 31 
self-paced written moduler was developed. This program has 
proven to be inexpensive to develop and implement when com- 
pared to classroom training. In addition, total quality is used as a 
tool to continuously improve work process. Continuous improve- 
ment requires continued evaluation of work process, such as TAP 
analysis and development in summary to make training at DOE fa- 
cilities the most cost-effective training anywhere, we need to share, 
challenge conventional wisdom, and seek to continuously improve. 


37918 (IAEA-TC-PM-001) Country programme review. 
Ethiopia. International Atomic Energy Agency, Vienna (Austria). 
Div. of Technical Co-operation Programmes. 1991. 35p. Project 
INT/0/053. Order Number DE94601489. Source: OSTI; NTIS (US 
Sales Only); INIS. 

This document reviews the current nuclear program in Ethiopia, 
identifying the peaceful uses of nuclear technology in the country 
and possible future technical cooperation activities. Separate brief 
sections deal with food and agriculture; human health; water and 
geothermal resources; industrial applications and instrumentation; 
radiation protection; higher education; programming, coordination 
and development. 


37919 (IAEA-TC-PM-002) Country programming mission. 
Namibia. International Atomic Energy Agency, Vienna (Austria). 
Div. of Technical Co-operation Programmes. 1991. 32p. Order 
Number DE94601490. Source: OSTI; NTIS (US Sales Only); INIS. 

In response to a request from the Government of Namibia con- 
veyed in a letter dated 29 November 1990 IAEA provided a 
multi-disciplinary Programming Mission which visited Namibia from 
15 - 19 July 1991. The terms of reference of the Mission were: 1. 
To assess the possibilities and benefits of nuclear energy applica- 
tions in Namibia’s development; 2. To advise on the infrastructure 
required for nuclear energy projects; 3. To assist in the formulation 
of project proposals which could be submitted for Agency assis- 
tance. This report is based on the findings of the Mission and falls 
into 3 sections with 8 appendices. The first section is a country 
profile providing background information, the second section deals 
with sectorial needs and institutional review of the sectors of agri- 
culture including animal production, life sciences (nuclear medicine 
and radiotherapy) and radiation protection. The third section in- 
cludes possible future technical co-operation activities. 


37920 (INIS-AR-032) National Atomic Energy Commission: 
42 years of research and production for the country. Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina). 1992. 
70p. (In Spanish). Order Number DE94603649. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The advances performed by the Argentine National Atomic En- 
ergy Commission, during 42 years, are reported. ills. 


37921 (INIS-mf-13705) ANSTO. Annual report 1990-1991. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights, NSW _ (Australia). [1991]. 96p. Order Number 
DE94601491. Source: OSTI; NTIS (US Sales Only); INIS. 

The tasks and activities of the Australian Nuclear Science and 
Technology Organization (ANSTO) are reviewed. Five priority areas 
of research have been identified which warrant the investment of 
resources in order to achieve national priorities: advanced ceram- 
ics, crystal and molecular structures, processing and utilisation of 
radioactive materials, radiopharmaceuticals waste management. 
The main achievements are briefly outlined. Detailed financial 
statements are also included. External revenues from the private 
sector represented 77% of the total revenue while export earnings 
were 6.3%. ANSTO has achieved a revenue level of 30.3% of its 
total appropriation, well ahead of the timetable set by Government 
for revenue earning by ANSTO. tabs.., ills. 





37922 (INIS-mf-13706) ANSTO. Annual report 1991-1992. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights, NSW _ (Australia). [1992]. 74p. Order Number 
DE94601492. Source: OSTI; NTIS (US Sales Only); INIS. 

Development and investment at the Australian Nuclear Science 
and Technology Organization (ANSTO) has continued to be fo- 
cussed on providing facilities that are of the world standard. The 
opening of the tandem accelerator and the supercomputing facility 
are examples of this commitment. The opening of the National 
Medical Cyclotron (NMC) in March 1992 provides Australia with 
new capabilities in nuclear medicine since it produces radiophar- 
maceuticals which complements those produced by the HIFAR 
research reactor. The objectives and research projects of Ad- 
vanced Materials, Application of Nuclear Physics, Biomedicine and 
Health, Environmental Science, Industrial Technology, the NMC, 
Nuclear Technology and ANSTO Engineering programs are pre- 
sented. The financial statement for the year under review is also 
presented. tabs. ills 


37923 (INIS-mf-13709) Annual report 1992-93. Department 
of Atomic Energy, Bombay (!ndia). 1998. 123p. Order Number 
DE94601493. Source: OSTI; NTIS (US Sales Only); INIS. 
Activities of the various constituent units of the Department of 
Atomic Energy (DAE) and also of the institutions financially aided 
by DAE during the financial year 1992-93 are reported. The vari- 
ous constituent Units of DAE consist of research establishments, 
public sector undertakings and industrial organisations. These 
activities cover the gamut of nuclear fuel cycle, research and de- 
velopment in nuclear science and reactor technology, applications 
of radiation and radioisotopes, radiation protection, research and 
development in frontline areas such as robotics, lasers, parallel 
processing etc. The activities are described under the headings : 
General Survey, Research and Development, Public Sector Under- 
takings, Industrial Organisations, Aided Institutions, Other Activities, 
and Services. Other activities of DAE include international rela- 
tions, emergency planning, training, technology transfer etc. 
Service activities include materials management, construction work, 
publicity and information work etc. Some of the highlights of the 
year’s work are: (1)Unit-1 of the Kakrapar Atomic Power Project 
(KAPP) attained criticality and was synchronised with the western 
grid, (2) Unit-2 of the Narora Atomic Power Station (NAPS) began 
commercial production, (3) the heavy water enrichment pliant at 
Hazira was commissioned (4) thorium bundles were used in KAPP- 
1 to achieve an efficient power flattening, (5) a thorium plant was 
commissioned at Chhatrapur, Orissa, and (6) the annual gross 
generation of electricity by nuclear power stations during 1992-93 
is estimated to reach about 6600 MUs. The text is illustrated with a 
number of coloured photographs. A chart showing the organisa- 
tional structure of atomic energy administration of the country and 
a map of India showing locations of various atomic energy estab- 
lishments, spread all over the country are also given. (M.G.B.). 


37924 (INIS-XN-464) NEA activities in 1992. 21. Annual re- 
port of the OECD Nuclear Energy Agency. Nuclear Energy 
Agency, 75 - Paris (France). 1993. 66p. (in French, English). Order 
Number DE94603650. Source: OSTI; NTIS (US Sales Only); INIS. 

Also published in French. 

This annual report gives informations on OECD Nuclear Energy 
Agency activities in 1992. This report is divided into ten chapters: 
1 Trends in nuclear power. 2 Nuclear development and the fuel cy- 
cle. 3 Reactor safety and regulation. 4 Radiation protection. 5 
Radioactive waste management. 6 Nuclear science. 7 Joint pro- 
jects. 8 Legal affairs. 9 Informations programs. 10 Relations with 
non-member countries. 


37925 (JAERI-M—93-142) Natural potassium as a teaching 
material. Akatsu, Eiko (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki (Japan). Tokai Research Establishment). Japan Atomic En- 
ergy Research Inst., Tokyo (Japan). Jul 1993. 36p. (In Japanese). 
Order Number DE94701226. Source: OSTI; NTIS; INIS. 

An experience of an educational experiment is presented with re- 
sults and discussion. It was performed in the introductory course of 
nuclear energy in the Nuclear Education Center of Japan Atomic 
Energy Research Institute. Purpose of the experiment is under- 
standing disintegration rate (Bq, radioactivity or AN) through 
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measurement of low radioactivity of natural potassium. It was ac- 
complished through calculation of the radioactivity of a measuring 
known sample and counting efficiency during measurement. The 
students in the training course had great variety and most students 
did not have preliminary knowledge. But they said in the question- 
naire having almost understood the experiment; and some 
students enjoyed it. (author). 


37926 (KURRI-TR-371) Proceedings of technical meeting 
on nuclear reactor and radiation for engineers. Nishihara, 
Hideaki; Sano, Haruhiko; Fukui, Susumu; Kimura, Yasuhiro; Araki, 
Yasusuke (eds.). Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst. Mar 1993. 64p. (In Japanese). (CONF-921291-: 1. 
technical meeting on nuclear reactor and radiation for engineers, 
Kumatori (Japan), 3 Dec 1992). Order Number DE94701316. 
Source: OSTI; NTIS; INIS. 

At the beginning of the last year, ‘Essential points of organization 
regarding school technical personnel in Kyoto University’ was insti- 
tuted, and training has been carried out. This technical meeting 
was to follow such aim. Research Reactor Institute has exerted ef- 
forts for improving the technical ability of personnel and promoting 
technical development. This meeting was held on December 3, 
1992. The opening address and the lectures on the meaning of this 
meeting, new unit system for radiology, maintenance of the KURRI 
linac, role of the Radioisotope Research Center in Kyoto University, 
integrity investigation of the KUR, knowledge of radiation shielding 
calculation, how to improve skill for doing cold fusion experiment, 
and discussion on the future meetings were carried out. (K.I.). 


37927 (NREL/TP-463-5473) Scoping study of integrated re- 
source planning needs in the public utility sector. Garrick, C.J. 
(NEOS Corp., Lakewood, CO (United States)); Garrick, J.M.; Rue, 
D.R. National Renewable Energy Lab., Golden, CO (United 
States); NEOS Corp., Lakewood, CO (United States). Jun 1993. 
66p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC02-83CH10093. Order Number DE93010036. Source: 
OSTI; NTIS; GPO Dep. 

Integrated resource planning (IRP) is an approach to utility re- 
source planning that integrates the evaluation of supply- and 
demand-site options for providing energy services at the least cost. 
Many utilities practice IRP; however, most studies about IRP focus 
on investor-owned utilities (IOUs). This scoping study investigates 
the IRP activities and needs of public utilities (not-for-profit utilities, 
including federal, state, municipal, and cooperative utilities). This 
study (1) profiles IRP-related characteristics of the public utility sec- 
tor, (2) articulates the needs of public utilities in understanding and 
implementing IRP, and (3) identifies strategies to advance IRP 
principles in public utility planning. 


37928 (UCID—20622-93-1) Chemistry and Materials Sci 
ence: Progress report, first half, FY 1993. Lawrence Livermore 
National Lab., CA (United States). Jul 1993. 101p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract W-7405- 
ENG-48. Order Number DE94001449. Source: OSTI; NTIS; INIS; 
GPO Dep. 

Thrust areas of the weapons-supporting research are growth, 
structure, and reactivity of surfaces and thin films; uranium re- 
search; physics and processing of metals; energetic materials; etc. 
The laboratory-directed R and D include director's initiatives and in- 
dividual projects, and transactinium institute studies. 
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Refer also to citation(s) 34935, 34937, 34938, 34968, 35016, 
35118, 35210, 35367, 35369, 35403, 35555, 35561, 35577, 35668, 
35675, 35717, 35731, 35787, 35805, 35857, 35920, 35974, 35988, 
35990, 36024, 36029, 36031, 36222, 36238, 36257, 36293, 36303, 
36304, 36577, 36618, 36622, 36624, 36625, 36626, 36652, 36656, 
36658, 36661, 36665, 36668, 36705, 36707, 36710, 36718, 36719, 
36735, 36736, 36743, 36766, 36781, 36784, 36798, 36811, 36854, 
36893, 36937, 36938, 36939, 37027, 37036, 37042, 37045, 37046, 
37047, 37074, 37075, 37111, 37186, 37239, 37271, 37290, 37315, 
37458, 37460, 37462, 37463, 37466, 37583, 37658, 37667, 37718, 
37720, 37772, 37847, 37848, 37907, 38029, 38032 
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37929 (ANL/MCS/CP-80518) Parallel bandreduction and 
tridiagonalization. Bischof, C. (Argonne National Lab., IL (US)); 
Sun, X.; Marques, M. Argonne National Lab., IL (United States). 
[1993]. 8p. Sponsored by USDOE, Washington, DC (United 
States); Department of Defense, Washington, DC (United States). 
DOE Contract W-31109-ENG-38. Contract DM28E04120. (CONF- 
930331-15: 6. Society for Industrial and Applied Mathematics 
(SIAM) conference on parallel processing for scientific computing, 
Norfolk, VA (United States), 21-24 Mar 1993). Order Number 
DE93019566. Source: OSTI; NTIS; GPO Dep. 

This paper presents a parallel implementation of a blocked band 
reduction algorithm for symmetric matrices suggested by Bischof 
and Sun. The reduction to tridiagonal or block tridiagonal form is a 
special case of this algorithm. A blocked double torus wrap map- 
ping is used as the underlying data distribution and the so-called 
WY representation is employed to represent block orthogonal 
transformations. Preliminary performance results on the Intel Delta 
indicate that the algorithm is well-suited to a MIMD computing 
environment and that the use of a block approach significantly im- 
proves performance. 


37930 (CEA-R-5617) Simulations of the Ondine experi- 
ment with the solitude code. Gouard, P.; Gardelle, J. CEA 
Centre d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France); 
CEA Centre d’Etudes Scientifiques et Techniques d’Aquitaine, 33 - 
Le Barp (France). Nov 1992. 55p. (In French). Order Number 
DE94602513. Source: OSTI; NTIS (US Sales Only); INIS. 

A new version of the SOLITUDE code, including an axial mag- 
netic field and a cylindrical waveguide, is presented. It allows to 
simulate the ONDINE experiment at CESTA and to study the ef- 
fects and behaviour of an actual electron beam in a Free Electron 
Laser amplifier experiment. 


37931 (CONF-8712182-1) A hierarchical data-driven model 
for multi-grid problem solving. Najjar, W. (Univ. of Southern Cal- 
ifornia, Marina Del Rey, CA (United States). Information Sciences 
Inst.); Gaudiot, J.-L. University of Southern California, Los Angeles, 
CA (United States). Computer Research Inst. [1987]. 19p. Spon- 
sored by USDOE, Washington, DC (United States); Department of 
Defense, Washington, DC (United States). DOE Contract FG03- 
87ER25043. Contract N00014-86-K-0311. From _ International 
symposium on high performance computer systems; Paris 
(France); 14-16 Dec 1987. Order Number DE94000315. Source: 
OSTI; NTIS; GPO Dep 

The data-driven principles of execution present an elegant 
solution to the problem of instruction scheduling in large scale mul- 
tiprocessor systems. However, much overhead must be expanded 
in detecting the simplest forms of parallelism such as vector opera- 
tions. A two-level architecture with powerful processors is 
presented here. In addition, preemptive execution of certain actors 
allows better pipelining and tolerance to latencies. The natural ap- 
plication of the machine to numerical computations is demonstrated 
by the use of a multi-grid Partial Differential Equation solver. 


37932 (CONF-881188-2) Lazy evaluation of FP programs: 
A data-flow approach. Wei, Y.H. (international Business Machines 
Corp., Yorktown Heights, NY (United States). Thomas J. Watson 
Research Center); Gaudiot, J.L. University of Southern California, 
Los Angeles, CA (United States). Computer Research Inst. [1988]. 
9p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER25043. From 5. Generation Computer Sys- 
tems international conference; Tokyo (Japan); 28 Nov - 2 dec 1988. 
Order Number DE94000311. Source: OSTI; NTIS; GPO Dep 

This paper presents a lazy evaluation system for the list-based 
functional language, Backus’ FP in data-driven environment. A su- 
perset language of FP, called DFP (Demand-driven FP), is 
introduced. FP eager programs are transformed into DFP lazy pro- 
grams which contain the notions of demands. The data-driven 
execution of DFP programs has the same effects of lazy evalua- 
tion. DFP lazy programs have the property of always evaluating a 
sufficient and necessary result. The infinite sequence generator is 
used to demonstrate the eager-lazy program transformation and 
the execution of the lazy programs 


37933 


(CONF-8902223—1) Parallel computing: One oppor- 
tunity, four challenges. Gaudiot, J.-L. University of Southern 
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California, Los Angeles, CA (United States). Dept. of Electrical En- 
gineering Systems. [1989]. 3p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract FG03-87ER25043. From 1989 
data engineering conference; Los Angeles, CA (United States); Feb 
1989. Order Number DE94000320. Source: OSTI; NTIS; GPO Dep. 

The author reviews briefly the area of parallel computer process- 
ing. This area has been expanding at a great rate in the past 
decade. Great strides have been made in the hardware area, and 
in the speed of performance of chips. However to some degree the 
hardware area is beginning to run into basic physical speed limits, 
which will slow the rate of advance of this area simply because of 
physical limitations. The author looks at ways that computer archi- 
tecture, and software applications, can work to continue the rate of 
increase in computing power which has occurred over the past 
decade. Four particular areas are mentioned: programmability; 
communication network design; reliable operation; performance 
evaluation and benchmarking. 


37934 (CONF-9009543-1) Data-driven parallel production 
systems: A macro actor/token implementation. Sohn, A.; Gau- 
diot, J.-L. University of Southern California, Los Angeles, CA 
(United States). Dept. of Electrical Engineering Systems. [1990]. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER25043. From International symposium on in- 
telligent control; Philadelphia, PA (United States); 5-7 Sep 1990. 
Order Number DE94000314. Source: OSTI; NTIS; GPO Dep. 

The importance of production systems in artificial intelligence has 
been repeatedly demonstrated by a number of expert systems. 
Much effort has therefore been expended on finding an efficient 
processing mechanism to process production systems. While 
data-flow principles of execution offer the promise of high pro- 
grammability for numerical computations, the authors study here 
variable resolution actors, called macro actors, a processing mech- 
anism for production systems. Characteristics existing in the 
production system paradigm are identified, based on which they in- 
troduce macro tokens as a companion to macro actors. A set of 
guideline is identified in the context of production systems to derive 
well-formed macro actors from primitive micro actors. Parallel pat- 
tern matching is written in macro actors/tokens to be executed on 
Macro Data-flow simulator. Simulation results demonstrate that the 
macro approach can be an efficient implementation of the produc- 
tion system paradigm. 


37935 (CONF-9106443—1) Performance evaluation of the 
multiple root node approach to the Rete pattern matcher for 
production systems. Sohn, A. (New Jersey Inst. of Tech., Newark, 
NJ (United States). Dept. of Computer and Information Science); 
Gaudiot, J.-L. University of Southern California, Los Angeles, CA 
(United States). Dept. of Electrical Engineering Systems. [1991]. 
8p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER25043. From international conference on fifth 
generation computer systems; Tokyo (Japan); 1-5 Jun 1991. Order 
Number DE94000312. Source: OSTI; NTIS; GPO Dep. 

Much effort has been expanded on special architectures and al- 
gorithms dedicated to efficient processing of the pattern matching 
step of production systems. In this paper, the authors investigate 
the possible improvement on the Rete pattern matcher for produc- 
tion systems. Inefficiencies in the Rete match algorithm have been 
identified, based on which they introduce a pattern matcher with 
multiple root nodes. A complete implementation of the multiple root 
node-based production system interpreter is presented to investi- 
gate its relative algorithmic behavior over the Rete-based Ops5 
production system interpreter. Benchmark production system pro- 
grams are executed (not simulated) on a sequential machine Sun 
4/490 by using both interpreters and various experimental results 
are presented. Their investigation indicates that the multiple root 
node-based production system interpreter would give a maximum 
of up to 6-fold improvement over the Lisp implementation of the 
Rete-based Ops5 for the match step. 


37936 (CONF-9108252-1) A macro actoritoken implemen- 
tation of production systems on a data-fiow multiprocessor. 
Sohn, A.; Gaudiot, J.-L. University of Southern California, Los An- 
geles, CA (United States). Dept. of Electrical Engineering Systems. 
[1991]. 6p. Sponsored by USDOE, Washington, DC (United States). 





DOE Contract FG03-87ER25043. From 12. international joint con- 
ference on artificial intelligence; Sydney (Australia); Aug 1991. 
Order Number DE94000313. Source: OSTI; NTIS; GPO Dep. 

The importance of production systems in artificial intelligence has 
been repeatedly demonstrated by a number of expert systems. 
Much effort has therefore been expended on finding an efficient 
processing mechanism to process production systems. While 
data-flow principles of execution offer the promise of high pro- 
grammability for numerical computations, the authors study here 
variable resolution actors, called macro actors, a processing mech- 
anism for production systems. Characteristics of the production 
system paradigm are identified, based on which they introduce the 
concept of macro tokens as a companion to macro actors. A set of 
guidelines is identified in the context of production systems to de- 
rive well-formed macroactors from primitive micro actors. Parallel 
pattern matching is written in macro actors/tokens to be executed 
on the Macro Data-flow simulator. Simulation results demonstrate 
that the macro approach can be an efficient implementation of pro- 
duction systems. 


37937 (CONF-930245-, pp. 3-9) NREN Security Issues: 
Policies and Technologies. Branstad, D.K. (National Institute for 
Standards and Technology, Gaithersburg, MD (US)); Aiken, R.J. 
Lawrence Livermore National Lab., CA (United States). 1993. From 
Privacy and Security Research Group workshop on network and 
distributed systems security; San Diego, CA (United States); 11-12 
Feb 1993. In Privacy and Security Research Group workshop on 
network and distributed system security: Proceedings. 135p. Or- 
der Number DE93010504. Source: OSTI; NTIS. 

The National Research and Education Network (NREN) is a part 
of the federal initiative to significantly improve the availability and 
capability of the nation’s information technology. Both the adminis- 
trative and congressional arms of the government have identified 
this as a high priority program. Security of the NREN is one goal of 
the program. This paper discusses several of the security issues 
that must be addressed when developing and fielding the physical 
part of the NREN. 8 refs. 


37938 (CONF-930245-—, pp. 11-28) Security and manage- 
ment in IT2000. Goh, S.H. (National Computer Board (SG)); Chee, 
Y.M.; Yap, M. Lawrence Livermore National Lab., CA (United 
States). 1993. From Privacy and Security Research Group work- 
shop on network and distributed systems security; San Diego, CA 
(United States); 11-12 Feb 1993. In Privacy and Security Research 
Group workshop on network and distributed system security: Pro- 
ceedings. 135p. Order Number DE93010504. Source: OSTI; NTIS. 

The IT2000 project aims to use Information Technology in mak- 
ing Singapore an Intelligent Island by the year 2000. This paper 
discusses some issues in Security, Privacy, and Management in 
the context of an ongoing design and implementation of a National 
Information Infrastructure (NII) — the vehicle for realizing the Intelli- 
gent Island vision. The topics focused on in this paper include the 
problems faced in the protection, security, and privacy of data, the 
provision and accessing of services, and the management of prin- 
cipals. 16 refs., 12 figs. 


37939 (CONF-930245-, pp. 31-37) Layer Wars: Protect the 
internet with network layer security. Lambert, P.A. Lawrence 
Livermore National Lab., CA (United States). 1993. From Privacy 
and Security Research Group workshop on network and distributed 
systems security; San Diego, CA (United States); 11-12 Feb 1993. 
In Privacy and Security Research Group workshop on network and 
distributed system security: Proceedings. 135p. Order Number 
DE93010504. Source: OSTI; NTIS. 

Rapid advances in communication technology have accentuated 
the need for security in distributed processing systems. The broad 
interconnectivity provided by these technologies amplify both the 
capabilities of a computer network and the security risks. New de- 
velopment in communication protocols promise to alleviate security 
problems by the application of standard security mechanisms. This 
paper examines significant work in the recent development of lower 
layer security protocols. Protocols for link, network, and transport 
layer security are examined and the architectural tradeoffs inherent 
in these mechanisms are contrasted. 19 refs., 5 figs. 
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37940 (CONF-930245-, pp. 41-49) Electronical commission 
management. Ristic, V. (Technische Universitaet Graz (AT)); Lipp, 
P.; Posch, R. Lawrence Livermore National Lab., CA (United 
States). 1993. From Privacy and Security Research Group work- 
shop on network and distributed systems security; San Diego, CA 
(United States); 11-12 Feb 1993. In Privacy and Security Research 
Group workshop on network and distributed system security: Pro- 
ceedings. 135p. Order Number DE93010504. Source: OSTI; NTIS. 
The paper presents a secure application entitled “Electronic 
Commission.” The purpose of the application is the automation of 
formal commission management using a decentralized organiza- 
tion. In particular, commission work from all levels of a university 
administration is observed. Although forced to transmit their votes 
over an insecure network, participants can rely on the basic princi- 
ples of democratic electoral systems. Special attention is paid to 
observing regulations and standing orders available from a local 
database. The commission chairperson can select a service from 
the set of available security services and, in this way, determine the 
commission proceeding. Because the purpose of this application is 
to provide a useful tool rather than to enforce observing specific 
regulations, it can easily be modified for use in other fields of ad- 
ministration and management communications. 14 refs., 5 figs. 


37941 (CONF-930245-—, pp. 51-58) WorkFlow.200 - elec- 
tronic document authorization in practice. Fischer, A. Lawrence 
Livermore National Lab., CA (United States). 1993. From Privacy 
and Security Research Group workshop on network and distributed 
systems security; San Diego, CA (United States); 11-12 Feb 1993. 
In Privacy and Security Research Group workshop on network and 
distributed system security: Proceedings. 135p. Order Number 
DE93010504. Source: OSTI; NTIS. 

WorkFiow.2000 is a product designed in conjunction with the 
Electronic Document Authorization (EDA) protocol to enable EDA 
to be easily and seamlessly exploited in “real-world” business. Its 
mandate extends to providing a feasible vehicle for providing the 
true “paperless office.” This paper describes some of the philosophy 
behind both WorkFlow.2000 and EDA and the technology devel- 
oped to implement them as a commercially viable product. 12 refs. 


37942 (CONF-930245-—, pp. 63-68) Implementing privacy 
enhanced mail on VMS. Taylor, M. (Digital Equipment Corp., Lit- 
tleton, MA (US)). Lawrence Livermore National Lab., CA (United 
States). 1993. From Privacy and Security Research Group work- 
shop on network and distributed systems security; San Diego, CA 
(United States); 11-12 Feb 1993. In Privacy and Security Research 
Group workshop on network and distributed system security: Pro- 
ceedings. 135p. Order Number DE93010504. Source: OSTI; NTIS. 

This paper presents the lessons learned from four years of build- 
ing Privacy Enhanced Mail (PEM) prototypes on VMS. This work 
describe the implementation of four prototypes, the evolution of the 
technology building blocks, and the successful deployment of the 
resulting technology. 


37943 (CONF-930245-, pp. 69-73) Distributed public key 
certificate management. Gardiner, C.W. (Bolt Beranek and New- 
man Inc., Cambridge, MA (US)). Lawrence Livermore National 
Lab., CA (United States). 1993. From Privacy and Security 
Research Group workshop on network and distributed systems se- 
curity; San Diego, CA (United States); 11-12 Feb 1993. In Privacy 
and Security Research Group workshop on network and distributed 
system security: Proceedings. 135p. Order Number DE93010504. 
Source: OSTI; NTIS. 

Distributed environments (such as network systems) require a 
high level of assurance in identifying and authenticating other 
entities in the system, either for access control or for general au- 
thentication services. Public key cryptography offers an effective 
mechanism for solving these problems as well as for supporting 
non-repudiation and confidentiality services. The use of public key 
cryptography for these purposes often relies upon certificates, as 
defined in CCITT X.509, which serve to bind users’ public keys re- 
liably to their names. Through a hierarchy of signed certificates, 
the users’ certificates can be managed in a distributed fashion. 
Privacy-Enhanced Mail, a secure electronic mail system with dis- 
tributed certificate management, raises many of the same issues 
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as are found in other distributed computer systems. This paper dis- 
cusses some of these issues and describes how the SafeKeyper™ 
Certificate Signing Unit helps to resolve them. 2 refs. 


37944 (CONF-930245-, pp. 75-80) Protecting the intergrity 
of privacy-enhanced electronic mail with des-based authenti- 
cation codes. Stubblebine, S.G. (Univ. of Maryland, College Park 
(US)); Gligor, V.D. Lawrence Livermore National Lab., CA (United 
States). 1993. Contract YC313314;Contract MHVC2160. From Pri- 
vacy and Security Research Group workshop on network and 
distributed systems security; San Diego, CA (United States); 11-12 
Feb 1993. In Privacy and Security Research Group workshop on 
network and distributed system security: Proceedings. 135p. Or- 
der Number DE93010504. Source: OSTI; NTIS. 

The Privacy-Enhanced Electronic Mail supports integrity services 
with both symmetric and asymmetric keys. An option of the 
symmetric-key services is that of protecting message integrity with 
DES-based authentication codes. In this paper, the authors discuss 
a vulnerability of this option to message-integrity attacks. A solution 
is presented for the removal of this vulnerability that allows the re- 
tention of the DES-based authentication codes. 12 refs., 5 figs. 


37945 (CONF-930245-, pp. 83-91) Practical authorization in 
large heterogeneous distributed systems. Fletcher, J.G. 
(Lawrence Livermore National Lab., CA (US)); Nessett, D.M. 
Lawrence Livermore National Lab., CA (United States). 1993. DOE 
Contract W-7405-ENG-48. From Privacy and Security Research 
Group workshop on network and distributed systems security; San 
Diego, CA (United States); 11-12 Feb 1993. In Privacy and Secu- 
rity Research Group workshop on network and distributed system 
security: Proceedings. 135p. Order Number DES3010504. Source: 
OSTI; NTIS. 

In this paper requirements for access control (especially autho- 
rization) in practical computing environments are listed and 
discussed. These requirements are used as the basis for a critique 
of existing control mechanisms, which are found to present difficul- 
ties. A new mechanism, free of many of these difficulties, is then 
described and critiqued. 13 refs., 2 figs. 


37946 (CONF-930245-, pp. 93-100) Extending the OSF DCE 
authorization system to support practical delegation. Erdos, 
M.E. (Hewlett-Packard Co., Chelmsford, MA (US)); Pato, J.N. 
Lawrence Livermore National Lab., CA (United States). 1993. From 
Privacy and Security Research Group workshop on network and 
distributed systems security; San Diego, CA (United States); 11-12 
Feb 1993. In Privacy and Security Research Group workshop on 
network and distributed system security: Proceedings. 135p. Or- 
der Number DE93010504. Source: OSTI; NTIS. 

In a simple client/server distributed environment two principals 
are involved in most transactions — the initiator and the target of 
the operation. The target of the operation can reasonably make au- 
thorization decisions based on the identity of the initiator. This 
model is insufficient, however, when the server performs opera- 
tions on other components on behalf of the initiator, as is common 
in distributed object oriented envirenments. This paper will describe 
the need for a delegation facility in distributed object oriented sys- 
tems and then present some elements of the delegation system 
that the authors have proposed for inclusion in OSF's Distributed 
Computing Environment. 15 refs., 2 figs. 


37947 (CONF-930245-, pp. 101-112) Trutfles-A secure ser- 
vice tor widespread file sharing. Reiher, P. (Univ. of California, 
Los Angeles (US)); Page, T. Jr.; Popek, G.; Crocker, S. Lawrence 
Livermore National Lab., CA (United States). 1993. Contract 
N00174-92-C-0128. From Privacy and Security Research Group 
workshop on network and distributed systems security; San Diego, 
CA (United States); 11-12 Feb 1993. In Privacy and Security 
Research Group workshop on network and distributed system se- 
curity: Proceedings. 135p. Order Number DE93010504. Source: 
OSTI; NTIS. 

Truffles is a system meant to address some of the major issues 
that still make it difficult to share files between users at different 
sites. In particular, Truffles addresses the problems associated with 
secure file sharing and the problems of high administrative over- 
head. Truffles will combine facilities of the Ficus file system and 
TIS/PEM, a privacy-enhanced mail system, to make file sharing 
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considerably easier. Truffles must deal with several important secu- 
rity problems, including secure transport of data, authentication of 
the users sharing files, handling of different administrative domains, 
and permitting system administrators to control, flexibly yet easily, 
what sorts of sharing are allowed. This paper describes these prob- 
lems and the solutions that will be used by Truffles. 15 refs., 5 figs. 


37948 (CONF-930245-, pp. 115-118) Issues surrounding 
the use of cryptographic algorithms and smart card applica- 
tions. Schiller, J.l. (Massachusetts Institute of Technology, 
Cambridge (US)). Lawrence Livermore National Lab., CA (United 
States). 1993. From Privacy and Security Research Group work- 
shop on network and distributed systems security; San Diego, CA 
(United States); 11-12 Feb 1993. In Privacy and Security Research 
Group workshop on network and distributed system security: Pro- 
ceedings. 135p. Order Number DE93010504. Source: OSTI; NTIS. 

One of the primary applications for Smart Card technology is to 
provide authentication of users in electronic transaction systems. 
By using cryptographic algorithms it is possible for users to identify 
themselves to electronic systems without revealing information that 
would enable an observer of the authentication process to subvert 
subsequent authentication transactions. In the present paper, the 
authors use the NIST-developed Smart Card as an example of a 
typical Smart Card implementation. This paper will describe the 
NIST smart card and then discuss some issues that arise when is 
it used with particular cryptographic algorithms. The authors will 
specifically describe its use with DES, RSA, and the proposed U.S. 
Federal Digital Signature Standard (DSS). 


37949 (CONF-930245-—, pp. 119-123) Smart card augmenta- 
tion of Kerberos. Krajewski, M. Jr. (MITRE Corp., Bedford, MA 
(US)). Lawrence Livermore National Lab., CA (United States). 
1993. From Privacy and Security Research Group workshop on 
network and distributed systems security; San Diego, CA (United 
States); 11-12 Feb 1993. In Privacy and Security Research Group 
workshop on network and distributed system security: Proceed- 
ings. 135p. Order Number DE93010504. Source: OSTI; NTIS. 

This paper addresses security issues associated with authenti- 
cating users to system services in distributed information systems. 
The focus of the paper is the presentation of the need for an 
approach for augmenting the Kerberos distributed system identifi- 
cation protocol via the integration of emerging smart card 
technology. 6 refs., 3 figs. 


37950 (CONF-930245-—, pp. 125-133) An overview of the 
Advanced Smartcard Access Control System (ASACS). Dray, J. 
(National Institute of Standards and Technology, Gaithersburg, MD 
(US)); Balenson, D. Lawrence Livermore National Lab., CA (United 
States). 1993. From Privacy and Security Research Group work- 
shop on network and distributed systems security; San Diego, CA 
(United States); 11-12 Feb 1993. In Privacy and Security Research 
Group workshop on network and distributed system security: Pro- 
ceedings. 135p. Order Number DE93010504. Source: OSTI; NTIS. 

The Advanced Smartcard Access Control System (ASACS) was 
developed by the National Institute of Standards and Technology in 
conjunction with Datakey and Trusted Information Systems. The 
system includes a smartcard with public key capabilities and a 
portable reader/writer with computational capabilities, including a 
microprocessor, programmable memory, a keypad, and an LCD 
display. Through the use of a layered interface, ASACS was inte- 
grated into several demonstration programs and into the TIS 
Privacy Enhanced Mail (TIS/PEM) system. This paper provides a 
brief overview of the ASACS. 29 refs., 3 figs. 


37951 (CONF-9305255—1) A study of the potential for co- 
operation between models and modelers. Stevens, S.S.; Tonn, 
B.E.; Southworth, F. Oak Ridge National Lab., TN (United States). 
1993. 14p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. From 1993 conference 
on computing in the social sciences; Urbana-Champaign, IL 
(United States); 18-21 May 1993. Order Number DE93018453. 
Source: OSTI; NTIS; GPO Dep. 

In this study, we limited our questions to ORNL, discussing their 
models with almost a dozen staff members from four divisions. We 
collected some low-level data about the models, and also tried to 
gain a sense of the philosophy of the modeler, and how each 





model fit into the larger perspective of ORNL’s and the scientific 
community's efforts. Time and budget prevented us from conduct- 
ing any larger study, but we have no reason to suppose that 
conclusions about ORNL’s models and modelers could not be ex- 
tended to the larger scientific community. 


37952 (DOE/ER/25043-T1) A multi-level data-flow architec- 
ture for signal and data processing applications: Final report. 
Gaudiot, J.L. University of Southern California, Los Angeles, CA 
(United States). Dept. of Electrical Engineering. 2 Sep 1993. 6p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract FG03-87ER25043. Order Number DE93041272. Source: 
OSTI; NTIS; GPO Dep. 

A grant was awarded to us by the Department of Energy, Office 
of Energy Research, in May 1987 to support the design and perfor- 
mance analysis of a large grain data-driven multiprocessor system 
for numerical applications. The basic idea of the work is to apply 
the data-driven principles of execution at a more appropriate level 
than conventional “atomic” instructions. For this purpose, a level 
such as that of vector operations was under study. This document 
represents the final report concerning the results of the research 
supported by this grant. The goals of the project entailed an 
analysis of Partial Differential Equation solvers on data-driven envi- 
ronments, a preliminary design of our multi-level architecture, an 
in-depth study of some of the mechanisms of execution, and a de- 
sign of the software environment. As enumerated in the original 
proposal, our work has yielded results in three different domain: 
Specifications of the application programs; design of the general 
concepts of the architecture and simulation; implementation of a 
translating environment; and we discuss each of the above items 
and examine specific research results. 


37953 (DOE/ER/25043-T2) The USC macro data-flow simu- 
lator: Technical report. Yoo, N.; Gaudiot, J.L. University of 
Southern California, Los Angeles, CA (United States). Dept. of 
Electrical Engineering. 11 Oct 1989. 35p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract FG03-87ER25043. 
Order Number DE93041337. Source: OSTI; NTIS; GPO Dep. 

As device technology develops to the limit of speed of light, par- 
allel processing comes into play for high performance calculation. 
Conventional von Neumann computation show difficulty because of 
its single threadness. Many hybrid models have been proposed; 
they are reviewed, leading to the macro data-flow model. This 
macro data-flow is a scheme having a multilevel of model of exe- 
cution which higher model is a tagged data-flow and lower level is 
von Neumann. Partitioning should be carefully done. A simple sim- 
ulator has been developed, executing a macro data-flow graph. 
Micro instructions within a macro actor can access and process 
those vector data from higher data-flow level. Architectural descrip- 
tion of this simulator and some special actors supporting this 
hybrid model are discussed. Details of instructions are explained 
as user reference manual, including sample programs and statistic 
gathering methods. In addition to the hardware simulator, a graph 
simulator was developed for simple execution of data-flow graph 
without resource limit of hardware details. 


37954 (ESTSC—000138FUJ2400) DYNA3DREVS5: Explicit 
3-d Hydrodynamic FEM Program. Haliquist, J.O. (Lawrence Liv- 
ermore National Lab., CA (United States)); Whirley, R.G.; Wang, J. 
Fujitsu Systems Business of America, Inc., Santa Clara, CA 
(United States). 1 Jun 1993. Sponsored by USDOE, Washington, 
DC (United States). (NESC—9909). Source: ESTSC. 

Description: FUJITSUVP2400; UXP/M V10L10; FORTRAN; 1 
Mag tape. Instead of running the program interactively, the execu- 
tion can be submitted to the background now. 

DYNAS3DREV5S is an explicit, three-dimensional, finite element 
program for analyzing the large deformation dynamic response of 
inelastic solids and structures. DYNASDREV5 contains 30 material 
models and 10 equations of state (EOS) to cover a wide range of 
material behavior. The material models implemented are: elastic, 
orthotropic elastic, kinematic/isotropic plasticity, thermoelastoplas- 
tic, soil and crushable foam, linear viscoelastic, Blatz-Ko rubber, 
high explosive burn, hydrodynamic without deviatoric stresses, 
elastoplastic hydrodynamic, temperature-dependent elastoplastic, 
isotropic elastoplastic, isotropic elastoplastic with failure, soil and 
crushable foam with failure, Johnson/Cook plasticity model, pseudo 
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TENSOR geological model, elastoplastic with fracture, power law 
isotropic plasticity, strain rate dependent plasticity, rigid, thermal or- 
thotropic, composite damage model, thermal orthotropic with 12 
curves, piecewise linear isotropic plasticity, inviscid two invariant 
geologic cap, orthotropic crushable model, Moonsy-Rivlin rubber, 
resultant plasticity. The hydrodynamic material models determine 
only the deviatoric stresses. Pressure is determined by one of 10 
equations of state including linear polynomial, JWL high explosive, 
Sack Tuesday high explosive, Gruneisen, ratio of polynomials, 
linear polynomial with energy deposition, ignition and growth of re- 
action in HE, tabulated compaction, tabulated, and TENSOR pore 
collapse. DYNASDREV5 generates three binary output databases. 
One contains information for complete states at infrequent inter- 
vals; 50 to 100 states is typical. The second contains information 
for a subset of nodes and elements at frequent intervals; 1,000 to 
10,000 states is typical. The last contains interface data for contact 
surfaces. 


37955 (ESTSC—000154FUJ2400) KIVA2: 2d & 3d Reactive 
Flows With Fuel Sprays. Amsden, A.A. (Los Alamos National 
Lab., NM (United States)); O’Rourke, P.J.; Butler, T.D.; Lung, H. 
Fujitsu Systems Business of America, Inc., Santa Clara, CA 
(United States). 8 Jul 1993. Sponsored by USDOE, Washington, 
DC (United States). Source: ESTSC. 

Description: FUJITSUVP2400; UXP/M; FORTRAN (>99%) C 
(>1%); 1 Mag Tape. Several SLATEC3.1 and LINPACK routines 
are called. These routines are provided. KIVA2 also calls some 
CTSS system routines and LANL-specific graphics routines. These 
routines are not provided but are described at the end of the FOR- 
TRAN source. The data file names can now be specified in the 
command line. 

KIVA2 solves the equations of transient, two and three- 
dimensional, chemically reactive fluid flow with sprays. The KIVA2 
equations and numerical solution procedure are very general and 
can be applied to laminar or turbulent flows, subsonic or super- 
sonic flows, and single-phase or dispersed two-phase flows. 
Arbitrary numbers of chemical species and reactions are allowed. 


A stochastic particle method is used to calculate evaporating liquid 
sprays, including the effects of droplet collisions and aerodynamic 
breakups. Although the initial and boundary conditions and mesh 
generation were written for internal combustion energy calculations, 
the logic for these specifications can be easily modified for a vari- 
ety of other applications. 


37956 (ESTSC—000175IBMPC0O1) INTERLINES.O: Railroad 
Routing Model. Johnson, P.E. (Oak Ridge National Lab., TN 
(United States)); Joy, D.S. Oak Ridge National Lab., TN (United 
States). 1 Mar 1993. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Source: ESTSC. 

Description: IBM PC; DOS 3.1 or greater.; FORTRAN 77; 1 3.5 
Diskette. INTERLINE expects data files to conform to its standard 
names. Program uses calls to MICROSOFT FORTRAN exten- 
sions. 

INTERLINES.O is an interactive program designed to simulate 
the routing practices of the United States rail system. The rail in- 
dustry is divided into a large number of independent competing 
companies. The INTERLINE data base represents these rail com- 
panies as 94 separate subnetworks. An additional two subnetworks 
represent navigable inland/intracoastal and deep draft marine 
routes. Interchange points between individual rail systems and wa- 
terway systems are also identified. 


37957 (ESTSC—000181MNFRM01) SLATEC4.1: Mathemati- 
cal Subprogram Library. Boland, W.R. (Los Alamos National 
Lab., NM (United States)). Los Alamos National Lab., NM (United 
States). 1 Sep 1993. Sponsored by USDOE, Washington, DC 
(United States); Department of Defense, Washington, DC (United 
States); Department of Commerce, Washington, DC (United 
States). Source: ESTSC. 

Description: MAINFRAMES; Machine Dependent; FORTRAN 77; 
1 Mag Tape. 

SLATEC4.1 is a large collection of FORTRAN mathematical sub- 
programs brought together in a joint effort by the Air Force 
Weapons Laboratory, Lawrence Livermore National Laboratory, 
Los Alamos National Laboratory, Magnetic Fusion Energy Comput- 
ing Center, National Institute of Standards and Technology, Sandia 
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National Laboratories (Albuquerque and Livermore), and Martin 
Marietta Energy Systems Incorporated at Oak Ridge National Lab- 
oratory. SLATEC is characterized by portability, good numerical 
technology, good documentation, robustness, and quality assur- 
ance. The library can be divided into the following subsections 
following the lines of the GAMS classification system: Error Analy- 
sis, Elementary and Special Functions, Elementary Vector 
Operations, Solution of Systems of Linear Equations, Eigenanaly- 
sis, QR Decomposition, Singular Value Decomposition, 
Overdetermined or Underdetermined Systems, Interpolation, Solu- 
tion of Nonlinear Equations, Optimization, Quadrature, Ordinary 
Differential Equations, Partial Differential Equations, Fast Fourier 
Transforms, Approximation, Pseudo-random Number Generation, 
Sorting, Machine Constants, and Diagnostics and Error Handling. 


37958 (ESTSC—000182AL00001) PDS SHRINK: PDS 
SHRINK. Phillion, D. (Lawrence Livermore National Lab., CA 
(United States)). Lawrence Livermore National Lab., CA (United 
States). 15 Dec 1991. Sponsored by USDOE, Washington, DC 
(United States). Source: ESTSC. 

Description: APPLE MACINTOSH; Machine Dependent; FOR- 
TRAN; 4 3.5 Diskettes. 

This code enables one to display, take line-outs on, and perform 
various transformations on an image created by an array of inte- 
ger*2 data. Uncompressed eight-bit TIFF files created on either the 
Macintosh or the IBM PC may also be read in and converted to a 
16 bit signed integer image. This code is designed to handle all the 
formats used for PDS (photo-densitometer) files at the Lawrence 
Livermore National Laboratory. These formats are all explained by 
the application code. The image may be zoomed infinitely and the 
gray scale mapping can be easily changed. Line-outs may be hori- 
zontal or vertical with arbitrary width, angled with arbitrary end 
points, or taken along any path. This code is usually used to exam- 
ine spectrograph data. Spectral lines may be identified and a 
polynomial fit from position to wavelength may be found. The im- 
age array can be remapped so that the pixels all have the same 
change of lambda width. It is not necessary to do this, however. Li- 
neouts may be printed, saved as Cricket tab-delimited files, or 
saved as PICT2 files. The plots may be linear, semilog, or logarith- 
mic with nice values and proper scientific notation. Typically, 
spectral lines are curved. 


37959 (ESTSC—000398IBMPC01) SIMPLEV2.0: Simple Elec- 
tric Vehicle Simulation. Cole, G. (EG and G Idaho Inc., Idaho 
Falls, ID (United States)). Idaho National Engineering Lab., Idaho 
Falls, ID (United States). 1 Apr 1993. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO7-761D01570. 
Source: ESTSC. 

Description: IBM PC; DOS; BASICA compiled with IBM BASIC 
compiler version 2.3; 1 3.5 Diskette. File extension naming conven- 
tions: Executable file - .EXE; Data input files - .VEH, .MOT, .INV, 
.TX, .BTY, .CYC, .ENG, .CAT, .GEN. 

SIMPLEV is an electric vehicle simulation code which can be 
used with any IBM compatible personal computer. This general pur- 
pose simulation program is useful for performing parametric studies 
of electric and series hybrid electric vehicle performance on user in- 
put driving cycles.. The program is run interactively and guides the 
user through all of the necessary inputs. Driveline components and 
the traction battery are described and defined by ASCII files which 
may be customized by the user. Scaling of these components is 
also possible. Detailed simulation results are plotted on the PC 
monitor and may also be printed on a printer attached to the PC. 


37960 (ESTSC—000447MNFRMOO0) ENDF-6.8: ENDF Utility 
Codes. Dunford, C.L. (Brookhaven National Lab., Upton, NY 
(United States)). Brookhaven National Lab., Upton, NY (United 
States). 27 Jul 1992. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC02-76CH00016. Source: ESTSC. 

Description: MAINFRAMES; Machine independent; FORTRAN 
77; 1 Mag Tape. The codes are designed for batch mode operation 
as were previous released versions. Input records consist of free 
format data fields with each field except the last delimited by a 
comma. Each program can process more than one input file per 
run with the user supplying the input file specifications appropriate 
to his computer. Standard processing options can be selected by 
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specifying a completely blank option specification record. The fol- 
lowing are the codes on the tape; SETMDC, GETMAT, STANEF, 
CHECKR, FIZCON, PSYCHE, INTER, LISTEF, PLOTEF, GRALIB, 
and INTLIB. 

The programs are written to process ENDF-6 formatted files in- 
cluding all formats approved up to and including the May 1990 
CSEWG meeting except for the Generalized R-Matrix resonance 
region format and the generalized format for covariances (file 30). 
This release contains mainly corrections to version 6.7 and the 
ability to enter input data on the command line in the VAX/VMS 
version. 


37961 (ESTSC—000548IBMPCO00) FESDIF: Finite Element 
Scalar Diffraction Theory Code. Kraus, H.G. (EG and G Idaho, 
Inc., Idaho Falls, ID (United States)). EG and G Idaho, Inc., Idaho 
Falis, ID (United States). 1 Sep 1992. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC07-761D01570. 
Source: ESTSC. 

Description: IBM PC; IBM PC or compatible; Fortran 77; 1 3.5 
Diskette. Program requires Plot 88 for compilation. Only the source 
code is provided. 

This computer code calculates the optical diffraction field for 
diffraction through two-dimensional apertures to aid optical system 
design. The code allows plotting of the diffraction field. 


37962 (ESTSC—000577SUNO0000) XB: Creator of Graphic 
Displays of a Variety of Network Statistics Simultaneously. 
Patterson, M.R. (Oak Ridge National Lab., TN (United States)); 
Harton, D.O. Oak Ridge National Lab., TN (United States). 1 Mar 
1992. Sponsored by USDOE, Washington, DC (United States). 
DOE Contract AC05-840R21400. Source: ESTSC. 

Description: SUN; SUN OS; Unix, C, Shell Scripts; 1 5.25 
Diskette. System only accesses approved emeters. This package 
requires an X11 (X-WINDOWS) library. 

A network observer, XB yields graphic displays of a variety of 
statistics simultaneously for 13 emeters. Eleven plots for each 
emeter are presented in a window in a contiguous manner, sharing 
labels and a time axis. Approximately 15 of these windows of 11 
plots can be shown on the screen of a SUN computer at one time. 


37963 (ESTSC—O00596IBMMF00) APEX: AutoPIPE Extract 
Program. Cline, B.E. (Martin Marietta Energy Systems, Oak Ridge, 
TN (United States)). Oak Ridge National Lab., TN (United States). 
1 Jul 1992. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC05-840R21400. Source: ESTSC. 

Description: IBM MAINFRAMES; MVS/SP or MVS/XA; VS FOR- 
TRAN; 1 3.5 Diskette. The system requires installation of the 
following CADAM packages: AEC 3-D Piping, IUE. Source code 
does not conform to FORTRAN 77 standard. Written for IBM VS 
FORTRAN under MVS/SP or MVS/XA. 

The AutoPIPE Extract Program (APEX) provides an interface 
between CADAM (Computer Aided Design and Manufacturing) Re- 
lease 21 drafting software and the AutoPIPE, Version 4.4, piping 
analysis program. APEX produces the AutoPIPE batch input file 
that corresponds to the piping shown in a CADAM model. The card 
image file contains header cards, material cards, and pipe cross 
section cards as well as tee, bend, valve, and flange cards. Node 
numbers are automatically generated. APEX processes straight 
pipe, branch lines and ring geometries. 


37964 (ESTSC—000597iIBMPC01) GWSCREEN2.01: Ground- 
water Screen. Rood, A.S. (idaho National Engineerin Lab., Idaho 
Falls, ID (United States)). EG and G Idaho, Inc., Idaho Falls, ID 
(United States). 1 Aug 1993. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC07-761D01570. Source: 
ESTSC. 

Description: IBM PC; MS DOS 5.0; FORTRAN77; 1 3.5 Diskette. 
The default input file name is GWSCREEN.PAR and the default 
output file name is GWSCREEN.OUT. The user may use any MS 
DOS legal file name (Maximum of 12 characters). In the sample 
problems, the following conventions were used. filename.PAR Input 
file that contains values to the GWSCREEN parameters and vari- 
ables. filename.OUT Output file for the maximum concentration 
calculation and limiting soil of pond effluent concentration. file- 
name.LST Output file for concentration verses time output. 





GWSCREEN was developed for assessment of the groundwater 
pathway from leaching of radioactive and non radioactive sub- 
stances from surface or buried sources and release to percolation 
ponds. The code calculates the limiting soil concentration or effluent 
release concentration such that, after leaching and transport to the 
aquifer, regulatory contaminant levels in groundwater are not ex- 
ceeded. The code uses a masss conservation approach to model 
three processes: Contaminant release from a source volume, con- 
taminant transport in the unsaturated zone, and contaminant 
transport in the saturated zone. The source model considers the 
sorptive properties and solubility of the contaminant. Transport in 
the unsaturated zone is described by a plug flow model. Transport 
in the saturated zone is calculated with a semi-analytical solution 
to the advection dispersion equation in groundwater. Concentration 
as a function of time at a user specified receptor point and maxi- 
mum concentration averaged over the exposure interval are also 
calculated. In addition, the code calculates transport and impacts 
of radioactive progeny. Input to GWSCREEN is through one, free 
format ASCII file. This code was designed for assessment and 
screening of the groundwater pathway when field data is limited. It 
was not intended to be a predictive tool. 


37965 (ESTSC—O000606IBMPCO00) HMSIl: Holdup Measure- 
ment System Il. Smith, S.E. (Martin Marietta Energy Systems, 
Y-12 Plant, Oak Ridge, TN (United States)). Oak Ridge National 
Lab., TN (United States). 1 May 1993. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC05-840R21400. 
Source: ESTSC. 

Description: IBM PC; DOS; dBASE IV; 1 3.5 Diskette. The sys- 
tem was designed specifically for a Davidson (or ORTEC) Portable 
Multichannel Analyzer or the new Miniature Modular MultiChannel 
Analyzer under development at Los Alamos National Laboratory. 
Another important hardware component .of the system is a Inter- 
mec 9440 Portable Bar Code Reader (also called a DataLogger or 
a Transaction Manager). The 9440 is programmable and controls 
all the aspects of field holdup data collection from the MCAs. 

HMSIl is a database management package for doing Holdup 
Measurements. It is based on the principles taught in the U.S. De- 
partment of Energy Safeguards Technology Training Program, 
Nondestructive Assay of Special Nuclear Materials Holdup. It was 
developed as a joint effort between Los Alamos National Labora- 
tory and the Oak Ridge Y-12 Plant, managed for the U.S. 
Department of Energy by Martin Marietta Energy Systems, Inc. It is 
also designed assuming the use of a low resolution detector mea- 
suring Uranium or Plutonium. 


37966 
cle Cost and Economics. McLain, S. (Purdue University, 
Lafayette, IN (United States)); Fulford, P.J.; Edlund, M.C.; Craig, 
T.W. Purdue Univ., Lafayette, IN (United States). 9 Jul 1969. 
Sponsored by USDOE, Washington, DC (United States). (NESC— 
354). Source: ESTSC. 

Description: IBM360; OS/360 and SCOPE; FORTRAN IV; 1 Mag 
Tape. 

CINCAS is a nuclear fuel cycle cost code which may be used for 
either engineering economy predictions of fuel cycle costs or for 
accounting forecasting of such costs. Features of CINCAS include 
- (1) monthly calculation of dollar costs and mass inventory on a 
batch and case basis for each month of a period which is usually 
defined as (but not restricted to) beginning with the delivery of fuel 
to the reactor site and ending with the withdrawal of fuel from the 
reactor. (2) a general formula for the unit price of enriched uranium 
which allows for variable feed and tails enrichments, costs of feed, 
chemical conversion, separative work, and losses in conversion 
and fabrication. 


(ESTSC—0006111036000) CINCAS: Nuclear Fuel Cy- 


37967 (ESTSC—000613IBMPC00) DIAN1D: One-dimensional 
$O2 Predictions for Duct Injection. Oberjohn, W. (Babcock and 
Wilcox, Alliance, OH (United States)); Burge, S.W. Babcock and 
Wilcox Co., Alliance, OH (United States). 30 Sep 1993. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract AC22- 
88PC88852. Source: ESTSC. 

Description: IBM PC; DIAN1D Microsoft DOS 3.1 or highDIAN1D 
Fortran; DIANUI Turbo Pascal; 1 3.5 Diskette. DIANU! should be 
compiled with Turbo Pascal, Version 6.0X or later. Other versions 
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of Turbo Pascal may be acceptable, but have not been tested. DI- 
ANUI uses procedures from two commercial libraries, turboMagic, 
Version 2.01, from Sophisticated Software and Object Professional, 
Version 1.1, from Turbo Power Software. These libraries mist be 
purchased separately. To compile DIANUI, the MAGIC.TPU unit 
must be modified to add floating point real variables. Permission 
has been obtained from Sophisticated Software to include the 
source code and Pascal units generated by turboMagic. The OP- 
DATE, OPDOS, and OPSTRING units from Object Professional are 
also required to compile DIANUI. The Object Professional units 
cannot be provided with DIANUI. User’s guide is in Postscript 
Printer File. Source Code, Sample Problem Input and Output are in 
an ASCII... 

DIAN1D is a one-dimensional model that predicts SO2 absorp- 
tion by slurry droplets injected into a flue gas stream with two-fluid 
atomizers. DIANUI is an interactive user interface for DIAN1D. It 
prepares the input file for DIAN1D from plant design specifications 
and process requirements. 


37968 (ESTSC—000615D078000) SUGAR-MD: 2-d natural 
gas reservoir simulator. Sawyer, W.K. (Morgantown Energy 
Technology Center, WV (United States)). USDOE Morgantown En- 
ergy Technology Center, WV (United States). 1 Sep 1983. 
Sponsored by USDOE, Washington, DC (United States). (NESC- 
9890). Source: ESTSC. 

Description: DEC VAX11/780; Machine Dependent; FORTRAN 
IV; 1 Mag Tape. 

The Simulator for Unconventional GAs Resources Multi- 
Dimensional model (SUGAR-MD) is a_ general purpose, 
two-dimensional, natural gas reservoir simulator for the study of 
naturally fractured reservoirs. It simulates single-phase gas produc- 
tion from single- or multi-well fields in either Cartesian or polar 
cylindrical coordinates. Reservoir heterogeneities can be accounted 
for by varying the fracture porosity, fracture permeability, and pres- 
sure throughout a simulated grid system. Fracture permeability 
anisotropy is also incorporated. The behavior of hydraulically frac- 
tured wells can be simulated by use of appropriate user-defined 
productivity indices. SUGAR-MD simulates gas flow in a dual 
porosity system, i.e., gas is produced from the dense rock matrix 
and from the natural fracture system. As pressure is reduced within 
the rock matrix, gas is desorbed from the pore walls. The gas en- 
ters the matrix as free gas which can then flow through the matrix 
into the fracture system and subsequently to a pressure sink cre- 
ated by a producing well. Flow within the matrix blocks may be 
pseudo-steady-state or unsteady-state. The pseudo-steady-state 
option utilizes the Warren and Root model. The unsteady-state op- 
tion invokes the full-blown model in which a radial simulation is 
performed to solve for the pressure distribution within the matrix for 
each reservoir grid-block. Solution of the finite-difference equations 
may be by one of two user-specified algorithms. For most prob- 
lems, iterative solution with Line Successive Over-Relaxation 
(LSOR) will work very well, and little array storage is required. For 
problems involving heterogeneity and anisotropy, a direct solution 
algorithm using the D4 ordering scheme (D4SM) is available. 
SUGAR-MD is closely related to the three-dimensional gas reser- 
voir simulator GAS3D2. The model was developed especially for 
study of Devonian shale gas production. 


37969 (ESTSC—00061 81036000) MARGE/SLUMP: Maximum 
Temperature LMFBR Fuel Pin. Thompson, D.H. (Argonne Na- 
tional Lab., IL (United States)); Padilla, A. Jr. Argonne National 
Lab., IL (United States). 1 Jul 1975. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-31109-ENG-38. 
(NESC-677). Source: ESTSC. 

Description: IBM360; OS/360;370; FORTRAN IV; 1 Mag Tape. 

The MARGE/SLUMP code performs a series of one-dimensional 
(radial) calculations at fixed intervals along the axial length of a 
LMFBR fuel element to determine sodium temperature, clad tem- 
perature, fuel temperature, central void diameter, and amount of 
fuel addition or removal necessary to maintain the inner surface of 
the central void at the melting temperature of mixed oxide fuel. 


37970 (ESTSC—000619C660000) SIEX: LMFBR Fuel Pin 


Thermal Performance Model. Dutt, D.S. (Westinghouse Hanford 
Co., Richland, WA (United States)). Westinghouse Hanford Co., 
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Richland, WA (United States). 1 Sep 1975. Sponsored by USDOE, 
Washington, DC (United States). (NESC—673). Source: ESTSC. 

Description: CDC6600; SCOPE 3.4; FORTRAN IV; 1 Mag Tape. 

SIEX is a steady-state heat transfer code for the calculation of 
mixed-oxide fuel pin thermal performance and dimension change 
(swelling and thermal expansion) in a fast neutron environment. 
Fuel restructuring, fuel and cladding displacements due to swelling 
and thermal expansion, fuel-to-cladding gap heat transfer, and fis- 
sion gas release are included to provide an assessment of fuel, 
cladding, and coolant temperatures 


37971 (ESTSC—000620C660000) MANTA: _ steady-state 
thermal-hydraulic analysis. Novendstern, E.H. (Westinghouse 
Electric Corp., Madison, PA (United States)). Westinghouse Electric 
Corp., Madison, PA (United States). 1 Jan 1970. Sponsored by 
USDOE, Washington, DC (United States). (NESC—256). Source: 
ESTSC. 

Description: CDC6600; SCOPE (CDC6600); FORTRAN IV; 1 
Mag Tape. MANTA requires the use of steam properties which are 
not supplied, but a subroutine writeup is included. A tape definition 
subroutine writeup is also included. Also, on the CDC6600 it is 
necessary to use a MODE(0) control card, which prevents the error 
exit from the computer due to the generation of an infinite or indefi- 
nite (i. e. X/0). 

MANTA is a program which provides a thermal-hydraulic nodal 
analysis in the steady state. It was designed to analyze fuel ele- 
ment configuration in the superheat development program. MANTA 
analyzes mixing between coolant channels, allows for temperature 
variant conductivity in admittance calculations, and multiple stacked 
segments through the fuel region for a 7-element cluster analysis 
over a length of up to 8 feet. MANTA is designed for single-pass 
steam flow. The flow direction in the coolant channels may be ei- 
ther up or down, thereby permitting the analysis of two-pass as 
well as single-pass fuel elements. MANTA accounts for the heat 
transfer and pressure drop that may occur between coolant chan- 
nels due to mixing as well as to the conventional heat transfer and 
pressure drop relationships due to friction, discontinuities, accelera- 
tion, convection, conduction, and radiation. MANTA allows for the 
calculation at each node of the material properties viscosity, spe- 
cific heat, conductivity, and specific volume to correspond to the 
actual node temperature being solved for. The CDC6600 version 
uses sodium for the working fluid rather than steam. 


37972 (ESTSC—000621GE63500) VELVET2: Turbulent Flow 
in LMFBR Rod Bundle. Bender, D.J. (General Electric Co., Sun- 
nyvale, CA (United States)); Magee, P.M. General Electric Co., 
Sunnyvale, CA (United States). 1 Apr 1970. Sponsored by USDOE, 
Washington, DC (United States). (NESC—458). Source: ESTSC. 
Description: GE635; GECOS; FORTRAN IV; 1 Mag Tape. 
VELVET2 solves the coupled, heat-transfer equations in the fuel, 
gap, cladding, and coolant for a triangular-spaced, close-packed, 
fuel rod bundle with liquid metal coolant. The model includes 
temperature-dependent material properties, turbulent velocity distri- 


bution in the coolant, and contributions to coolant heat transfer by 
turbulent mixing. 


37973 (ESTSC—000622U110700) TAP-LOOP: Thermal Anal- 
ysis of Closed Systems. Leach, C.E. (Pacific Northwest Lab., 
Richland, WA (United States)); Kelly, E.L. Jr. Westinghouse Han- 
ford Co., Richland, WA (United States). 1 Oct 1987. Sponsored by 
USDOE, Washington, DC (United States). (NESC—9566). Source: 
ESTSC. 

Description: UNIVAC1107; EXEC8; FORTRAN IV; 1 Mag Tape. 

TAP-LOOP is a finite-difference program designed for steady- 
state and transient thermal analysis of recirculating fluid loops and 
associated heat transfer equipment; however, it is not limited to 
loop analysis. TAP-LOOP was developed to perform scoping and 
conceptual design analyses for closed test loops in the Fast Flux 
Test Facility (FFTF), but it can handle a variety of problems which 
can be described in terms of potentials, sources, sinks, and stor- 
age including, in addition to heat transfer problems, studies of 
potential fluid flow, electrical networks, and stress analysis. 


37974 (ESTSC—0006231303300) IEA/ORAU: IEA/ORAU 
Long-Term Global Energy-CO2 Model. Boden, T.A. (Oak Ridge 
National Lab., TN (United States)). Oak Ridge National Lab., TN 
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(United States). 1 Aug 1984. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC05-840R21400. (NESC— 
9527). Source: ESTSC. 
Description: IBM3033; 
(IBM3033); 1 Mag Tape. 
The IEAYORAU LONG-TERM GLOBAL ENERGY-CO2 MODEL 
is a mathematical model which integrates economic, demographic, 
technological, and geological factors to make long-term projections 
about global energy and CO2 emissions. The model can make 
projections through the year 2100. The mode! divides the world 
into nine global regions: 1) the United States, 2) Western Europe 
and Canada, 3) Japan, Australia, and New Zealand, 4) USSR and 
Eastern Europe, 5) China and other Asian Centrally Planned 
Economies, 6) Mideast, 7) Africa, 8) Latin America, and 9) South- 
east Asia, and consists primarily of four parts: demand, supply, 
energy balance, and CO2 emissions. The model computes energy 
demand for each global region for the six major sources of energy: 
oil, gas, solids (e.g., coal and biomass), resource-constrained re- 
newables (i.e., hydroelectric power), nuclear, and solar. Energy 
demand is a function of the population, labor productivity, economic 
activity, technological change, energy prices, and energy taxes in 
each of the nine global regions. Energy supply is disaggregated 
into renewable and non-renewable and is dependent upon resource 
constraints, behavioral assumptions, and energy prices for the vari- 
ous regions. In addition to the supply and demand for energy by 
region and forecast model, the model also estimates world and re- 
gional energy prices consistent with overall global energy balance. 
An emission calculator for methane is incorporated in the model. 


37975 (ESTSC/NRC—O00599CYOMP00) DPCT: Deterministic- 
Probalistic Model For Contaminant Transport. Schwartz, F.W 
(Oak Ridge National Lab., TN (United States)); Crowe, A. Oak 
Ridge National Lab., TN (United States). 1 May 1980. Sponsored 
by Nuclear Regulatory Commission, Washington, DC (United 


States). Office of Nuclear Reactor Regulation. (CCC—580). Source: 
ESTSC. 


Description: 
Diskette. 

DPCT is designed to simulate mass transfer by ground water 
movement in a vertical section of the earth’s mass. The model can 
account for convection, dispersion, radioactive decay, and cation 
exchange for a single component. 


37976 (ESTSC/NRC/R-000365IBMPC02) FEP 4.16: Fault- 
tree, Event tree, & P&ID Editors. Russell, K.D. (EG and G Idaho 
Inc., Idaho Falls, ID (United States)). EG and G Idaho, Inc., Idaho 
Falls, ID (United States). 14 Jul 1993. Sponsored by Nuclear Reg- 
ulatory Commission, Washington, DC (United States). Office of 
Nuclear Regulatory Research. Source: ESTSC. 

Deseription: IBM PC; DOS version 5.0; MODULA-2; 2 35 
Diskettes. This software uses the Media Cybernetics HALO graphi- 
cal support routines. The run times are included with the software 
and can be distributed with the software as a license has been ac- 
quired. PKZIP 1.1 was used in creating this software. SOURCE 
CODE NOT INCLUDED. 

FEP4.16 is a program developed to provide a common access 
to a suite of graphical tools developed for performing Probabilistic 
Risk Assessment (PRA). These tools include the graphical event 
tree, fault tree, and P and ID editors. The event tree editor allows 
the analyst to construct and modify graphical event trees. The fault 
tree editor allows the user to construct and modify graphical fault 
trees. The P and ID editor allows the user to construct and modify 


plant drawings. These drawings can then be used to document the 
modeling used in a PRA. 


37977 (GANIL-T—93-01) Software package developments 
around TAPS multidetector: on-line management of GANIL 
data; mesons neutral identification with the help of neural net- 
works. Lefevre, F. Grand Accelerateur National d’lons Lourds 
(GANIL), 14 - Caen (France); Caen Univ., 14 (France). Feb 1993. 
132p. (In French). Order Number DE94602514. Source: OSTI; 
NTIS (US Sales Only); INIS. 

The photon multidetector system TAPS, a European collabora- 
tion, was installed for the second series of experiments at GANIL in 
the fall of 1992. It was used in conjunction with a multidetector for 
charged particles and the high resolution spectrometer SPEG. This 


MVS (IBM3033); FORTRAN IV 


CRAY X-MP; UNICOS; FORTRAN 77; 1 3.5 





experimental set-up is described. A dedicated software package, 
written in the PAW environment, for the online control and analysis 
of data has been developed and is described in detail. One aspect 
of the TAPS experimental program involves the detection of neutral 
mesons via two-photon decay. The identification by this decay 
channel is not trivial due to the so-called combinatorial background- 
the generation of photon pairs not associated with a meson decay. 
A method based on a neural network has been developed in order 
to aid in the extraction of the meson signal. The method is based 
on that of Hopfield and has been modified to incorporate the 
self-connection of cells. Our network is thus well suited to solve op- 
timization problems where the initial state of the system represents 
the data constituting the problem. The performance of the network 
is presented using simulations and it is demonstrated that the 
signal-to-noise ratio can be improved given constraints on the solid 
angle of the detector and the correct identification of the photons. 


37978 (INIS-mf-13628) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 8: computation. Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 150p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). Order Number 
DE94602510. Source: OSTI; NTIS (US Sales Only); INIS. 

The document includes 10 papers presented at the 6. Seminar 
of the IIE-ININ-IMP (Mexico) on technological specialties in the 
field of computation. (Topic 8). Three items were in INIS subject 
scope and a separate abstract was prepared for each of them. 


37979 (INIS-mf—13691) VTGRAPH:Computer graphics pro- 
gram using ReGIS mode. Benamar, M.A. (Centre de 
Developpement des Techniques Nucleaires, Laboratoire des Tech- 
niques Nucleaires, Algiers (Algeria)); Benouali, N.; Tchantchane, 
A.; Azbouche, A.; Tobbeche, S. Secretariat d’Etat a la Recherche, 
Algiers (Algeria). Feb 1993. 9p. Order Number DE94600342. 
Source: OSTI; NTIS (US Sales Only); INIS. 


A computer graphics program has been developed for plotting 
spectra generated from different nuclear analysis techniques and 
discrete data for the VT240 graphics and compatible IBM PC using 
ST240 configuration. We have used the Remote Graphics Instruc- 
tion Set (ReGIS) commands. 


37980 (JAERI-M—93-063) Pulse control method and its 
characteristics. Shimazaki, Junya (Japan Atomic Energy Re- 
search Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Ishikawa, Nobuyuki. Japan Atomic Energy Research Inst., Tokyo 
(Japan). May 1993. 36p. (in Japanese). Order Number 
DE94701187. Source: OSTI; NTIS; INIS. 

Pulse control is defined as one of digital control techniques and 
acts during part of time-sampling period of control. A design 
method of the pulse control and its characteristics are discussed 
on the basis of simple control system model for three types of 
modern control such as pole assignment control with state variable 
feedback, linear quadratic optimal control and dead-beat digital 
control. Control performances of the pulse control corresponding to 
the above mentioned controls are compared to continuous and or- 
dinary digital controls. As the results, the pulse controls are shown 
to have good control performances as same as the other controis, 
although the former has strong restrictions on the control variables. 
Applications of the pulse control to real plants will be useful for 
short time of control by flexible design of pulse width. (author). 


37981 (JAERI-M-93-110) Development of Calcomp compat- 
ible interface library ’piflib’ on X Window System. Tanabe, 
Hidenobu (Nuclear Energy Data Center, Tokai, Ibaraki (Japan)); 
Yokokawa, Mitsuo; Onuma, Yoshio. Japan Atomic Energy Re- 
search Inst., Tokyo (Japan). May 1993. 45p. (In Japanese). Order 
Number DE94701190. Source: OSTI; NTIS; INIS. 

Graphics processing at JAERI mainly has been executed on 
mainframe computers with Calcomp compatible graphics libraries. 
With spread of engineering workstations (EWS), it is important that 
those enormous graphics softwares be able to be carried out on 
EWS. The Calcomp compatible interface library ‘piflib’ has been 
developed on the X Window System, which is the most popular 
window environments on EWS. In this report, specifications of the 
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library ‘piflib’ and its usages are presented. The cooperative pro- 
cessing with mainframe computers is also described. (author). 


37982 (JAERI-M-—93-119) Inverted pendulum control appa- 
ratus using transputers: Expansion of I/O server programming 
functions. Inomata, Shinji (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki (Japan). Tokai Research Establishment); Suzuki, 
Katuo. Japan Atomic Energy Research Inst., Tokyo (Japan). Jun 
1993. 50p. (In Japanese). Order Number DE94701224. Source: 
OSTI; NTIS; INIS. 

Inverted pendulum control apparatus is structured which is con- 
trolled by a personal computer with transputer, analog-to-digital 
converter (A/D) and digital-to-analog converter (D/A) boards. For 
the apparatus, it is required to shorten the program processing 
time for input of data by A/D and output of calculation results by D/ 
A. In order to implement control algorithms we investigated three 
programming methods for interfacing between the transputer and 
A/D or D/A converters; (1) by expanding I/O server, (2) by port- 
accessing using I/O server and (3) without use of I/O server. Each 
programming method is evaluated from the view point of their ap- 
plicability to the inverted pendulum control which requires 
millisecond-order response. It is concluded that for the inverted 
pendulum control experiment the first method is the most suitable 
one because of the advantages of short processing time and easy 
programming of control algorithm in spite of the complexity of inter- 
face programming. These advantages are also confirmed by the 
control experiment. (author). 


37983 (JAERI-M-93-120) User’s guide for an interactive 
fault tree editor, PC-CREFTS. Watanabe, Norio (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki (Japan). Tokai Research Es- 
tablishment); Tamura, Kazuo. Japan Atomic Energy Research Inst., 
Tokyo (Japan). Jun 1998. 90p. (In Japanese). Order Number 
DE94701186. Source: OSTI; NTIS; INIS. 

To support the core damage frequency evaluation in probabilistic 
safety assessment (PSA) for nuclear power plants, a personal 
computer (PC) based level-1 program package named PC-REFT 
(PC-Based Reliability Analysis with Event Tree and Fault Tree 
Techniques) is being developed at JAERI. This report provides a 
user's guide for a fault tree editor, PC-CREFTS, which is a mem- 
ber program of PC-REFT. PC-CREFTS is a PC-based program for 
editing fault trees interactively and has the following capabilities 
and features. (1) Interactively constructing/updating fault trees and 
assigning failure rate data to basic events on a given fault tree : 
This capability enhances efficiency in building and modifying fault 
trees. (2) Checking the logical structure of a given fault tree and 
lack of failure rates for basic events : This capability can eliminate 
data errors in preparing input data for the fault tree analysis. (3) 
Creating input data files for the fault tree analysis codes, FTA-J 
and CUT-TD, which were developed at JAERI! and run on a main- 
frame computer : This capability can reduce manual efforts in 
preparing input data for these codes. (4) Printing a given fault tree 
: This capability assists the analyst in documenting the fault tree 
analysis. In addition, PC-CREFTS gives the user-friendly graphic 
interface, making it easier for the users to edit the fault tree and to 
manage the data files. (author). 


37984 (JAERI-M—93-128) Speed up of MCACE, a Monte 
Carlo code for evaluation of shielding safety, by parallel com- 
puter, (3): Parallel computing by shared memory type parallel 
computer and by networked several workstations. Takano, 
Makoto (Japan Atomic Energy Research Inst., Tokai, Ibaraki 
(Japan). Tokai Research Establishment); Masukawa, Fumihiro; 
Naito, Yoshitaka; Onodera, Emi; Imawaka, Tsuneyuki; Yoda, Yoshi- 
hisa. Japan Atomic Energy Research Inst., Tokyo (Japan). Jul 
1993. 56p. (In Japanese). Order Number DE94701225. Source: 
OSTI; NTIS; INIS. 

The parallel computing of the MCACE code has been studied on 
two platforms; (1) Shared Memory Type Vector-Parallel Computer 
Monte-4 and (2) Networked Several Workstations. On the Monte-4, 
a disk-file has been allocated to collect all results computed by 4 
CPUs in parallel, executing the copy of the MCACE code on each 
CPU. On the workstations under network environment, two parallel 
models have been evaluated; (1) a host-node model and (2) the 
model used on the Monte-4 where no software for parallelization 
has been employed but only standard FORTRAN language. The 
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measurement of computing times has showed that speed up of 
about 3 times has been achieved by using 4 CPUs of the Monte-4. 
Further, connecting 4 workstations by network, the computing 
speed by parallelization has achieved faster than our scalar main 
frame computer, FACOM M-780. (author). 


37985 (JAERI-M—93-146) Vectorization and improvement of 
nuclear codes, (2): SPARKLE, DREAM, HERMES, RE- 
LAPS/MOD3. Nemoto, Toshiyuki (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki (Japan). Tokai Research Establishment); 
Eguchi, Norikuni; Watanabe, Hideo; Yokokawa, Mitsuo. Japan 
Atomic Energy Research Inst., Tokyo (Japan). Jul 1993. 87p. (In 
Japanese). Order Number DE94707689. Source: OSTI; NTIS; INIS. 

Two nuclear codes, three dimensional thermal hydraulic analysis 
code 'SPARKLE’ and two dimensional disruption thermal analysis 
code 'DREAM', have been vectorized. The Cray version of high 
energy radiation Monte Carlo elaborate system 'HERMES’ has 
been converted to the Fujitsu MSP version. Reactor safety Analy- 
sis code "RELAP5/MOD3’ has been modified to assign its variables 
to the extended memory area of Fujitsu MSP operating system. 
We have obtained the speedup of 4.1-4.8 and 1.6 for the vector- 
ized SPARKLE and DREAM, respectively, on the Fujitsu VP2600/ 
10 in the vector execution compared with the scalar execution. In 
this report, outlines of the codes, techniques used in the vectoriza- 
tion and modification of the codes, and their performance are 
presented. (author). 


37986 (KEK-PROC-—92-19) Proceedings of workshop on 
distributed computing and network. Abe, F.; Yuasa, F. (eds.). 
National Lab. for High Energy Physics, Tsukuba, Ibaraki (Japan). 
Feb 1993. 294p. (In Japanese, English). (CONF-9202194—: Work- 
shop on distributed computing and network, Tsukuba (Japan), 
27-28 Feb 1992). Order Number DE94701165. Source: OSTI; 
NTIS; INIS. 

‘Distributed Computing and Network’ is one of hot topics in the 
field of computing. Recent progress in the computer technology is 
providing new paradigm for computing even in High Energy 
Physics. Particularly the workstation based computer system is 
opening new active field of computer application to sciences. The 
major topics discussed in this symposium are distributed computing 
and wide area research network for domestic and international link. 
The two days symposium provided so enough topics to foresee the 
next direction of our computing environment. 70 people have got 
together to discuss on these interesting thema as well as informa- 
tion exchange on the computer technologies. (J.P.N.). 


37987 (LA-12620-PR) New Mexico Supercomputing Chal- 
lenge 1993 evaluation report: Progress report. Trainor, M.; Eker, 
P.; Kratzer, D.; Foster, M.; Anderson, M. Los Alamos National 
Lab., NM (United States). Nov 1993. 17p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-36. 
Order Number DE94000651. Source: OSTI; NTIS; GPO Dep. 

This report provides the evaluation of the third year (1993) of the 
New Mexico High School Supercomputing Challenge. It includes 
data to determine whether we met the program objectives, mea- 
sures participation, and compares progress from the first to the 
third years. This year’s report is a more complete assessment than 
last year’s, providing both formative and summative evaluation 
data. Data indicates that the 1993 Challenge significantly changed 
many students’ career plans and attitudes toward science, provided 
professional development for teachers, and caused some changes 
in computer offerings in several participating schools. 


37988 


(LA-12646-C) Proceedings of the IMOG (interagency 
Manufacturing Operations Group) Numerical Systems Group: 
62nd Meeting. Maes, G.J. (comp.). Los Alamos National Lab., NM 
(United States). Oct 1993. 186p. Sponsored by USDOE, Washing- 


ton, DC (United States) DOE Contract W-7405-ENG-36. 
(CONF-9302151—: 62. Interagency Manufacturing Operations 
Group (IMOG) meeting on numerical systems, Oak Ridge, TN 
(United States), 9-10 Feb 1993). Order Number DE94001009. 
Source: OSTI; NTIS; GPO Dep. 

This document contains the proceedings of the 62nd Interagency 
Manufacturing Operations Group (IMOG) Numerical Systems 
Group. Included are the minutes of the 61st meeting and the 
agenda for the 62nd meeting. Presentations at the meeting are 
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provided in the appendices to this document. Presentations were: 
1992 NSG Annual Report to IMOG Steering Committee; Charter 
for the IMOG Numerical Systems Group; Y-12 Coordinate Measur- 
ing Machine Training Project; BH NC Controller; Automatically 
Programmed Metrology Update; Certification of Anvil-5000 for Pro- 
duction Use at the Y-12 Plant; Accord Project; Sandia National 
Laboratories “Accord”; Demo/Anvil Tool Path Generation 5-Axis; 
Demo/Video Machine/Robot Animation Dynamics; Demo/ 
Certification of Anvil Too] Path Generation; Tour of the M-60 In- 
spection Machine; Distributed Numerical Control Certification; 
Spline Usage Method; Y-12 NC Engineering Status; and Y-12 
Manufacturing CAD Systems. 


37989 (LAL-RT-—92-18) Simulation studies on high-gradient 
experiments. Yamaguchi, S. (Paris-11 Univ., 91 - Orsay (France). 
Lab. de l’Accelerateur Lineaire). Paris-11 Univ., 91 Orsay 
(France). Lab. de l’Accelerateur Lineaire. Dec 1992. 27p. Order 
Number DE94602515. Source: OSTI; NTIS (US Sales Only); INIS. 

Computer simulation of the characteristics of the dark current 
emitted from a 0.6 m long S-band accelerating structure has been 
made. The energy spectra and the dependence of the dark current 
on the structure length were simulated. By adjusting the secondary 
electron emission (SEE) coefficients, the simulated energy spectra 
qualitatively reproduced the observed ones. It was shown that the 
dark current increases exponentially with the structure length. The 
measured value of the multiplication factor of the dark current per 
unit cell can be explained if the SEE coefficient is set to 1.2. The 
critical gradient for dark current capture E,,, has been calculated 
for two structures of 180 cells. They are E,,, [MV/m] = 13.1 f and 
8.75 f for a/A = 0.089 and 0.16, respectively, where f is the fre- 
quency in GHz, a the iris diameter and 4 the wave length. 


37990 (LA-UR-93-3082) Applying the INN model to the 
MaxClique problem. Grossman, T. Los Alamos National Lab., NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9310154—-1: 2. dimacs challenge conference, New Brunswick, NJ 
(United States), 11-13 Oct 1993). Order Number DE93040137. 
Source: OSTI; NTIS; GPO Dep. 

Max-Clique is the problem of finding the largest clique in a given 
graph. It is not only NP-hard, but, as recent results suggest, even 
hard to approximate. Nevertheless it is still very important to de- 
velop and test practical algorithms that will find approximate 
solutions for the maximum clique problem on various graphs stem- 
ming from numerous applications. Indeed, many different types of 
algorithmic approaches are applied to that problem. Several neural 
networks and related algorithms were applied recently to combina- 
torial optimization problems in general and to the Max-Clique 
problem in particular. These neural nets are dynamical system 
which minimize a cost (or computational “energy”) function that 
represents the optimization problem, the Max-Clique in our case. 
Therefore they all belong to the class of integer programming algo- 
rithms surveyed in the Pardalos and Xue review. The work 
presented here is a development and improvement of a neural net- 
work algorithm that was introduced recently. In the previous work, 
we have considered two Hopfield type neural networks, the INN 
and the HeN, and their application to the max-clique problem. In 
this paper, | concentrate on the INN network and present an im- 
proved version of the t-A algorithm that was introduced in. The rest 
of this paper is organized as follows: in section 2, | describe the 
INN model and how it implements a given graph. In section 3, it is 
characterized in terms of graph theory. In particular, the stable 
states of the network are mapped to the maximal cliques of its un- 
derling graph. In section 4, | present the t-Annealing algorithm and 
an improved version of it, the Adaptive t-Annealing. Several experi- 
ments done with these algorithms on benchmark graphs are 
reported in section 5, and the efficiency of the new algorithm is 
demonstrated. | conciude with a short discussion. 


37991 (LA-UR-93-3137) Simulated behaviour of large scale 
SCI rings and tori. Cha, Hojung (Manchester Univ. (United King- 
dom). Dept. of Computer Science); Knowles, A.; Daniel, R. Jr. Los 
Alamos National Lab., NM (United States). [1993]. 10p. Sponsored 
by USDOE, Washington, DC (United States); Science and Engi- 
neering Research Council, Swindon (United Kingdom). DOE 





Contract W-7405-ENG-36. (CONF-931220—2: 5. Institute of Electri- 
cal and Electronics Engineers (IEEE) symposium on parallel and 
distributed processing, Dallas, TX (United States), 1-4 Dec 1993). 
Order Number DE93040149. Source: OSTI; NTIS; GPO Dep. 

SClI(Scalable Coherent Interface) is a new IEEE standard for a 
high speed interconnect in parallel processors. It is attracting inter- 
est because of its high bandwidth (1 GB/sec/link) and low latency. 
The default SCI topology is a ring, which does not scale well to 
large numbers of processors. This paper uses stochastic and 
trace-driven simulations to compare the performance of SCl-based 
parallel computers with a ring topology to those based on a torus 
topology. We also look at the effects of varying some of the inter- 
nals of the SCI components. 


37992 (LA-UR-93-3139) Visualization on massively parallel 
computers using CM/AVS. Krogh, M.F.; Hansen, C.D. Los 
Alamos National Lab., NM (United States). [1993]. 11p. Sponsored 
by USDOE, Washington, DC (United States). DOE Contract W- 
7405-ENG-36. (CONF-9305168-6: Advanced Visualization System 
(AVS) ‘93 users group meeting, Orlando, FL (United States), 24-26 
May 1993). Order Number DE93040151. Source: OSTI; NTIS; 
GPO Dep. 

CM/AVS is a visualization environment for the massively parallel 
CM-5 from Thinking Machines. It provides a backend to the stan- 
dard commercially available AVS visualization product. At the 
Advanced Computing Laboratory at Los Alamos National Labora- 
tory, we have been experimenting and utilizing this software within 
our visualization environment. This paper describes our experi- 
ences with CM/AVS. The conclusions reached are applicable to 
any implimentation of visualization software within a massively par- 
allel computing environment. 


37993 (LA-UR-93-3160) A methodology for quantifying un- 
certainty in models. McKay, M.D.; Beckman, R.J. Los Alamos 
National Lab., NM (United States). 1993. 4p. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC (United States). 
DOE Contract W-7405-ENG-36. (CONF-9309215—1: Surety tech- 
nology symposum, Chelyacinsk (Russian Federation), 28 Sep - 2 
oct 1993). Order Number DE93040154. Source: OSTI; NTIS; INIS; 
GPO Dep. 

This paper, condensed from McKay et al. (1992) outlines an 
analysis of uncertainty in the output of computer models arising 
from uncertainty in inputs (parameters). Uncertainty of this type 
most often arises when proper input values are imprecisely known. 
Uncertainty in the output is quantified in its probability distribution, 
which results from treating the inputs as random variables. The as- 
sessment of which inputs are important (sensitivity analysis) with 
respect to uncertainty is done relative to the probability distribution 
of the output. 


37994 (LA-UR-93-3173) Fast data parallel polygon render- 
ing. Ortega, F.A.; Hansen, C.D. Los Alamos National Lab., NM 
(United States). [1993]. 13p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
931115—-11: Supercomputing conference on high performance 
computing and communications, Portland, OR (United States), 15- 
19 Nov 1993). Order Number DE93040157. Source: OSTI; NTIS; 
GPO Dep. 

This paper describes a parallel method for polygonal rendering 
on a massively parallel SIMD machine. This method, based on a 
simple shading model, is targeted for applications which require 
very fast polygon rendering for extremely large sets of polygons 
such as is found in many scientific visualization applications. The 
algorithms described in this paper are incorporated into a library of 
3D graphics routines written for the Connection Machine. The rou- 
tines are implemented on both the CM-200 and the CM-5. This 
library enables a scientists to display 3D shaded polygons directly 
from a parallel machine without the need to transmit huge amounts 
of data to a post-processing rendering system. 


37995 (LBL-34423) Qualifying codes under software qual- 
ity assurance: Two examples as guidelines for codes that are 
existing or under development. Mangold, D. Lawrence Berkeley 
Lab., CA (United States). May 1993. 41p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract ACO3-76SF00098. 
Order Number DE93040452. Source: OSTI; NTIS; INIS; GPO Dep. 
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Software quality assurance is an area of concem for DOE, EPA, 
and other agencies due to the poor quality of software and its doc- 
umentation they have received in the past. This report briefly 
summarizes the software development concepts and terminology 
increasingly employed by these agencies and provides a workable 
approach to scientific programming under the new requirements. 
Following this is a practical description of how to qualify a simula- 
tion code, based on a software QA plan that has been reviewed 
and officially accepted by DOE/OCRWM. Two codes have recently 
been baselined and qualified, so that they can be officially used for 
QA Level 1 work under the DOE/OCRWM QA requirements. One 
of them was baselined and qualified within one week. The first of 
the codes was the multi-phase multi-component flow code TOUGH 
version 1, an already existing code, and the other was a geochem- 
istry transport code STATEQ that was under development The way 
to accomplish qualification for both types of codes is summarized in 
an easy-to-follow step-by step fashion to illustrate how to baseline 
and qualify such codes through a relatively painless procedure. 


37996 (MLM-3787) Operational equations for the five-point 
rectangle. Silver, G.L. Mound, Miamisburg, OH (United States). 15 
Sep 1993. 36p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-88DP43495. Order Number 
DE94000366. Source: OSTI; NTIS; GPO Dep. 

Two operational polynomials are demonstrated for the four-point 
rectangle with center point. The equations are exact on the points 
and the surfaces they describe ordinarily fit known monotonic sur- 
faces better tan the standard five-point equation, as judged by the 
Le norm test. Equations for fitting the five-point rectangle by sines 
and cosines are presented. 


37997 (ORNL/TM—12439) An evaluation of integration of 
the trace assertion method with the box structure method for 
coding in C++. Bangs, A.L. Oak Ridge National Lab., TN (United 
States). Aug 1993. 197p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC05-840R21400. Order Number 
DE93040480. Source: OSTI; NTIS; GPO Dep. 

The Trace Assertion Method, originated by David Parnas, is a 
method for developing specifications for software modules. The 
nature of the method allows verification of consistency and com- 
pleteness of the specification, and provides a rigid structure to the 
designer. This method is extended to work with object-oriented de- 
signs for a C++ system involving a user interface. A number of 
object-oriented concepts which are not present in the original Trace 
Assertion Method are incorporated into the method and demon- 
strated on two completely specified increments of the system being 
developed. In addition, the method is incorporated into a system 
wide view beyond the original modular scope of the method. Ad- 
vantages of the adapted method and its problems are discussed. 


37998 (ORNL/TM-12462) Measuring the effects of thread 
placement on the Kendall Square KSR1. Wagner, T.D. (Vander- 
bilt Univ., Nashville, TN (US). Computer Science Dept.); Smirni, E.; 
Apon, A.W.; Madhukar, M.; Dowdy, L.W. Oak Ridge National Lab., 
TN (United States). Aug 1993. 29p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract AC05-840R21400. 
Order Number DE93040655. Source: OSTI; NTIS; GPO Dep. 

This paper describes a measurement study of the effects of 
thread placement on memory access times on the Kendall Square 
multiprocessor, the KSR1. The KSR1 uses a conventional shared 
memory programming model in a distributed memory architecture. 
The architecture is based on a ring of rings of 64-bit superscalar 
microprocessors. The KSR1 has a Cache-Only Memory Architec- 
ture (COMA). Memory consists of the local cache memories 
attached to each processor. Whenever an address is accessed, 
the data item is automatically copied to the local cache memory 
module, so that access times for subsequent references will be 
minimal. Experiments run on the KSR1 across a wide variety of 
thread configurations show that shared memory access is acceler- 
ated through strategic placement of threads which share data. The 
results indicate strategies for improving the performance of applica- 
tions programs, and illustrate that KSR1 memory access times can 
remain nearly constant even when the number of participating 
threads increases. 
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37999 (PCCF-RI-92-14) Tagging B and C quark events in 
e*e- collisions with neural networks. Proriol, J. (Clermont- 
Ferrand-2 Univ., 63 Aubiere (France). Lab. de Physique 
Corpusculaire); Falvard, A.; Henrard, P.; Jousset, J.; Brandl, B. 
Clermont-Ferrand-2 Univ., 63 - Aubiere (France). Lab. de Physique 
Corpusculaire. 1992. 3p. (CONF-920966-: 10. conference on com- 
puting in high energy physics, Annecy (France), 21-25 Sep 1992). 
Order Number DE94602516. Source: OSTI; NTIS (US Sales Only); 
INIS. 

We describe the different methods used to tag b and c¢ quark 


events in ete~ collisions using neural networks. 


38000 (PNL-SA-22001) Chapter 1: Efficient communication 
primitives on mesh architectures with hardware routing. Bar- 
nett, M. (idaho Univ., Moscow, ID (United States). Dept. of 
Computer Science); Littlefield, R.; Payne, D.G.; van de Geijn, R. 
Pacific Northwest Lab., Richland, WA (United States). Mar 1993. 
6p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract AC06-76RL01830. (CONF-9303204—1: 6. Society Indus- 
trial and Applied Math conference on parallel processing for 
scientific computing, Newport Beach, CA (United States), 22-24 
Mar 1993). Order Number DE93018791. Source: OSTI; NTIS; 
GPO Dep. 

Several algorithms are discussed for implementing global com- 
bine on distributed memory computers using a two-dimensional 
mesh interconnect with wormhole routing. These include algorithms 
that are asymptotically optimal for short vectors (O(log(p)) for p 
processors) and for long vectors (O(n) for n data elements per pro- 
cessor). Performance models are developed which include startup 
and transfer costs that can depend on the number of messages 
that each node must handle at once. The models are validated us- 
ing experimental data from the Intel Touchstone DELTA computer. 


38001 (PNL-SA-22002) Global combine on mesh architec- 
tures with wormhole routing. Barnett, M. (Univ. of Idaho, 
Moscow, ID (US). Computer Science Dept.); Littlefield, R.; Payne, 
D.G.; van de Geijn, R. Pacific Northwest Lab., Richland, WA 


(United States). Apr 1993. 8p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC06-76RL01830. (CONF- 


9304200-1: 7. international parallel processing symposium, 
Newport Beach, CA (United States), 13-16 Apr 1993). Order Num- 
ber DE93018792. Source: OSTI; NTIS; GPO Dep. 

Several algorithms are discussed for implementing global com- 
bine (summation) on distributed memory computers using a 
two-dimensional mesh interconnect with wormhole routing. These 
include algorithms that are asymptotically optimal for short vectors 
(O(log(p)) for p processing nodes) and for long vectors (O(n) for n 
data elements per node), as well as hybrid algorithms that are su- 
perior for intermediate n. Performance models are developed that 
include the effects of link conflicts and other characteristics of the 
underlying communication system. The models are validated using 
experimental data from the Intel Touchstone DELTA computer. 
Each of the combine algorithms is shown to be superior under 
some circumstances. 


38002 (SAND—93-1283C) Geometrical pattern learning. 
Goldberg, P.W. Sandia National Labs., Albuquerque, NM (United 
States). Apr 1993. 13p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract AC04-76DP00789. (CONF-931 167— 
2-Extd.Abst.: 34. meeting of the Institute of Electrical and 
Electronics Engineers Foundation of Computer Science, Palo Alto, 
CA (United States), 3-5 Nov 1993). Order Number DE93017641. 
Source: OSTI; NTIS; GPO Dep. 

In this paper we consider the problem of learning the positions of 
spheres in metric spaces, given as data randomly drawn points 
classified according to whether they are internal or external to an 
unknown sphere. The particular metrics under consideration are 
geometrical shape metrics, and the results are intended to be ap- 
plicable to the problem of learning to identify a shape from related 
shapes classified according to whether they resembie it visually. 
While it is typically NP-hard to locate a central point for a hypothe- 
sis sphere, we find that it is however often possible to obtain a 
non-spherical hypothesis which can accurately predict whether 
further random points lie within the unknown sphere. We exhibit al- 
gorithms which achieve this, and in the process indicate useful 
general techniques for computational learning. Finally we exhibit a 
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natural shape metric and show that it defines a class of spheres 
not predictable in this sense, subject to standard cryptographic as- 
sumptions. 


38003 (SAND-93-1392C) Refining a triangulation of a pla- 
nar straight-line graph to eliminate large angles. Mitchell, S.A. 
Sandia National Labs., Albuquerque, NM (United States). 13 May 
1993. 22p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DP00789. (CONF-931167-1- 
Extd.Abst.: 34. meeting of the Institute of Electrical and Electronics 
Engineers Foundation of Computer Science, Palo Alto, CA (United 
States), 3-5 Nov 1993). Order Number DE93016510. Source: 
OSTI; NTIS; GPO Dep. 

Triangulations without large angles have a number of applica- 
tions in numerical analysis and computer graphics. In particular, 
the convergence of a finite element calculation depends on the 
largest angle of the triangulation. Also, the running time of a finite 
element calculation is dependent on the triangulation size, so hav- 
ing a triangulation with few Steiner points is also important. Bern, 
Dobkin and Eppstein pose as an open problem the existence of an 
algorithm to triangulate a planar straight-line graph (PSLG) without 
large angles using a polynomial number of Steiner points. We 
solve this problem by showing that any PSLG with wv vertices can 
be triangulated with no angle larger than 72/8 by adding O(v7log 
v) Steiner points in O(v* log* vu) time. We first triangulate the 
PSLG with an arbitrary constrained triangulation and then refine 
that triangulation by adding additional vertices and edges. Some 
PSLGs require Q(v*) Steiner points in any triangulation achieving 
any largest angle bound less than x. Hence the number of Steiner 
points added by our algorithm is within a log v factor of worst case 
optimal. We note that our refinement algorithm works on arbitrary 
triangulations: Given any triangulation, we show how to refine it so 
that no angle is larger than 77/8. Our construction adds 
O(nm+nplog m) vertices and runs in time O(nm+nplog m) log(m+ 
p)), where n is the number of edges, m is one plus the number of 
obtuse angles, and p is one plus the number of holes and interior 
vertices in the original triangulation. A previously considered prob- 
lem is refining a constrained triangulation of a simple polygon, 
where p = 1. For this problem we add O(v*) Steiner points, which 
is within a constant factor of worst case optimal. 


38004 (SAND-—93-1686C) Delivery of very high bandwidth 
with ATM switches and SONET. Gossage, S.A. Sandia National 
Labs., Albuquerque, NM (United States). 1993. 9p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DP00789. (CONF-9310131-2: 29. annual international 
telemetering conference, Las Vegas, NV (United States), 25-28 Oct 
1993). Order Number DE93019432. Source: OSTI; NTIS; GPO 
Dep. 

To deliver high bandwidth, a ubiquitous inter-/intra-building cable 
plant consisting of single mode and multimode fiber as well as 
twisted pair copper is required. The selection of the “glue” to 
transport and interconnect distributed LANs with central facility re- 
sources over a pervasive cable plant is the focus of this paper. A 
description of the traditional problems that must be overcome to 
provide very high bandwidth beyond the narrow confines of a com- 
puter center is given. The applicability of Asynchronous Transfer 
Mode (ATM) switching (interconnection) and Synchronous Optical 
NETwork (SONET) (transport) for high bandwidth delivery is de- 
scribed using the environment and requirements of Sandia National 
Laboratories. Other methods for distributing high data rates are 
compared and contrasted. Sandia is implementing a standards 
based foundation utilizing a pervasive single mode fiber cable 
plant, SONET transport, and ATM switching to meet the goals of 
gigabit networking. 


38005 (SAND-93-1990C) Optoelectronic packaging: A re- 
view. Carson, R.F. Sandia National Labs., Albuquerque, NM 
(United States). [1993]. 17p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract AC04-76DP00789. (CONF- 
931121-20: Annual winter meeting of the American Society of 
Mechanical Engineers, New Orleans, LA (United States), 28 Nov - 
3 dec 1993). Order Number DE93040059. Source: OSTI; NTIS; 
GPO Dep. 

Optoelectronics and photonics hold great potential for high data- 
rate communication and computing. Wide using in computing 





applications was limited first by device technologies and now suffers 
due to the need for high-precision, mass-produced packaging. The 
use of phontons as a medium of communication and control im- 
plies a unique set of packaging constraints that was not present in 
traditional telecommunications applications. The state-of-the-art in 
optoelectronic packaging is now driven by microelectric techniques 
that have potential for low cost and high volume manufacturing. 


38006 (SAND—93-8013) Evaluation of DEC’s GiGAswitch 
for distributed parallel computing. Chen, H.; Hutchins, J.; 
Brandt, J. Sandia National Labs., Livermore, CA (United States). 
Oct 1993. 30p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract AC04-76DR00789. Order Number 
DE94001356. Source: OSTI; NTIS; GPO Dep. 

One of Sandia’s research efforts is to reduce the end-to-end 
communication delay in a parallel-distributed computing environ- 
ment. GIGAswitch is DEC's implementation of a gigabit local area 
network based on switched FDDI technology. Using the 
GIGAswitch, the authors intend to minimize the medium access la- 
tency suffered by shared-medium FDDI technology. Experimental 
results show that the GiGAswitch adds 16.5 microseconds of 
switching and bridging delay to an end-to-end communication. Al- 
though the added latency causes a 1.8% throughput degradation 
and a 5% line efficiency degradation, the availability of dedicated 
bandwidth is much more than what is available to a workstation on 
a shared medium. For example, ten directly connected worksta- 
tions each would have a dedicated bandwidth of 95 Mbps, but if 
they were sharing the FDDI bandwidth, each would have 10% of 
the total bandwith, i.e., less than 10 Mbps. In addition, they have 
found that when there is no output port contention, the switch’s ag- 
gregate bandwidth will scale up to multiples of its port bandwidth. 
However, with output port contention, the throughput and latency 
performance suffered significantly. Their mathematical and simula- 
tion models indicate that the GIGAswitch line efficiency could be as 
low as 63% when there are nine input ports contending for the 
same output port. The data indicate that the delay introduced by 
contention at the server workstation is 50 times that introduced by 
the GiGAswitch. The authors conclude that the GIGAswitch meets 
the performance requirements of today’s high-end workstations and 
that the switched FDDI technology provides an alternative that uti- 
lizes existing workstation interfaces while increasing the aggregate 
bandwidth. However, because the speed of workstations is increas- 
ing by a factor of 2 every 1.5 years, the switched FDDI technology 
is only good as an interim solution. 


38007 (SAND—93-8243) TCP performance analysis for wide 
area networks. Chen, H.Y. (Sandia National Labs., Livermore, CA 
(United States)); Hutchins, J.A.; Testi, N. Sandia National Labs., 
Livermore, CA (United States). Aug 1993. 29p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC04- 
76DR00789. Order Number DE94000449. Source: OSTI; NTIS; 
GPO Dep 

Even though networks have been getting faster, perceived 
throughput at the application level has not increased accordingly. 
in an attempt to identify many of the performance bottlenecks, we 
collected and analyzed data over a wide area network (WAN) at TS 
(45 Mbps) bandwidth. The information gained will assist in design- 
ing new protocols and/or algorithms that are consistent with future 
high- speed requirements. 


38008 (UCRL-ID—114808) Post-experimental plots for high 
speed data acquisition program. Koide, G. (Hawaii Univ., Hilo, 
HI (United States)); Metz, T.R. Lawrence Livermore National Lab. 
CA (United States). Jul 1993. 12p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. Order 
Number DE94000956. Source: OSTI; NTIS; GPO Dep. 

The post-experimental plot program allows the user to obtain 
hard copy outputs for the data acquisition program. Both single 
channel and multiple channels can be plotted for the customer. An- 
other feature is the telescopic plots of any section of the given 
data. In addition, the user has a choice of papers, 8.5 x 11 inch or 
11 x 17 inch and the graphs may be rotated by 90 degrees. Be- 
fore making a plot, the experimental curves can be displayed on 
the screen. 
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38009 (UCRL-ID-114856) Stochastic differential equations 
and numerical simulation for pedestrians. Garrison, J.C. 
Lawrence Livermore National Lab., CA (United States). 27 
Jul 1993. 33p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93040651. Source: OSTI; NTIS; GPO Dep. 

The mathematical foundation of the ito interpretation of stochas- 
tic ordinary and partial differential equations is briefly explained. 
This provides the basis for a review of simple difference approxi- 
mations to stochastic differential equations. An example arising in 
the theory of optical switching is discussed. 


38010 (UCRL-ID—115116) Performance evaluation of video 
on ethernet. Pihiman, M.; Farrell, R. Lawrence Livermore National 
Lab., CA (United States). Aug 1993. 8p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract W-7405-ENG-48. 
Order Number DE93040696. Source: OSTI; NTIS; GPO Dep. 

The purpose of this project was to determine the feasibility of 
using an ethernet local area network (LAN) to support videoconfer- 
encing connections between CAMEO Macintosh desktop 
videoconferencing systems. The specific goals were to: (1) to en- 
sure that CAMEO video could be transported-without protocol 
modification-via existing ethernet networks, and would do so with- 
out “bringing-down” the network; (2) to measure the effect of 
CAMEO video connections on ethernet traffic; (3) to evaluate quali- 
tatively how generated ethernet traffic effects the CAMEO video; 
and (4) to evaluate qualitatively how multiple CAMEO connections 
work between two routered ethernet networks via a backbone. 
High quality CAMEO video can be transported on an ethernet net- 
work and between routered networks, via a backbone. The number 
of simultaneous video connections possible on an ethernet seg- 
ment would probably be less than 45, since each connection uses 
2.2% of the network and errors increase rapidly as video connec- 
tions are made. However, the actual number of simultaneous video 
connections possible will depend upon your network implementa- 
tion and the amount of “normal” traffic present. The remainder of 
this report discusses the effect of CAMEO video on our networks. 


38011 (UCRL-JC—112935) Imaging vector fields using Line 
Integral Convolution. Cabral, B.; Leedom, L.C. Lawrence Liver- 
more National Lab., CA (United States). 1 Mar 1993. 10p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9208240—1: Computer graphics 
(CG) conference, Anaheim, CA (United States), 1-6 Aug 1992). Or- 
der Number DE93019922. Source: OSTI; NTIS; GPO Dep. 

Imaging vector fields has applications in science, art, image pro- 
cessing and special effects. An effective new approach is to use 
linear and curvilinear filtering techniques to locally blur textures 
along a vector field. This approach builds on several previous tex- 
ture generation and filtering techniques. It is, however, unique 
because it is local, one-dimensional and independent of any prede- 
fined geometry or texture. The technique is general and capable of 
imaging arbitrary two- and three-dimensional vector fields. The lo- 
cal one-dimensional nature of the algorithm lends itself to highly 
parallel and efficient implementations. Furthermore, the curvilinear 
filter is capable of rendering detail on very intricate vector fields. 
Combining this technique with other rendering and image process- 
ing techniques — like periodic motion filtering — results in richly 
informative and striking images. The technique can also produce 
novel special effects 


38012 (UCRL-JC—113319) Vectorized presentation-level 
services tor scientific distributed applications. Stanberry, L.C.; 
Branstetter, M.L.; Nessett, D.M. Lawrence Livermore National Lab., 
CA (United States). Mar 1993. 9p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-931115—10: Supercomputing conference on high perfor- 
mance computing and communications, Portland, OR (United 
States), 15-19 Nov 1993). Order Number DE93018091. Source: 
OSTI; NTIS; GPO Dep. 

The use of heterogeneous distributed systems is a promising ap- 
proach to significantly increase computational performance of 
scientific applications. However, one key to this strategy is to mini- 
mize the percentage of lime spent by an application moving data 
between machines. This percentage is composed of two parts: (1) 
the time to translate data between the formats used on different 
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machines, and (2) the time to move data over the network that in- 
terconnects the machines. Previous work suggests that data format 
conversion activity, generally known as presentation-level services, 
is by far the more costly of the two. In this paper we describe how 
vectorization can be used to improve presentation-level perfor- 
mance in scientific applications by one or two orders of magnitude 
over the conventional approach. While others have recognized the 
advantages of vectorized data format conversion, we describe how 
to automate this process so that an application programmer need 
not explicitly call vectorization routines. We explore the impact of 
presentation-level vectorization on software portability, program- 
ming efficiency and protocol standards. We compare our 
performance results with those of two other popular distributed ap- 
plication programming tools and then summarize the lessons we 
have learned during the course of our research. 


38013 (UCRL-JC—113508) The transition to massively par- 
allel computing within a production environment at a DOE 
access center. McCoy, M.G. Lawrence Livermore National Lab., 
CA (United States). Apr 1993. 14p. Sponsored by USDOE, Wash- 
ington, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-9304159-2: Conference on high speed computing, Sal- 
isham, OR (United States), Apr 1993). Order Number 
DE93019155. Source: OSTI; NTIS; GPO Dep. 

in contemplating the transition from sequential to MP computing, 
the National Energy Research Supercomputer Center (NERSC) is 
faced with the frictions inherent in the duality of its mission. There 
have been two goals, the first has been to provide a stable, ser- 
viceable, production environment to the user base, the second to 
bring the most capable early serial supercomputers to the Center 
to make possible the leading edge simulations. This seeming co- 
nundrum has in reality been a source of strength. The task of 
meeting both goals was faced before with the CRAY 1 which, as 
delivered, was all iron; so the problems associated with the advent 
of parallel computers are not entirely new, but they are serious. 
Current vector supercomputers, such as the C90, offer mature pro- 
duction environments, including software tools, a large applications 
base, and generality; these machines can be used to attack the 
spectrum of scientific applications by a large user base knowledge- 
able in programming techniques for this architecture. Parallel 
computers to date have offered less developed, even rudimentary, 
working environments, a sparse applications base, and forced spe- 
cialization. They have been specialized in terms of programming 
models, and specialized in terms of the kinds of applications which 
would do well on the machines. Given this context, why do many 
service computer centers feel that now is the time to cease or slow 
the procurement of traditional vector supercomputers in favor of 
MP systems? What are some of the issues that NERSC must face 
to engineer a smooth transition? The answers to these questions 
are multifaceted and by no means completely clear. However, a 
route exists as a result of early efforts at the Laboratories com- 
bined with research within the HPCC Program. One can begin with 
an analysis of why the hardware and software appearing shortly 
should be made available to the, mainstream, and then address 
what would be required in an initial production environment. 


38014 (UCRL-JC-113527) Radiosity algorithms using 
higher order finite element methods. Troutman, R.; Max, N. 
Seattle City Light Dept., WA (United States). Office of Conserva- 
tion. 1 Aug 1993. 6p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. (CONF-930881-4: 
Siggraph ‘93: special interest group on graphics conference, Ana- 
heim, CA (United States), 2-6 Aug 1993). Order Number 
DE93018098. Source: OSTI; NTIS; GPO Dep. 

Many of the current radiosity algorithms create a piecewise con- 
stant approximation to the actual radiosity. Through interpoiation 
and extrapolation, a continuous solution is obtained. An accurate 
solution is found by increasing the number of patches which de- 
scribe the scene. This has the effect of increasing the computation 
time as well as the memory requirements. By using techniques 
found in the finite element method, we can incorporate an interpo- 
lation function directly into our form factor computation. We can 
then use less elements to achieve a more accurate solution. Two 
algorithms, derived from the finite element method, are described 
and analyzed. 
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38015 (UCRL-JC—113547) Uncertainty vs. Interindividual 
variability. Bogen, K.T. Lawrence Livermore National Lab., CA 
(United States). Apr 1993. 12p. Sponsored by USDOE, Washing- 
ton, DC (United States). DOE Contract W-7405-ENG-48. 
(CONF-93041 25-2: Environmental Protection Agency (EPA) work- 
shop, Charlottesville, VA (United States), 19-21 Apr 1993). Order 
Number DE93018105. Source: OSTI; NTIS; GPO Dep. 

Distinct treatment of uncertainty and interindividual variability in 
variates used to model risk ensures that quantitative assessments 
of these attributes in modeled risk are maximally relevant to poten- 
tial regulatory concerns. For example, such a distinction is required 
for quantitative characterization of uncertainty in population risk or 
in individual risk. Yet, most quantitative uncertainty analyses under- 
taken as part of environmental health risk assessments have failed 
to systematically maintain this distinction among modeled dis- 
tributed input variates, and so have had limited relevance to 
reasonable concerns that regulators may have about how uncer- 
tainty and variability ought to relate to risk acceptability. The 
distinction is of course impossible if quantitative treatment of dis- 
tributed input variates is rejected in favor of using single-point 
estimates due to the perceived impracticality of complex Monte 
Carlo analyses that might erroneously be thought of as being nec- 
essarily involved. Here, some practical methods are presented that 
facilitate implementation of the analytic framework for uncertainty 
and variability proposed by Bogen and Spear. Two types of 
methodology are discussed: one that facilitates the distinction be- 
tween uncertainty and variability per se, and another that may be 
used to simplify quantitative analysis of distributed inputs repre- 
senting either uncertainty or variability. A simple and a complex 
form for modeled increased risk are presented and then used to il- 
lustrate methods facilitating the distinction between uncertainty and 
variability in reference to characterization of both population and in- 
dividual risk. Finally, a simple form of discrete probability calculus 
is proposed as an easily implemented, practical alternative to 
Monte-Carlo based procedures to quantitative integration of uncer- 
tainty and variability in risk assessment. 


38016 (UCRL-JC—113639) Volume rendering of 3D scalar 
and vector fields at LLNL. Crawfis, R.; Max, N.; Becker, B.; 
Cabral, B. Lawrence Livermore National Lab., CA (United States). 
Apr 1993. 11p. Sponsored by USDOE, Washington, DC (United 
States). DOE Contract W-7405-ENG-48. (CONF-931115—9: Super- 
computing conference on high performance computing and 
communications, Portland, OR (United States), 15-19 Nov 1993). 
Order Number DE93018000. Source: OSTI; NTIS; GPO Dep. 

Simulation of complex 3-dimensional phenomena data sets 
which are hard to comprehend using conventional 2-dimensionally 
oriented visualization tools. One way to overcome this limitation is 
to employ various volume visualization techniques. While early vol- 
ume visualization techniques worked well on simple scalar volumes 
they failed to exploit frame buffer hardware capabilities and handle 
higher order data such as vector field. Work at Lawrence Liver- 
more National Laboratory has centered on developing new 
techniques and extending existing techniques. 


38017 (UCRL-MA-115210) Everything you might want to 
know about the Internet but are afraid to ask!: A new users re- 
source. Thiel, E. Lawrence Livermore National Lab., CA (United 
States). 1993. 301p. Sponsored by USDOE, Washington, DC 
(United States). DOE Contract W-7405-ENG-48. Order Number 
DE93041118. Source: OSTI; NTIS; GPO Dep. 

This document is a guide to accessing the Internet and the ser- 
vices available on Internet. The document contains a_ short 
explanation of the Internet by E. Kroll and E. Hoffman, brief de- 
scriptions of the primary access tools, a glossary, answers to 
frequently asked questions about the Internet, J. Martin’s ‘Search 
for Internet Treasure’ and other helpful information. The data ac- 
cess tools discussed in this document include Gopher, World Wide 
Web, WAIS, ASTRA, ARCHIE, WHOIS, NETSERV, and TRICKLE. 
The file transfer tool discussed is BITFTP. The two communication 
services discussed are NETNEWS and LISTSERV. 


38018 (WHC-SA-1819) Total Quality development of Mate- 
rial Control Accountability software: LANMAS. Woychick, M.R. 
(ed.); Yearsley, D.; McRae, L.P. Westinghouse Hanford Co., Rich- 
land, WA (United States). Jul 1993. 10p. Sponsored by USDOE, 





Washington, DC (United States). DOE Contract AC06-87RL10930. 
(CONF-930749-71: 34. annual meeting of the Institute of Nuclear 
Materials Management, Scottsdale, AZ (United States), 18-21 Jul 
1993). Order Number DE93019975. Source: OSTI; NTIS; GPO 
Dep. 

Changing US Department of Energy (DOE) guidelines require 
Material Control & Accountability (MC&A) software to meet Total 
Quality certification requirements. Some MC&A software has met 
site quality standards, but only after extensive documentation 
rework. Mandating Total Quality methods during development virtu- 
ally guarantees MC&A software certification. 
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Refer also to citation(s) 35089, 35090, 35092, 35093, 35315, 
36064, 36065, 36066, 36073, 36074, 36075, 36076, 36077, 36082, 
36084, 36088, 36089, 36090, 36092, 36131, 36937, 37390, 37953, 
37965, 37978 


38019 (CONF-931148-2) Coordination of software- 
development activities among sites that are geographically 
separated. Truett, L.F. (Oak Ridge National Lab., TN (United 
States)); Loftis, J.P.; Shipe, P.C.; Faby, E.Z.; Grubb, J.W. Oak 
Ridge National Lab., TN (United States). 29 Jun 1993. 7p. Spon- 
sored by USDOE, Washington, DC (United States). DOE Contract 
AC05-840R21400. From 17. annual international computer soft- 
ware and applications conference (COMPSAC93); Phoenix, AZ 
(United States); 3-5 Nov 1993. Order Number DE93019201. 
Source: OSTI; NTIS; GPO Dep. 

The Department of Defense is sponsoring development of a 
centralized, integrated database, which will be a repository interna- 
tional surface cargo movement data. Scheduled for implementation 
surface in early 1994, the system will include a relational database 
management system, processing modules, and complex communi- 
cation components. Four geographically separated sites are 
involved with development. Design and development of a major 


computer system is never simple, but when design and develop- 
ment occur at multiple sites, the problems are compounded, 
especially when the timeframe for project completion is extremely 
tight. Issues such as identical developmental platforms and com- 
munications strategies must be addressed. A design plan must be 
strictly followed to ensure consistency and to coordinate integration 
of modules developed at different sites. 


38020 (INIS-JP—012) Correspondence dictionary from free 
English term to INIS descriptors: For on-line search, 
(medicine). Japan Atomic Energy Research Inst., Tokyo (Japan). 
Mar 1993. 18p. (In Japanese, English). Order Number 
DE94701173. Source: OSTI; NTIS; INIS. 

This dictionary is intended for the on-line users of INIS database 
who select controlled terms (INIS descriptors) starting from free 
terms. The purpose of terminology control is (1) to reduce the am- 
biguity of the term use among different subject fields, and (2) to 
improve the recall by coordinating the synonyms. The controlled 
terms are collected in the thesaurus, but it is not always easy to 
find suitable descriptors. This dictionary has been compiled by ana- 
lyzing existing records, and provides the specialists’ know-how of 
converting free terms to descriptors. Besides the compilation of this 
dictionary, the characteristics of the assigned descriptors were also 
clarified. (J.P.N.). 


38021 (INIS-mf-13626) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 14: systems and infomation 
services. Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 122p. (In Spanish). (CONF-9207219-: 6. Seminar of 
the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 15 
Jul 1992). Order Number DE94602511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document includes 9 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
of information systems and services. (Topic 14). Two items were in 
INIS subject scope and a separate abstract was prepared for each 
of them. 
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38022 (INIS-mf-13626, pp. No pagination) Treatment and 
handling of scientific and technical information of INIS Atom 
index data base, specially in environmental and economic as- 
pects of energy. Botello Corte, R. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 122p. (In Spanish). 
(CONF-9207219-: 6. Seminar of the IIE-INIIN-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP on technological specialties. Topic 14: systems and 
infomation services. Order Number DE94602511. Source: OSTI; 
NTIS (US Sales Only); INIS. 

In the present work is given to know the products obtained of the 
data base INIS of IAEA and the way in that are gathered the docu- 
ments that treating over the themes that clasp the data base 
quoted. Those documents specially on the thematic areas over 
alternative energy sources and economical and environmental as- 
pects. Within of this work is mentioned about the way in which the 
institutions of energetic sector and the research and superior 
education can cooperate in the documents donation that will be in- 
dexed and introduced in the INIS data base, so as the retribution 
that Nuclear Information and Documentation Center has been do- 
ing with microfilms of its documents donated, where it offers them 
the automatized services of selective dissemination of information, 
automatized and manual bibliographic searches of International 
Nuclear Information System data base. (Author). 


38023 (INIS-mf-13626, pp. No pagination) A proposal for 
the creation of a data base of documents in acquisition pro- 
cess on behalf of information units in the energy sector (ERI, 
NINR, MPI). Novelo Pena, R. (Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico)). Instituto de Investigaciones Elec- 
tricas, Cuernavaca (Mexico); Instituto Nacional de Investigaciones 
Nucleares, Mexico City (Mexico); Instituto Mexicano de Petroleo, 
Mexico City (Mexico). 1992. 122p. (In Spanish). (CONF-9207219—: 
6. Seminar of the IIE-ININ-IMP on technological specialities, 
Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP 
on technological specialties. Topic 14: systems and infomation ser- 
vices. Order Number DE94602511. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Here it is exposed a propose for a Data Base creation that per- 
mits including in united form the bibliographic registers of the 
documents that has been in acquisition process on the part of the 
Information Units belonging to the Electric Research Institute, to 
the Mexican Petroleum Institute and to the National Institute of Nu- 
clear Research. Moreover it is presented the Data Base design 
which will be develop in Micro CDS/ISIS. Also are its innumerated 
the resulting advantages of this action, so as the procedure to be 
followed for to update in opportune way the Data Base in each one 
of participating institutions. (Author). 


38024 (INIS-mf-13628, pp. No pagination) Present status of 
institutional informatics. Perez Ruiz, S.A. (Instituto Nacional de 
Investigaciones Nucleares, Mexico City (Mexico)). Instituto de In- 
vestigaciones Electricas, Cuernavaca (Mexico); Instituto Nacional 
de Investigaciones Nucleares, Mexico City (Mexico); Instituto Mexi- 
cano de Petroleo, Mexico City (Mexico). 1992. 150p. (In Spanish). 
(CONF-9207219—: 6. Seminar of the IIE-ININ-IMP on technological 
specialities, Salazar (Mexico), 15 Jul 1992). In 6. Seminar of the 
IIE-ININ-IMP on technological specialties. Topic 8: computation. 
Order Number DE94602510. Source: OSTI; NTIS (US Sales Only); 
INIS. 

It is described the computer sources (hardware, logic and hu- 
mans) that to count the National Institute of Nuclear Research for 
to satisfy the basic necessities of information handling, so much in 
the management area as technical and for researching purposes, 
the institutions support as the National Autonomous University of 
Mexico for to be useful its supercomputer physical resources. It is 
presented the actual situation and the plans to the future as for 
central computer equipment and microcomputers, just as the com- 
munications infrastructure and electrical support. (Author). 


38025 (INIS-mf-13628, pp. No pagination) Adjustment tech- 
niques for experimental data. Lopez Estrada, J. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)); 
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Torres Valderrama, M. Instituto de Investigaciones Electricas, Cuer- 
navaca (Mexico); Instituto Nacional de Investigaciones Nucleares, 
Mexico City (Mexico); Instituto Mexicano de Petroleo, Mexico City 
(Mexico). 1992. 150p. (In Spanish). (CONF-9207219—: 6. Seminar 
of the IIE-ININ-IMP on technological specialities, Salazar (Mexico), 
15 Jul 1992). In 6. Seminar of the IIE-ININ-IMP on technological 
specialties. Topic 8: computation. Order Number DE94602510. 
Source: OSTI; NTIS (US Sales Only); INIS. 

To carry through numerically the different adjustment of experi- 
mental data planned by National Institute of Nuclear Research 
investigators. It is presented the different adjustment techniques of 
experimental data which are fundamentally for: linear least squares, 
non linear with restrictions. Methodology: Lineal least squares - Or- 
thogonal decomposition via Householder reflections. No lineal - 
Method of general lowering and quasi Newton; Levenberg- 
Marquardt modified - More version. No lineal with restrictions - 
Quadratic sequential programming method (in process). (Author). 


38026 (INIS-mf-13628, pp. No pagination) SAS Applications 
(Statistical Analysis System). Morales Payan, J.R. (Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico)). In- 
stituto de Investigaciones Electricas, Cuernavaca (Mexico); Instituto 
Nacional de Investigaciones Nucleares, Mexico City (Mexico); Insti- 
tuto Mexicano de Petroleo, Mexico City (Mexico). 1992. 150p. (In 
Spanish). (CONF-9207219-: 6. Seminar of the IIE-ININ-IMP on 
technological specialities, Salazar (Mexico), 15 Jul 1992). In 6. 
Seminar of the IIE-ININ-IMP on technological specialties. Topic 8: 
computation. Order Number DE94602510. Source: OSTI; NTIS 
(US Sales Only); INIS. 

The objective of this work is to make divulge the experiences ac- 
quired in the National Institute of Nuclear Research utilizing the 
statistical analysis system (SAS) software that this institution has 
been acquired from July 1989, searching with those to stablish a 
profitable interaction with other institutions and or National or for- 
eign enterprises. Without tooking of specific applications, we can 
secure that the experimented field, to convey to no end of applica- 
tions so much in the researching as in the industry, helping widely 
in these areas to the make decisions. To agree to make clear that 
has been working exclusively with SAS/STAT that is a software 
module that it contains powerful procedures of statistical analysis. 
The application fields developed are the experimental design and 
the regression analysis studying the phenomena response using 
the classical statistic methods. Furthermore, in experimental design 
has been maked one way analysis, aleatorized blocks, latin 
squares, greco-latin, passing by the multiple factorial until more 
complex incomplete blocks or divided parcel designs; all of these 
with the corresponding studies about sample size and errors analy- 
sis types | and II, so much for fixed or aleatory effects. In the 
regression field and utilizing the least square method, it was ob- 
tained linear regression models truly with repeated measures, as 
soon as quadratic models and multiple regression. (Author). 


38027 (LA-UR-93-2555) A continuous flow from sample 
collection to data acceptability determination using an auto- 
mated system. Fisk, J.F. (Los Alamos National Lab., NM (United 
States)); Leasure, C.; Sauter, A.D. Los Alamos National Lab., NM 
(United States). [1993]. 11p. Sponsored by USDOE, Washington, 
DC (United States). DOE Contract W-7405-ENG-36. (CONF- 
9309139-8: 20. American Society for Quality Control (ASQC) 
national energy and environmental annual conference, Indian 
Wells, CA (United States), 19-22 Sep 1993). Order Number 
DE93018558. Source: OSTI; NTIS; INIS; GPO Dep. 

In its role as regulator, EPA is the recipient of enormous reams of 
analytical data, especially within the Superfund Program. In order to 
better manage the volume of paper that comes in daily, Superfund 
has required its laboratories to provide data that is contained on 
reporting forms to be delivered also on a diskette for uploading into 
data bases for various purposes, such as checking for contractual 
compliance, tracking quality assurance parameters, and, ultimately, 
for reviewing the data by computer. This last area, automated re- 
view of the data, has generated programs that are not necessarily 
appropriate for use by clients other than Superfund. Such is the 
case with Los Alamos National Laboratory’s Environmental Chem- 
istry Group and its emerging subcontractor community, designed to 
meet the needs of the remedial action program at LANL. LANL is 
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in the process of implementing an automated system that will be 
used from the planning stage of sample collection to the production 
of a project-specific report on analytical data quality. Included are 
electronic scheduling and tracking of samples, data entry, checking 
and transmission, data assessment and qualification for use, and 
report generation that will tie the analytical data quality back to the 
performance criteria defined prior to sample collection. Industry 
standard products will be used (e.g., ORACLE, Microsoft Excel) to 
ensure support for users, prevent dependence on proprietary soft- 
ware, and to protect LANL’s investment for the future. 


38028 (SAND-93-1516C) Meeting the challenge: A case 
study of Sandia National Laboratories Records inventory 
Project. Cusimano, L.J. (Sandia National Labs., Albuquerque, NM 
(United States)); Roberts, C.B. Sandia National Labs., Albu- 
querque, NM (United States). [1993]. 4p. Sponsored by USDOE, 
Washington, DC (United States). DOE Contract AC04-76DP00789. 
(CONF-9310157—1: Nuclear Information and Records Management 
Association (NIRMA) conference, Augusta, GA (United States), 1 
Oct 1993). Order Number DE93018828. Source: OSTI; NTIS; GPO 
Dep. 

Sandia National Laboratories determined that the most effective 
method to address records management initiatives would be 
through a single, comprehensive facilities wide records inventory 
and retention schedule project. The logistic of such an undertaking 
(estimated at 425,000 linear feet) are demanding. The relatively 
short time frame required for completion and the project's size 
called for sound, up front planning by Sandia and ultimately the 
support of an outside contractor for qualified resources to execute 
the plan. 


38029 (UCRL-ID—110710) Engineering data transfer test 
with EDCARS using MIL-R-28002 (Raster): Laboratory Accep- 
tance Test and User Application Test. Lawrence Livermore 
National Lab., CA (United States). 17 Apr 1992. 232p. Sponsored 
by Department of Defense, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (AITI-1139;CTN-—92-001). Order Num- 
ber DE93019882. Source: OSTI; NTIS; GPO Dep. 

This paper documents the results of a sequence of tests con- 
ducted to evaluate the DoD Computer-aided Acquisition and 
Logistic Support (CALS) data interchange capability of the Air 
Force Engineering Data Computer-Assisted Retrieval System (ED- 
CARS). The CALS initiative specifies a standard digital interface to 
streamline the interchange of technical data between the DoD and 
the commercial sector. The CALS Test Network (CTN) is tasked to 
conduct tests of military standards which specify this digital inter- 
face. The testing results outlined in this report are intended to 
evaluate the EDCARS systems's ability to sport CALS data inter- 
changes and establish the level of technical data interoperability 
implemented at this DoD engineering data repository. 


38030 (UCRL-ID—114069) Assessment of the organizational 
structure and services of DOE National Laboratory Libraries. 
Dieden, K. (San Jose State Univ., CA (United States)). Lawrence 
Livermore National Lab., CA (United States). 18 May 1993. 27p. 
Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. Order Number DE93040697. Source: 
OSTI; NTIS; GPO Dep. 

This fieldwork assignment was created to assess the library and 
information services at the National Laboratories and to understand 
their organizational structures and the role of the library within 
those structures. The author's goal was to collect the data and to 
evaluate the data and make appropriate recommendations for im- 
proving the quality of service at Lawrence Livermore National 
Laboratory Library. The objectives were: To develop a question- 
naire which will be used in the reference interview; to contact a 
knowledgeable staff person at each facility and collect the informa- 
tion services data from that person; to identify innovative and 
unique services; to identify non-traditional methods of delivering in- 
formation services to the scientific clientele; to obtain any user 
feedback on the services provided; and to identify the organization 
structure of each of the National laboratories and to determine the 
role of the library within those structures. 


38031 
related information: 


(UCRL-JC—113857) Electronic resources for security 


Reference document. Feingold, R.A. 





Lawrence Livermore National Lab., CA (United States). May 1993. 
40p. Sponsored by USDOE, Washington, DC (United States). DOE 
Contract W-7405-ENG-48. (CONF-9305284—1: Westinghouse in- 
formation security form conference, Baltimore, MD (United States), 
13-14 May 1993). Order Number DE93040488. Source: OSTI; 
NTIS (US Sales Only); GPO Dep. 

The quantity, quality, and availability of electronic resources is 
multiplying rapidly. Information technology security professionals 
must make timely and effective use of these resources if they are 
to contain the growing threats of globally networked attackers. This 
paper outlines the threats, including recent examples, and then 
provides multi-level descriptions of the abundant resources avail- 
able to the information technology security community. These 
descriptions are valuable to everyone from a networking novice to 
a sophisticated expert. While the information is useful for the entire 
security community, this paper pays particular attention to Depart- 
ment of Energy requirements. 


38032 (WSRC-IM-91-4) ISE System Development Method- 
ology Manual. Hayhoe, G.F. Westinghouse Savannah River Co., 
Aiken, SC (United States). 17 Feb 1992. 149p. Sponsored by 
USDOE, Washington, DC (United States). DOE Contract AC09- 
89SR18035. Order Number DE93019267. Source: OSTI; NTIS; 
GPO Dep. 

The Information Systems Engineering (ISE) System Develop- 
ment Methodology Manual (SDM) is a framework of life cycle 
management guidelines that provide ISE personnel with direction, 
organization, consistency, and improved communication when 
developing and maintaining systems. These guide-lines were de- 
signed to allow ISE to build and deliver Total Quality products, and 
to meet the goals and requirements of the US Department of En- 
ergy (DOE), Westinghouse Savannah River Company, and 
Westinghouse Electric Corporation. 
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38033 (INIS-mf-13559) Atomic Energy Authority Act, No. 
19 of 1969. Sri Lanka. 25 Jun 1969. 20p. Order Number 
DE94601480. Source: OSTI; NTIS (US Sales Only); INIS. 

Act to provide for the establishment of an Atomic Energy Author- 
ity and an advisory committee to advise such authority, to specify 
the power, duties, rights and functions of such authority, and to 
provide for matters connected therewith or incidental thereto. 


38034 (INIS-mf-13576) EDF national emergency organiza- 
tion. Laverge, J. (Electricite de France, Paris la Defense (France). 
Nuclear and Fossil Generation Div.). Jan 1992. 15p. (CONF- 
9201161—: Training course on management and analysis of severe 
accidents, Budapest (Hungary), 13-24 Jan 1992). Order Number 
DE94601481. Source: OSTI; NTIS (US Sales Only); INIS. 

Organised by France in the frame of the International Atomic En- 
ergy Agency, Technical Cooperation Program (Hun/9/013). 

The scope of French nuclear power led Electricite de France 
(EDF) to design standard products, manufactured in series but 
adaptable to different sites. Standardization is based on the deci- 
sion on a single technology: pressurized water reactors (PWR). 
Thirty-four 900 MW and seventeen 1300 MW units are in operation 
on seventeen sites. The specific nature of French organization for 
normal operation and accident management results from equip- 
ment standardization and single licensee. This specificity is based 
on emergency plan standardization and highly structured national 
organization. Figs. 


38035 (INIS-mf-13623) 6. Seminar of the IIE-ININ-IMP on 
technological specialties. Topic 11: standards and quality as- 
surance. Instituto de Investigaciones Electricas, Cuernavaca 
(Mexico); Instituto Nacional de Investigaciones Nucleares, Mexico 
City (Mexico); Instituto Mexicano de Petroleo, Mexico City (Mex- 
ico). 1992. 82p. (In Spanish). (CONF-9207219-: 6. Seminar of the 
IIE-ININ-IMP on technological specialities, Salazar (Mexico), 15 Jul 
1992). Order Number DE94601179. Source: OSTI; NTIS (US 
Sales Only); INIS. 

The document includes 8 papers presented at the 6. Seminar of 
the IIE-ININ-IMP (Mexico) on technological specialties in the field 
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of standards and quality assurance. (Topic 11). From these, 2 pa- 
pers were in INIS subject scope and a separate abstract was 
prepared for each of them. 


38036 (INIS-XN-446) 234. Order of 30 April 1990 of the 
Federal Chancellor on the establishment of a Commission 
‘Forum for Nuclear Questions’. Austria. 8 May 1990. 1p. (In Ger- 
man). Order Number DE94602504. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Published in Bundesgesetzblatt fur die Republik Osterreich, 
1990. 

This Order by the Federal Chancellor establishes, within the Of- 
fice of the Chancellor, a Commission called the 'Forum for Nuclear 
Questions’. The Forum’s task is to advise the Chancellor on all 
questions which relate to nuclear energy and ionizing radiation, 
and which require co-ordination. The members of the Forum are to 
include experts, particularly in the fields of reactor technology, radi- 
ation protection, meteorology, nuclear medicine, ecology, biology, 
geology, energy economics, law and emergency management, as 
well as government officials from various Ministries. (NEA). 


38037 (INIS-XN-454) Decree No. 92-1391 of 30 December 
1992 on the National Radioactive Waste Management Agency. 
France. 31 Dec 1992. 3p. (in French). Order Number DE94602505. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in the Journal Officiel de la Republique Francaise. 

This Decree concerns the arrangement of the National Radioac- 
tive Waste Management's (ANDRA) administrative organization. It 
provides for the resources, type of management and supervision of 
the new public establishment, as well as for the transfer of assets, 
rights and obligations which tally with the tasks assigned to AN- 
DRA. The Decree also prescribes that ANDRA must, each year, 
submit to its Ministerial supervisory authorities a report reviewing 
its work. (NEA). 


38038 (INIS-XN-455) Decree No 92-1366 of 29 December 
1992 on public interest groups constituted by Section 12 of 
Act No. 91-1381 of 30 December 1991 concerning research on 
radioactive waste management. France. 30 Dec 1992. ip. (in 
French). Order Number DE94602506. Source: OSTI; NTIS (US 
Sales Only); INIS. 

Published in the Journal Officiel de la Republique Francaise. 

This Decree determines the conditions for creating public interest 
groups which may be constituted to provide assistance and to 
manage equipment for installing and operating underground labora- 
tories for radioactive waste. (NEA). 


38039 (INIS-XN-457) Decree No 92-1311 of 17 December 
1992 implementing Section 6 of Act No 91-1381 of 30 Decem- 
ber 1991 concerning radioactive waste management. France. 
18 Dec 1992. ip. (In French). Order Number DE94602507. 
Source: OSTI; NTIS (US Sales Only); INIS. 

Published in the Journal Officiel de la Republique Francaise. 

This Decree sets out the conditions for consultations with elected 
representatives and the population which must be held before pre- 
liminary research work is started for installing any underground 
laboratory project for radioactive waste management. The Decree 
provides for the designation of a mediator responsible for conduct- 
ing these prior consultations and for proceeding with any such 
consultations with elected representatives, associations and popu- 
lations concerned. The mediator must describe the management of 
the project, the purpose of the research programme, its integration 
in the radioactive waste management policy. Finally, he must pro- 
vide information on any potential harmful effects caused by the 
work prior to achievement of the laboratory and the remedial ac- 
tions to be undertaken. (NEA). 


38040 (INIS-XN-459) No. 18 Act to amend the Act of 12 
May 1972 (No. 28) on atomic energy activities. Norway. 18 Dec 
1992. ip. (In Norwegian). Order Number DE94602508. Source: 
OSTI; NTIS; INIS. 

This Act amends the 1972 Act to provide for the merging of the 
Nuclear Safety Authority and the National Institute of Radiation Hy- 
giene into one body: the Norwegian Radiation Protection Authority. 
(NEA). 
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38041 (INIS-XN-461) Ordinance (1988:523) on instructions 
for the State Nuclear Power Inspectorate. Sweden. 27 May 
1992. 4p. (In Swedish). Order Number DE94602509. Source: 
OSTI; NTIS; INIS. 

The purpose of the National Board for Spent Nuclear Fuel (SKN) 
was to review, regulate and oversee the activities of nuclear 
installations in the field of spent fuel and radioactive waste man- 
agement. On 1 July 1992, the duties of SKN were transferred to 
the Swedish Nuclear Power Inspectorate (SKI) and the Board was 
abolished. The Ordinance of 1988 on instructions for SKI was 
amended to provide for the changes. (NEA). 


38042 (INIS-XN—463) Agreement between the Swiss Fed- 
eral Council and the Government of the Kingdom of Belgium 
for co-operation in the peaceful uses of nuclear energy. 
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Switzerland. 3 Jul 1992. 6p. (In 
DE94602490. Source: OSTI; NTIS; INIS. 

This Agreement establishes a framework of public international 
law for co-operation between Swiss and Belgium firms. It does not 
provide for mandatory supply or purchase. The partners undertake 
to use the nuclear materials obtained for exclusively peaceful, non- 
explosive purposes, to re-export such materials to third parties only 
under certain conditions and finally, to apply physical protection 
measures in their respect. The Agreement also contains provisions 
concerning the International Atomic Energy Agency’s safeguards 
activities. In a separate exchange of letters, the Parties agree in 
principle to the re-export of the nuclear materials to certain coun- 
tries, provided that after the transfer the materials remain subject 
to the conditions of the Agreement. (NEA). 


French). Order Number 
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Triga Mark Ill Reactor in paleotemperatures determination., 
18:36499 (IA;MX;in Spanish) 


Instituto Nacional de Investigaciones Nucleares, Mexico City 
(Mexico) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
10: industrial applications of radiation and control, 18:35391 
(l;MX;In Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
6: environmental contamination, 18:35397 (1;MX;ln Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
9: electronics, instrumentation and control, 18:36980 (I;MX;In 
Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
15: commercialization and technology transfer, 18:37296 
(I;MX;In Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
11: standards and quality assurance, 18:38035 (I;MX;ln Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
3: thermal fluids, 18:35867 (I;MX;In Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
4: dynamics, 18:35869 (1;MX;In Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
14: systems and infomation services, 18:38021 (I;MX;In Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
7: energy savings, 18:35810 (I;MX;ln Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
8: computation, 18:37978 (I;MX;ln Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
13: earth sciences, 18:37164 (I;MX;in Spanish) 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
12: analytical chemistry, 18:36500 (1;MX;In Spanish) 

A proposal for the creation of a data base of documents in acquisi- 
tion process on behalf of information units in the energy sector 
(ERI, NINR, MPI), 18:38023 (IA;MX;in Spanish) 

Accidents with linear accelerators used in radiotherapy., 18:36758 
(IA;MX;In Spanish) 

Adaptation of vibrating tables for the dynamic qualification of nu- 
clear equipment., 18:35870 (IA;MX;In Spanish) 

Adjustment techniques for experimental data., 18:38025 (IA;MX;In 
Spanish) 

Analysis of Mexican archaeological specimens by x-ray fluores- 
cence spectrometry., 18:36502 (IA;MX;in Spanish) 

Analysis of surface with low energy ions., 18:36754 (IA;MX;In 
Spanish) 

Calculations of radiation doses in blood during radiotherapy treat- 
ment., 18:36760 (IA;MX;In Spanish) 

Charge exchanger using carbon sheets., 18:36756 (IA;MX;In 
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Seismic risk analysis in the Nuclear Center area using the 
Gumbel-| distribution., 18:37165 (IA;MX;In Spanish) 

Situation of radiotherapy with linear accelerators in Mexico., 
18:36763 (IA;MX;In Spanish) 

Soil erosion determination using the Cs-137 concentration in the 
soil profile, in a rain fall seasonal ecosystem of Mexico., 
18:37163 (IA;MX;In Spanish) 

Spectrographic semi-quantitative determination of Al, Ca, Fe, Nay 
Si in minerals and rocks., 18:36503 (IA;MX;In Spanish) 

Sterilization by gamma irradiation., 1€:35408 (iA;MX;In Spanish) 

Technical and economic evaluation of the utilization of stack gases 
treatment with electrons in Mexico., 18:37100 (IA;MX;In Spanish) 

Techniques for the implantation of ions in microelectronics. A re- 
view., 18:36757 (IA;MX;In Spanish) 

Treatment and handling of scientific and technical information of 
INIS Atom index data base, specially in environmental and eco- 
nomic aspects of energy., 18:38022 (IA;MX;in Spanish) 

Triga Mark Ill Reactor in paleotemperatures determination., 
18:36499 (IA;MX;In Spanish) 

Use of linear accelerators in stereotaxical radiosurgery., 18:36764 
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pounds (TNT, RDX, tetryl) in soil and plant systems, 18:37180 
(R;US) 

The use of catalyzed electrolytic plutonium oxide dissolution (CE- 
POD) for waste treatment, 18:35230 (RA;US) 

The use of non-living biomass to recover heavy metals from aque- 
ous solutions, 18:35231 (RA;US) 


Problems in assessment, 


PlanEnergi S/I (Denmark) 


Use to titanium-treated zeolite for plutonium, strontium, and ce- 
sium removal from West Valley alkaline wastes and sludge 
wash wastes, 18:35244 (RA;US) 

Valuation of temporary and future greenhouse gas reductions, 
18:37130 (R;US) 

Welcome and introductory remarks, 18:35222 (RA;US) 

[Travel to Japan to discuss the participation of Japan, EC, Canada 
and the United States in a Phase Ill BEATRIX-II irradiation]: 
Foreign trip report, October 21-30, 1992, 18:37855 (R;US) 

Paducah Gaseous Diffusion Plant, KY (United States) 

Environmental Restoration Site-Specific Plan for the Portsmouth 

Gaseous Diffusion Plant, FY 93, 18:35346 (R;US) 
Paris-11 Univ., 91 - Orsay (France) 

Experimental study of physical mechanisms in the post-discharge 
of a copper vapor laser, 18:35002 (R;FR:;In French) 

Paris-11 Univ., 91 - Orsay (France). inst. de Physique Nucleaire 

A's in nuclei and their decay, 18:37632 (R;FR) 

Contribution to the study of thorium orthophosphate solubility in 
nearly neutral media, with or without phosphate ion additions, 
18:36571 (R;FR;In French) 

Experiments in few body reactions at LNS in view of hadron struc- 
ture studies, 18:37579 (R;FR) 

Photo- and electro-production of ® meson at high Pr, 18:37549 
(R;FR) 

Status of experimental search for narrow dibaryons, 18:37606 
(R;FR) 

Surface secondary electron and ion emission induced by large 
molecular ion impacts, 18:37744 (R;FR) 

Paris-11 Univ., 91 - Orsay (France). Lab. de I’ Accelerateur Lineaire 

Measurement of the strong coupling constant using 7 decays, 
18:37565 (R;FR) 

On the possibility of a normal conducting photo-injector for Tesla, 
18:36879 (R;FR) 

Simulation studies on high-gradient experiments, 18:37989 (R;FR) 

Paris-6 Univ., 75 (France) 

Study of highly charged ion production by electron cyclotron reso- 
nance ion source. Interactions of Argon 17+ ions with metallic 
surface at grazing incidence, 18:37421 (R;FR;In French) 

Paris-6 Univ., 75 (France). Lab. de Physique Nucleaire et de 
Hautes Energies 
Lepton forward-backward asymmetries, 18:37589 (R;FR) 
The physics of the 7 neutrino, 18:37590 (R;FR) 
Paris-7 Univ., 75 (France) 

Damage induced by swift heavy ions in a pure metallic target: 
iron. Experimental results and numerical simulation, 18:37742 
(R;FR;In French) 

Pennsylvania State Univ., University Park, PA (United States) 

Hydrothermal reactions of fly ash: [Quarterly] report, April 1, 
1993-—June 31, 1993, 18:34809 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, April 1-June 30, 1998, 18:34734 (R;US) 

Pennsylvania State Univ., University Park, PA (United States). 
Dept. of Materials Science and Engineering 

Novel bimetallic dispersed catalysts for temperature-programmed 
coal liquefaction: Technical progress report, January—March 
1998, 18:34777 (R;US) 

Novel bimetallic dispersed catalysts for temperature-programmed 
coal liquefaction: Technical progress report, Apri+-June 1993, 
18:34778 (R;US) 

Pennsylvania Univ., Philadelphia, PA (United States) 

Catalytic hydrogenation of carbon monoxide: Technical research 
progress report, December 15, 1992—December 14, 1993, 
18:36524 (R;US) 

Superconductor supercollider front end development: Ring imag- 
ing Cerenkov studies; and warm liquid calorimetry: Annual 
technical progress report, September 1, 1992—August 31, 1993, 
18:37764 (R;US) 

Pittsburgh Univ., PA (United States). Dept. of Chemical and 
Petroleum Engineering 

Low severity upgrading of F-T waxes with solid superacids: Quar- 

terly report, March 1, 1998—May 31, 1993, 18:34774 (R;US) 
PlanEnergi S/l (Denmark) 

The energy watcher project: Report from the project's first year, 

18:36233 (R;DK;in Danish) 
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PlanEnergi S/l (Denmark) 


The Energy Watcher project: Report from the project's second 
year, 18:36234 (R;DK;In Danish) 


Planstyrelsen, Copenhagen (Denmark) 
Traffic and the environment in relation to municipal planning: Infor- 
mation, 18:36241 (R;DK;In Danish) 


Pizen Univ. (Czech Republic) 
New welding and finishing procedures, 18:36350 (R;CZ;In Czech) 
Susceptibility of reactor steels to reheat cracking in the heat af- 
fected zone as determined by the simulation method, 18:36351 
(RA;CZ;in Czech) 


Portsmouth Gaseous Diffusion Plant, OH (United States) 
Environmental Restoration Site-Specific Plan for the Portsmouth 
Gaseous Diffusion Plant, FY 93, 18:35346 (R;US) 


Portugal 
Ministry of the Environment and Natural Resources - Regulatory 
Decree No 34/92 of 4 December, 18:35378 (1;PT;In Portuguese) 


Praxis Arkitekter og Planiaeggere, Aabyhoej (Denmark) 
The energy watcher project: Report from the project's first year, 
18:36233 (R;DK;In Danish) 
The Energy Watcher project: Report from the project's second 
year, 18:36234 (R;DK;In Danish) 


Praxis Engineers, Inc., Milpitas, CA (United States) 
Engineering development of selective agglomeration: Executive 
summary: Final report, 18:34726 (R;US) 
Engineering development of selective agglomeration: Final report, 
18:34728 (R;US) 


Princetori Univ., NJ (United States). Plasma Physics Lab. 

Applications of soft x-ray lasers, 18:36730 (R;US) 

Computer simulation on the linear and nonlinear propagation of the 
electromagnetic waves in the dielectric media, 18:37719 (R;US) 

Dominance of convective heat transport in the core of TFTR (Toka- 
mak Fusion Test Reactor) supershot plasmas, 18:37842 (R;US) 

Fast electron current density profile and diffusion studies during 
LHCD in PBX-M, 18:37837 (R;US) 

Fast-ion diffusion measurements from radial triton burn up studies, 
18:37838 (R;US) 

ICRF direct electron heating experiments in TFTR, 18:37817 (R;US) 

Observations of fast ion losses due to toroidal Alfven eigenmodes 
in TFTR, 18:37843 (R;US) 
Princeton University Plasma Physics Laboratory Theory Division 
quarterly report, January 1—March 31, 1993, 18:37845 (R;US) 
Recent progress on MHD-induced loss of D-D fusion products in 
TFTR, 18:37840 (R;US) 

Studies of global energy confinement in TFTR supershots, 
18:37839 (R;US) 

Studies of local electron heat transport on TFTR, 18:37836 (R;US) 

Transient electron heat diffusivity obtained from trace impurity in- 
jection on TFTR, 18:37841 (R;US) 

Transport implications of non-monotonic-q tokamak configura- 
tions, 18:37844 (R;US) 


Purdue Univ., Lafayette, IN (United States) 

CINCAS: Nuclear Fuel Cycle Cost and Economics, 18:37966 
(CM;US) 

Electron emission from nanometer-size metallic clusters: Elec- 
tronic states and structural stability of supported Au clusters, 
18:37714 (R;US) 

Size-dependent thermodynamic and electronic properties of indi- 
vidual nanometer-size supported gold clusters, 18:37713 (R;US) 


Purdue Univ., Lafayette, IN (United States). Dept. of Physics 
Light yield from a scintillator tile with embedded readout fibers, 
18:36984 (R;US) 


Q 


Queen’s Univ., Belfast, Northern Ireland (United Kingdom) 


The UK’s shoreline and nearshore wave energy resource, 


18:35595 (R;GB) 
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Radian Corp., Austin, TX (United States) 

Accelerated test methods for predicting the life of motor materials 
exposed to refrigerant/lubricant mixtures: Phase 1, Conceptual 
design: Final report, 18:36592 (R;US) 

High SOz removal efficiency testing: Technical progress report, [1 
Apri+-30 June 1993], 18:35658 (R;US) 

Radiation Effects Research Foundation, Hiroshima (Japan) 
Flow-cytometric measurement of CD4—8~- T cells bearing T-cell 

receptor aG chains, 1: Results for a normal population including 
two cases with unusually high frequencies, 18:37382 (R;JP) 

Flow-cytometric measurements of somatic cell mutations in Thoro- 
trast patients, 18:37384 (R;JP) 

Joint analysis of site-specific cancer risks for the atomic bomb sur- 
vivors, 18:37385 (R;JP) 

Life span study report 11. part 3. noncancer mortality, 1950-85, 
based on the revised doses (DS86), 18:37381 (R;JP) 

X-ray induction of micronuclei in human lymphocyte subpopulations 
differentiated by immunoperoxidase staining, 18:37383 (R;JP) 

Ramboell, Hannemann og Hoejlund A/S, Copenhagen (Denmark) 
Giurgiu district heating: An analysis. Final report, 18:36275 (R;DK) 

Rensselaer Polytechnic Inst., Troy, NY (United States). Center 

for Multiphase Research 

Development of an electrical impedance computed tomographic 
two-phase flows analyzer: Annual technical report for program 
renewal, 18:36682 (R;US) 

Rensselaer Polytechnic Inst., Troy, NY (United States). Dept. of 

Materials Engineering 

Investigation of moisture-induced embrittlement of iron aluminides, 
18:36368 (R;US) 

Research Triangle Inst., Research Triangle Park, NC (United 

States) 

Amorphous silicon batch process cost analysis: Annual subcon- 
tract report, 11 March 1991-28 February 1993, 18:35508 (R;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:34756 (R;US) 

NH3/H2S advances, 18:34759 (R;US) 

Ringsted Energi Center, Ringsted (Denmark) 

Self-circulating solar heating systems with low-lying container: 
Preliminary project, 18:35533 (R;DK;In Danish) 

Risoe National Lab., Roskilde (Denmark). Meteorology and 

Wind Energy 

Meteorology and Wind Energy Department annual progress report 
1 January - 31 December 1992, 18:36126 (R;DK) 

Risoe National Lab., Roskilde (Denmark). Test Station for Wind 

Turbines 

Loads and dynamics for stall regulated wind turbines, 18:35618 
(R;DK) 

Roberts and Schaefer Co., Salt Lake City, UT (United States) 
Bench-scale testing of the Multi-Gravity separator in combination 

with Microcel: Third quarterly report, April 1, 1993—June 30, 
1993, 18:34731 (R;US) 

Rochester Univ., NY (United States). Lab. for Laser Energetics 
Charge collectors for the omega upgrade, 18:37854 (R;US) 
Stability analysis of unsteady ablation fronts, 18:37853 (R;US) 

Rocket Research Co., Redmond, WA (United States) 

MRS-137 Program (W.O. 121016): Final report, 18:36659 (R;US) 

MRS-137 Program (W.O. 121016): Appendices A-H, 18:36660 
(R;US) 

Rockwell Power Services Co., Albuquerque, NM (United States) 
LANL compact laser pumping simulation: Final task report, 

18:36721 (R;US) 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Chemical 
Technology 

Preparation, characterization and modeling of air electrodes for al- 
kaline fuel cells, 18:36198 (R;SE) 

Royal Swedish Academy of Engineering Sciences, Stockholm 

(Sweden) 

Energy for generations to come: Part 2. Successful development 
of energy technology, 18:36118 (R;SE;In Swedish) 

Energy for generations to come: Part 3. Energy research: Options 
for the 21st century, 18:36119 (R;SE;In Swedish) 





Energy for generations to come. Conclusions and recommenda- 
tions: An IVA-study of needs and prerequisities for research and 
technical development for the 2000s, 18:36117 (R;SE;In 
Swedish) 


Rutherford Appleton Lab., Chilton (United Kingdom) 

Approximate determination of the gluon density at low-x from the 
F. scaling violations, 18:37592 (R;GB) 

Particle physics experiments 1992, 18:37595 (R;GB) 

Phenomenological constraints on the flavour asymmetry of the nu- 
cleon sea, 18:37591 (R;GB) 

Probes of heavy meson substructure in ete- annihilation, 
18:37568 (R;GB) 

Proceedings of the school for young high energy physicists, 
18:37472 (R;GB) 

Quark model form factors for heavy quark effective theory, 
18:37517 (R;GB) 

Relativistic quantum mechanics, QED and QCD, 18:37518 (RA;GB) 

Rotational tunnelling spectroscopy with neutrons, 18:37659 (R;GB) 

The quark mass spectrum in the Universal Seesaw model, 
18:37516 (R;GB) 

The standard model and beyond, 18:37519 (RA;GB) 


S 


Sandia National Labs., Albuquerque, NM (United States) 

A benchmark study of 2D and 3D finite element calculations simu- 
lating dynamic pulse buckling tests of cylindrical shells under 
axial impact, 18:36626 (R;US) 

A breakdown model for the bipolar transistor to be used with cir- 
cuit simulators, 18:36735 (R;US) 

A design methodology for effective application of pan-tilt cameras 
in alarm assessment systems, 18:37023 (R;US) 

A method for comparing impacts with real targets to impacts onto 
the IAEA unyielding target, 18:35079 (RA;US) 

A methodology for the transfer of probabilities between accident 
severity categories, 18:35097 (RA;US) 

A particle method for history-dependent materials, 18:37460 (R;US) 

A primer on unique signal stronglinks, 18:37069 (R;US) 

A radioactive waste transportation package monitoring system for 
normal transport and accident emergency response conditions, 
18:35091 (RA;US) 

A Sandia Technology Bulletin: Testing technology, July 1993, 
18:36717 (R:US) 

A telerobotic system for remote surface inspection, 18:36637 
(RA;US) 

Advanced failure analysis laboratory equipment networking, 
18:36743 (R;US) 

Aging aircraft fleet management, transferring military applications 
to the commercial arena, 18:36648 (RA;US) 

Aircraft wheel maintenance, 18:36631 (RA;US) 

Apparatus for generating a robotic plan for automatically assem- 
bling a mechanical component, 18:36265 (PA;US) 

Application of advanced handling techniques to transportation 
cask design, 18:35099 (RA;US) 

Application of RADTRAN to estimation of doses to persons in en- 
closed spaces, 18:35095 (RA;US) 

Assuring airworthiness of aging commuter airplanes, 18:36632 
(RA;US) 

Automating construction through the use of robotics and Graphical 
Programming, 18:36653 (R;US) 

Benchmarking the Sandia Pulsed Reactor Ill cavity neutron spec- 
trum for electronic parts calibration and testing, 18:35406 (R;US) 

Binding of copper to nanocavity surfaces in silicon, 18:37751 (R;US) 

Burnup credit issues in transportation and storage, 18:35100 
(RA;US) 

Burnup credit validation of SCALE-4 using light-water-reactor criti- 
cals, 18:35805 (R;US) 

Burnup verification measurements for spent nuclear fuel, 
18:35103 (RA;US) 

Burnup verification measurements at a US nuclear utility using the 
FORK measurement system, 18:35114 (R;US) 

Case history: Failure analysis of a 16K ROM with a polysilicon 
gate defect, 18:36736 (R;US) 


Sandia National Labs., Albuquerque, NM (United States) 


Case study on the evolution of a nondestructive inspection, 
18:36639 (RA;US) 

Characteristics of shock-compressed configuration of Ti and Si 
powder mixtures, 18:36410 (R;US) 

Characterization of amorphous material in shocked quartz by 
NMR spectroscopy, 18:36447 (R;US) 

Characterization of the RHEPP 1 us magnetic pulse compression 
module, 18:36896 (R;US) 

Collision avoidance during teleoperation using whole arm proxim- 
ity sensors coupled to a virtual environment, 18:36654 (R;US) 

Comparison of elastic and inelastic analyses, 18:35078 (RA;US) 

Computational analysis of debris formation in SXPL laser-plasma 
sources, 18:35405 (R;US) 

Conceptual design of a sodium sulfur cell for US electric-van bat- 
teries, 18:36283 (R;US) 

Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:35096 (RA;US) 

Cooperation between JRC and SNL in the field of surveillance and 
monitoring for international safeguards, 18:35366 (R;US) 

Coupling of smooth particle hydrodynamics with PRONTO, 
18:37458 (R;US) 

CTH: A software family for multi-dimensional shock physics analy- 
sis, 18:37720 (R;US) 

Delivery of very high bandwidth with ATM switches and SONET, 
18:38004 (R;US) 

Design of an actively cooled plate calorimeter for the investigation 
of pool fire heat fluxes, 18:35098 (RA;US) 

Development and characterization of a time-, position- and 
energy-resolved x-ray diagnostic for PBFA Il target experiments, 
18:37892 (R;US) 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation packages, 
18:35087 (RA;US) 

Development of a brittle fracture acceptance criterion for the Inter- 
national Atomic Energy Agency (IAEA), 18:35081 (RA;US) 

Dynamic, multiaxial impact response of confined and unconfined 
ceramic rods, 18:36412 (R;US) 

Effect of exciton localization and delocalization on magnetic-field- 
dependent photoluminescence linewidths in semiconductors, 
18:36449 (R;US) 

Effects of humidity on the quantitative determination of HCI, NOx, 
H2S, and NHg3 using a three-stage filter pack with ion chro- 
matography analysis, 18:35157 (R;US) 

Effects of pressure on the orientational ordering and phase transi- 
tions in solid Cgg and C79, 18:36448 (R;US) 

Elevated temperature tensile properties of borated 304 stainless 
steel: Effect of boride dispersion on strength and ductility, 
18:35083 (RA;US) 

Emergency response packaging: A conceptual outline, 18:35072 
(RA;US) 

Engine inspection issues affecting commercial fleet safety, 
18:36646 (RA;US) 

Engine overhaul inspection, 18:36629 (RA;US) 

Error propagation equations and tables for estimating the uncer- 
tainty in high-speed wind tunnel test results, 18:36625 (R;US) 
Evaluation of a performance assessment of methodology for low- 
level radioactive waste disposal facilities: Evaluation of 

modeling approaches: Volume 1, 18:35217 (R;US) 

Experimental and numerical studies of high-velocity impact frag- 
mentation, 18:36716 (R;US) 

FAA NDT R&D Programs - Will they respond to regulatory and air- 
line cost considerations?, 18:36633 (RA;US) 

Future needs of automated inspection for aging aircraft, 18:36634 
(RA;US) 

GAMA views on inspection and evaluation of aging aircraft, 
18:36642 (RA;US) 

Geometrical pattern learning, 18:38002 (R;US) 

Hazardous and mixed waste transportation program, 18:35070 
(RA;US) 

Hazardous materials package performance regulations, 18:36589 
(RA;US) 

High accuracy die mechanical stress measurement with the 
ATC04 Assembly Test Chip, 18:37032 (R;US) 

High density implosions with the RHALE code, 18:37847 (R;US) 
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Sandia National Labs., Albuquerque, NM (United States) 


High tar yields from low-rank coals in non-catalyzed hydropyroly- 
sis, 18:34788 (R;US) 

Hydrodynamic compressibility of high-strength ceramics, 18:36411 
(R;US) 

IAEA regulatory initiatives for the air transport of large quantities of 
radioactive materials, 18:35071 (RA;US) 

Impact-limiting materials characterization, 18:35074 (RA;US) 

Improvement of the stability of the process for synthesizing chemi- 
cally prepared varistor powder, 18:36731 (R;US) 

Incentives for the use of depleted uranium alloys as transport cask 
containment structure, 18:35104 (RA;US) 

Information management and collection for US DOE’s packaging 
and transportation needs in the '90’s, 18:35073 (RA;US) 

Initial laboratory evaluation of color video cameras: Phase 2, 
18:35365 (R;US) 

Inspection and evaluation of aging aircraft materials directorate 
perspective, 18:36643 (RA;US) 

Inspection issues for aging aircraft, 18:36645 (RA;US) 

Integrated Fuel-Coolant Interaction code: Assessment of stand- 
alone version 6.0, 18:36029 (R;US) 

Intermodal transfer of spent fuel, 18:35094 (RA;US) 

International workshop on inspection and evaluation of aging air- 
craft, 18:36627 (RA;US) 

Invigilation plans for monitoring the quality and reliability of contin- 
uously produced product, 18:36657 (R;US) 

Light scattering studies of an electrorheological fluid, 18:37459 
(R;US) 

Localization of pellicle-induced open contacts using Charge- 
Induced Voltage Alteration, 18:36738 (R;US) 

Magnetic force microscopy/current contrast imaging: A new tech- 
nique for internal current probing of ICs, 18:36745 (R;US) 

Measuring liquid properties with smooth- and textured-surface res- 
onators, 18:37031 (R;US) 

Mechanical properties used for the qualification of transport casks: 
Prototype development and extension to serial production, 
18:35082 (RA;US) 

Meeting the challenge: A case study of Sandia National Laborato- 
ries Records Inventory Project, 18:38028 (R;US) 

Multi-Axis Seam Tracking using a noncontact capacitive sensor, 
18:36655 (R;US) 

NASA Langley Research Center airframe structural integrity pro- 
gram nondestructive evaluation research program review, 
18:36647 (RA;US) 

National aging aircraft research program-a program review from 
an operator's viewpoint, 18:36628 (RA;US) 

Naval aircraft and aging issues, 18:36635 (RA;US) 

Near atomic resolution microanalysis of interfaces by analytical 
electron microscopy, 18:36513 (R;US) 

NMR spectroscopic examination of shocked sandstone from Me- 
teor Crater, Arizona, 18:36450 (R;US) 

No-carrier-added (NCA) aryl ["®F]fluorides via the nucleophilic aro- 
matic substitution of electron rich aromatic rings, 18:36573 
(PA;US) 

Nondestructive testing techniques used on aging aircraft, 
18:36641 (RA;US) 

Observation of reflected waves on the SABRE positive polarity in- 
ductive adder MITL, 18:36894 (R;US) 

Optical diagnostic instrument for monitoring etch uniformity during 
plasma etching of polysilicon in a chlorine-helium plasma, 
18:36737 (R;US) 

Optically controlled current filamentation in GaAs photoconductive 
semiconductor switches, 18:36740 (R;US) 

Optoelectronic packaging: A review, 18:38005 (R;US) 

Over-the-road testing of radioactive materials packagings, 
18:35075 (RA;US) 

Penetration of concrete targets, 18:37041 (R;US) 

Photoconductive Semiconductor Switches for pulsed power appli- 
cations, 18:36741 (R;US) 

Photopumped x-ray laser research on Saturn, 18:36742 (R;US) 

Plutonium air transportable package development using metallic 
filaments and composite materials, 18:35084 (RA;US) 

Polyimide-based electrooptic materials, 18:37022 (R;US) 

Preparation and properties of sol-gel derived PZT thin films for de- 
coupling capacitor applications, 18:36451 (R;US) 
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Preventing repetition in airworthiness accidents-the role of defect 
investigation, 18:36649 (RA;US) 

Probabilistic analysis of mechanical systems, 18:36658 (R;US) 

PVDF gauge characterization of hypervelocity-impact-generated 
debris clouds, 18:36715 (R;US) 

RADTRAN 5 — a computer code for transportation risk analysis, 
18:35093 (RA;US) 

Refining a triangulation of a planar straight-line graph to eliminate 
large angles, 18:38003 (R;US) 

Repetitive, electron-beam diode development, 18:36895 (R;US) 

Results from long conduction time plasma opening switch experi- 
ments at Sandia National Laboratories, 18:36734 (R;US) 

Results of initial testing of the four stage RHEPP accelerator, 
18:36785 (R;US) 

Results of the Sandia National Laboratories MOSAIK Cask Drop 
Test Program, 18:35080 (RA;US) 

Review of CAA-FAA funded inspection research, 18:36636 (RA;US) 

RHALE: A 3-D MMALE code for unstructured grids, 18:36624 
(R;US) 

Robot for automation of aircraft skin inspection, 18:36630 (RA;US) 

Segregation of Si to the surface of Fe-29Ni-17Co alloy, 18:36371 
(R;US) 

Service life evaluation and life extension techniques for commuter 
aircraft, 18:36651 (RA;US) 

Shock response of porous 2Al + FesO3 powder mixtures, 
18:36409 (R;US) 

Solder technology in the manufacturing of electronic products, 
18:36739 (R;US) 

Spatial patterns in semiconductor lasers, 18:36744 (R;US) 

Specific systems studies of battery energy storage for electric utili- 
ties, 18:36040 (R;US) 

Spectrally and temporally resolved laser emission from vertical 
cavity surface emitting lasers, 18:36732 (R;US) 

SPICE macromodel for a 1-megawatt power MOSFET switch, 
18:37042 (R;US) 

STACE: Source Term Analyses for Containment Evaluations of 
transport casks, 18:35101 (RA;US) 

Status of neutron dosimetry cross sections, 18:37660 (R;US) 

Strategy for powerplant NDI improvement, 18:36644 (RA;US) 

Structural response measurements to insure penetrator data in- 
tegrity, 18:37043 (R;US) 

Structure-property relationships in radical-cation (electron-donor 
molecule) and anion-based (including fullerides) organic super- 
conductors and their use in the design of new materials, 
18:36418 (R;US) 

Superconducting flux flow devices, digital circuits and memories, 
18:37771 (R;US) 

Surface acoustic wave sensing of VOCs in harsh chemical envi- 
ronments, 18:37182 (R;US) 

Surveying the transportation of radioactive material (STORM) in 
the U.S.A., 18:35092 (RA;US) 

Synthesis and catalytic properties of metal and semiconductor 
nanoclusters, 18:36550 (R;US) 

System certification: An alternative to package certification?, 
18:35130 (RA;US) 

Teleoperation with virtual force feedback, 18:36656 (R;US) 

TERM -— a transportation emergency response management, re- 
source identification and planning technique, 18:35090 (RA;US) 

The development of a Type B sample container, 18:35077 (RA;US) 

The development of an on-site container, 18:35076 (RA;US) 

The economics of liquid transportation fuels from coal: Past, 
present and future, 18:34789 (R;US) 

The Milling Assistant, Case-Based Reasoning, and machining 
strategy: A report on the development of automated numerical 
control programming systems at New Mexico State University, 
18:36652 (R;US) 

The Mobile Integrated C3 (command, control, and communica- 
tions) and Security System, 18:37070 (R;US) 

The national aging aircraft nondestructive inspection research and 
development plan, 18:36650 (RA;US) 

The RADionuclide Transport, Removal, and Dose (RADTRAD) 
code, 18:35920 (R;US) 

The time reversal technique to improve ultrasonic inspection of ti- 
tanium alloys, 18:36640 (RA;US) 





The use of broadband microseisms for hydraulic fracture mapping, 
18:37404 (R;US) 

The use of protective barriers to deter inadvertent human intrusion 
into a mined geologic facility for the disposal of radioactive 
waste: A review of previous investigations and potential con- 
cepts, 18:35250 (R;US) 

Time-of-flight heavy ion backscattering spectrometry, 18:36512 
(R;US) 

Time-resolved shock compression of porous rutile: Wave disper- 
sion in porous solids, 18:36446 (R;US) 

TRANSNET — access to radioactive and hazardous materials 
transportation codes and databases, 18:35089 (RA;US) 

Transport Canada current and proposed future nondestructive 
testing (NDT) activities, 18:36638 (RA;US) 

Transportation accidents/incidents involving radioactive materials 
(1971-1991), 18:35088 (RA;US) 

Transportation cask contamination weeping: A program leading to 
prevention, 18:35102 (RA;US) 

Transportation package design using numerical optimization, 
18:35086 (RA;US) 

Type B plutonium transport package development that uses metal- 
lic filaments and composite materials, 18:35085 (RA;US) 

Ultrafast gas switching experiments, 18:36733 (R;US) 

Wavefront sensors for optical diagnostics in fluid mechanics: Ap- 
plication to heated flow, turbulence and droplet evaporation, 
18:36706 (R;US) 

Sandia National Labs., Livermore, CA (United States) 

Evaluation of DEC’s GiGAswitch for distributed parallel comput- 
ing, 18:38006 (R;US) 

TCP performance analysis for wide area networks, 18:38007 (R;US) 

Sandia National Labs., Tonopah, NV (United States). Tonopah 
Test Range Site Management Dept. 

Digital Wireless Control System, 18:37071 (R;US) 

Sao Paulo Univ., Piracicaba, SP (Brazil). Escola Superior de 
Agricultura Luiz de Queiroz 

Study of the agroindustrial alterations induced by the irradiated tis- 
sue culture in sugar cane, variety NA 56-79, 18:37328 (1;BR;In 
Portuguese) 

The effect of organic matter and nitrification inhibitor on '* NH4 and 
15 N Og absorption by the maize, 18:37295 (|;BR;In Portuguese) 

Sao Paulo Univ., Sao Carlos, SP (Brazil). Inst. de Fisica e Quimica 
+-radiolysis of the quinoline, 18:36561 (1;BR;ln Portuguese) 

Chromatographic studies of gamma radiolysis products of phenols 
in methanolic solution, 18:36562 (I;BR;In Portuguese) 

Sao Paulo Univ., SP (Brazil). Inst. de Fisica 

Study of the electrons elastic scattering by atoms through pseu- 

dopotentials, 18:37691 (1;BR;in Portuguese) 
Savoie Univ., 73 - Chambery (France) 

Study of b—e channel and measurement of B°-antiB° mixing pa- 

rameter with L3 parameter, 18:37587 (R;FR;In French) 
Schepens Eye Research Inst., Boston, MA (United States) 

Center of Excellence: Microlaser microscope: Annual progress 

technical report, 18:37021 (R;US) 
Science Applications International Corp., Albuquerque, NM 
(United States) 
Inverse Compton conversion: Final report, 18:36766 (R;US) 
Science Applications International Corp., Idaho Falls, ID (United 
States) 

Technical area status report for waste destruction and stabiliza- 
tion, 18:35141 (R;US) 

Science Applications International Corp., McLean, VA (United 
States) 

Early-warning process/control for anaerobic digestion and biologi- 
cal nitrogen transformation processes: Batch, semi-continuous, 
and/or chemostat experiments: Final report, 18:35449 (R;US) 

Science Applications International Corp., Oak Ridge, TN (United 
States) 

Needs analysis and project schedule for the Los Alamos National 
Laboratory (LANL) Health Physics Analysis Laboratory (HPAL) 
upgrade, 18:37346 (R;US) 

Science Applications International Corp., San Diego, CA (United 
States) 

Hazardous waste treatment and environmental remediation re- 

search, 18:35206 (R;US) 


Society of Exploration Geophysicists of Japan, Tokyo (Japan) 


Seattle City Light Dept., WA (United States). Office of Conserva- 
tion 

Radiosity algorithms using higher order finite element methods, 
18:38014 (R;US) 

Secretariat d’Etat a la Recherche, Algiers (Algeria) 

Levels determination of heavy elements (Fe, Cu, Zn, Pb and Hg) 
in sword fish caught from the bay of Ghazaouet, 18:36505 
(R;DZ;In French) 

Pollution investigation in the Algiers bay from mercury and other 
toxic elements, 18:36504 (R;DZ;in French) 

VTGRAPH:Computer graphics program using ReGIS mode, 
18:37979 (R;DZ) 

Seismic Risk Evaluation Scientific Consulting Co., Los Angeles, 
CA (United States) 
Base isolation: Fresh insight, 18:36579 (R;US) 


Senior Thermal Engineering Ltd., Wakefield (United Kingdom) 
An assessment of flowlines for (50mm) fines rejects from refuse 
derived fuel waste processing plant, 18:36270 (R;GB) 
Service Central de Protection contre les Rayonnements lon- 
isants, 78 - Le Vesinet (France) 
Monthly results of measurements; February 1993, 18:37183 
(R;FR;In French) 
Monthly results of measurements; March 1993, 18:37184 (R;FR;In 
French) 


SFA Pacific, Inc., Mountain View, CA (United States) 

Assessment of the potential for refinery applications of inorganic 
membrane technology: An identification and screening analysis: 
Final report, 18:34962 (R;US) 

Sindicato Unico de Trabajadores de la Industria Nuclear 
(SUTIN), Mexico City (Mexico) 

Accidents with linear accelerators used in radiotherapy., 18:36758 
(IA;MX;In Spanish) 

Analysis of surface with low energy ions., 18:36754 (IA;MX;iIn 
Spanish) 

Calculations of radiation doses in blood during radiotherapy treat- 
ment., 18:36760 (IA;MX;In Spanish) 

Charge exchanger using carbon sheets., 18:36756 (IA;MX;in 
Spanish) 

Dosimetry in linear accelerators of medical application., 18:36759 
(IA:MX;In Spanish) 

Effects of ionization produced by partially blocked electron beams 
from a linear accelerator and by air space between the tumor 
patient and the applicator., 18:36762 (IA;MX;In Spanish) 

Importance of daily verification of radiation beams in a linear ac- 
celerator for clinical use as part of a program for quality control., 
18:36761 (IA;MX;In Spanish) 

lon acceleration in a plasma focus., 18:37828 (IA;MX;In Spanish) 

New uses for the Tandem Van de Graaff Accelerator., 18:36753 
(IA;MX;In Spanish) 

PIXE analysis: an option for the study of atmospheric pollutants., 
18:37099 (IA;MX;In Spanish) 

Proceedings of the 1. national meeting on accelerators., 18:36774 
(l;MX;In Spanish) 

Programme and summaries of the 2. national meeting on acceler- 
ators, 18:36755 (I;MX;In Spanish) 

Situation of radiotherapy with linear accelerators in Mexico., 
18:36763 (IA;MX;In Spanish) 

Techniques for the implantation of ions in microelectronics. A re- 
view., 18:36757 (IA;MX;In Spanish) 

Use of linear accelerators in stereotaxical radiosurgery., 18:36764 
(IA;MX;In Spanish) 

Skoda, Pizen (Czech Republic). Ustredni Vyzkumny a Zkusebni 
Ustav 

New welding and finishing procedures, 18:36350 (R;CZ;ln Czech) 

Susceptibility of reactor steels to reheat cracking in the heat af- 
fected zone as determined by the simulation method, 18:36351 
(RA;CZ;In Czech) 

Skovteknisk Inst., Copenhagen (Denmark) 

Whole trees for energy purposes from clearcuts: Studies on har- 

vesting, forwarding, chipping and storage, 18:35445 (R;DK) 
Society of Exploration Geophysicists of Japan, Tokyo (Japan) 

Case histories of array CSMT survey at Minami-kayabe and Sen- 

gan area, 18:35556 (IA;JP;In Japanese) 
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Society of Exploration Geophysicists of Japan, Tokyo (Japan) 


Evaluation of productivity improvement by hydraulic fracturing us- 
ing PTS logging at the TG-2 well, 18:35579 (IA;JP;in Japanese) 

Hydraulic fracturing test and pressure behavior analysis at the TG- 
2 well, 18:35578 (IA;JP;in Japanese) 

Measurement results and evaluation of BHTV logging and FMI 
logging at the TG-2 well, 18:35557 (IA;JP;in Japanese) 

Proceedings of the 88th (spring 1993FY) SEGJ Conference, 
18:37400 (i;JP;In Japanese) 

Shear wave VSP in Amarume oilfield, 18:34871 (IA;JP;ln Japanese) 

Shear-wave anisotropy analysis at Orcutt field, California, 
18:34872 (IA;JP;in Japanese) 

Shear-wave reflection method in a geothermal area.: Case study 
in the Yutsubo area, 18:35559 (IA;JP;in Japanese) 

SP monitoring during the hydraulic fracutring using the TG-2 well, 
18:35558 (IA;JP;in Japanese) 

Solar Cells, Inc., Toledo, OH (United States) 

Fabrication of stable large-area thin-film CdTe photovoltaic mod- 
ules: Annual subcontract report, 10 May 1992-9 May 1993, 
18:35511 (R;US) 

Solarex Corp., Newtown, PA (United States). Thin Film Div. 

Research on polycrystalline thin-film submodules based on 
CulnSez materials: Annual subcontract report, 1 November 
1991-31 December 1992, 18:35512 (R;US) 

Southeastern Universities Research Association, Inc., Newport 
News, VA (United States). Continuous Electron Beam Ac- 
celerator Facility 

Automated measurement of cavity frequency and cavity tuning at 
CEBAF, 18:36842 (R;US) 

Lattice design principles for a recirculated, high energy, SRF elec- 
tron accelerator, 18:36772 (R;US) 

Three-nucileon force the A-mechanism for pion production and 
pion absorption, 18:37625 (R;US) 

Southern Co. Services, Inc., Birmingham, AL (United States) 

Engineering development of selective agglomeration: Executive 
summary: Final report, 18:34726 (R;US) 

Engineering development of selective agglomeration: Final report, 
18:34728 (R;US) 

Power Systems Development Facility: Quarterly technical 
progress report, January 1—March 31, 1993, 18:35652 (R;US) 

Southern Electric International, Inc., Wilsonville, AL (United 
States) 

Engineering development of selective agglomeration: Site close- 
out report, 18:34727 (R;US) 

Engineering development of selective agglomeration: Final report, 
18:34728 (R;US) 

Southern Research Inst., Birmingham, AL (United States) 

Fundamental mechanisms in flue gas conditioning: Quarterly re- 
port, April 1993—June 1993, 18:35657 (R;US) 

Southwest Research Inst., San Antonio, TX (United States). 
Center for Nuciear Waste Regulatory Analyses 

Theoretical and experimental investigation of thermohydrologic 
processes in a partially saturated, fractured porous medium, 
18:35218 (R;US) 

Spokane Indian Tribe, Wellpinit, WA (United States) 

Wildlife mitigation and restoration for Grand Coulee Dam: Blue 
Creek Project, Phase 1, 18:35487 (R;US) 

SRI International, Menlo Park, CA (United States) 

Microwave cavity diagnostics of microwave breakdown plasmas: 
Final report, 18:37453 (R;US) 

Thermal/chemical degradation of inorganic membrane materials, 
18:34757 (R;US) 

Sri Lanka 

Atomic Energy Authority Act, No. 19 of 1969, 18:38033 (I;LK) 

Stanford Linear Accelerator Center, Menlo Park, CA (United 
States) 

A fast model-calibration procedure for storage rings, 18:36976 
(R;US) 

A field-based technique for the longitudinal profiling of ultrarela- 
tivistic electron or positron bunches down to lengths of <10 
microns, 18:36812 (R;US) 

A formula for the high frequency longitudinal impedance of a tube 
with smoothly varying radius, 18:36820 (R;US) 

A possible redesign of the SLAC SLC damping rings, 18:36978 
(R;US) 
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A relativistic constituent quark model, 18:37520 (R;US) 

A small Unix-based data acquisition system, 18:36927 (R;US) 

Accelerator and rf system development for NLC, 18:36914 (R;US) 

Adaptive cascaded beam-based feedback at the SLC, 18:36910 
(R;US) 

An adaptive noise cancelling system used for beam control at the 
Stanford Linear Accelerator Center, 18:36930 (R;US) 

An in-situ photocathode loading system for the SLC Polarized 
Electron Gun, 18:36897 (R;US) 

An integro-algebraic equation for high frequency wake fields in a 
tube with smoothly varying radius, 18:36811 (R;US) 

Analysis of higher order optical aberrations in the SLC final focus 
using Lie Algebra techniques, 18:36821 (R;US) 

Applications and comparisons of methods of computing the S Ma- 
trix of 2-ports, 18:36916 (R;US) 

Beam based alignment of the SLC final focus superconducting fi- 
nal triplets, 18:36924 (R;US) 

Beam dispersion measurements with wire scanners in the SLC fi- 
nal focus systems, 18:36822 (R;US) 

Bunch length measurements in the SLC damping ring, 18:36918 
(R;US) 

Chicane and wiggler based bunch compressors for future linear 
colliders, 18:36909 (R;US) 

Computer studies of a combined-function bend magnet for a pro- 
posed redesign of the SLAC SLC damping rings, 18:3691 1 (R;US) 

Design considerations for a 60 meter permanent magnet undula- 
tor for the SLAC Linac Coherent Light Source (LCLS), 18:36906 
(R;US) 

Design of a 90° overmoded waveguide bend, 18:36912 (R;US) 

Design of a high-power test model of the PEP-Il rf cavity, 
18:36898 (R:US) 

Electron beam depolarization in a damping ring, 18:36813 (R;US) 

Experimental study of crossing angle collision, 18:36824 (R;US) 

Full-turn symplectic map from a generator in a Fourier-spline ba- 
sis, 18:36819 (R;US) 

Global tuning knobs for the SLC final focus, 18:36922 (R;US) 

High energy synchrotron radiation sources, 18:36979 (R;US) 

High voltage processing of the SLC polarized electron gun, 
18:36920 (R;US) 

Infrared (IR) vs x-ray power generation in the SLAC Linac Coher- 
ent Light Source (LCLS), 18:36786 (R;US) 

Method to evaluate steering and alignment algorithms for control- 
ling emittance growth, 18:36787 (R;US) 

Multibunch beam break-up in detuned structures, 18:36817 (R;US) 

Numerical simulation of coupler cavities for linacs, 18:36925 (R;US) 

Numerical simulations of input and output couplers for linear ac- 
celerator structures, 18:36901 (R;US) 

Operation of a Ti:Sapphire laser for the SLAC polarized electron 
source, 18:36917 (R;US) 

Optimum steering of photon beam lines in SPEAR, 18:36907 (R;US) 

Overview of linear collider designs, 18:36788 (R;US) 

Parametric studies with PARMELA to improve SLC performance, 
18:36902 (R;US) 

Parton-parton elastic scattering and rapidity gaps at Tevatron en- 
ergies, 18:37594 (R;US) 

PEP-II prototype klystron, 18:36903 (R;US) 

Performance of the SLC polarized electron source and injector 
with the SLAC 3 km linac configured for fixed target experi- 
ments, 18:36900 (R;US) 

Persistent wakefields associated with waveguide damping of 
higher order modes, 18:36913 (R;US) 

Perturbation theory of broadband impedances, 18:36815 (R;US) 

Photocathode performance measurements for the SLC polarized 
electron gun, 18:36899 (R;US) 

Plasma lens experiments at the Final Focus Test Beam, 18:36921 
(R;US) 

Polarization developments, 18:36928 (R;US) 

Precision measurement of transport components, 18:36908 (R;US) 

Procedure for determining quadrupole and BPM offset values in 
storage rings, 18:36977 (R;US) 

Progress on the design of a data push architecture for an array of 
optimized time tagging pixels, 18:37012 (R;US) 

Pulse to pulse monitoring of the SLD detector, 18:36929 (R;US) 

Sigma matrix reconstruction in the SLC final focus, 18:36823 (R;US) 





Simulation and compensation of multibunch energy variation in 
NLC, 18:36818 (R;US) 

Simulation of traveling-wave output structures for high power rf 
tubes, 18:36926 (R;US) 

SLAC measurement of the neutron spin structure function, 
18:37593 (R;US) 

Study of a detuned accelerating section with the computer pro- 
gram PROGON, 18:36816 (R;US) 

Tests and analysis for SLC damping ring data, 18:36975 (R;US) 

The 1992 Polarized Light Source, 18:36915 (R;US) 

The Next Linear Collider Test Accelerator, 18:36789 (R;US) 

The north arc of the SLC as a spin rotator, 18:36923 (R;US) 

The preservation of low emittance flat beams, 18:36814 (R;US) 

Two-klystron Binary Pulse Compression at SLAC, 18:36904 (R;US) 

Using transient waveform recorders to measure and store beam 
parameters, 18:36919 (R;US) 

X-ray beam lines and beam line components for the SLAC Linac 
Coherent Light Source (LCLS), 18:36905 (R;US) 


Stanford Univ., CA (United States) 

A combined heat transfer and quartz dissolution/deposition model 
for a hot dry rock geothermal reservoir, 18:35594 (RA;US) 

A conceptual and mathematical model of the Larderello production 
history, 18:35590 (RA;US) 

A downhole pump test on a 2 km deep hot dry rock geothermal 
system, 18:35568 (RA;US) 

A fluid flow model of the Coso geothermal system: Data from pro- 
duction fluids and fluid inclusions, 18:35547 (RA;US) 

A solution to proppant dissolution in hydrothermal environments, 
18:36452 (RA;US) 

Advances in geothermal research, 18:35571 (RA;US) 

An investigation of the influence of high-velocity flow on the transient 
pressure behavior of liquid-dominated wells, 18:35581 (RA;US) 

Anomalous behaviour of hydrogen in steam from vapour- 
dominated geothermal systems, 18:35593 (RA;US) 

Calculation of steam fractions in vapour-dominated geothermal 
systems using an empirical method, 18:35548 (RA;US) 

Changes in thermodynamic conditions of the Ahuachapan reser- 
voir due to production and injection, 18:35589 (RA;US) 

Cold-water injection into single- and two-phase geothermal reser- 
voirs, 18:35566 (RA;US) 

Comparison of pressure transient response in intensely and 
sparsely fractured reservoirs, 18:35542 (RA;US) 

Current status and future research objectives for the HGP-A gen- 
erator facility, 18:35576 (RA;US) 

DC resistivity at the Ahuachapan geothermal field, El Salvador, 
18:35564 (RA:US) 

Doublet heat sweep model with bounded initial temperature distri- 
bution, 18:35569 (RA;US) 

Evaluation of reservoir model predictions for the Olkaria East 
geothermal field, Kenya, 18:35584 (RA;US) 

Fluid chemistry and hydrology of the Heber geothermal system, 
California, 18:35545 (RA;US) 

Future prospects for geothermal energy development in California, 
18:35572 (RA;US) 

Geothermal research at EPRI, 18:35574 (RA;US) 

Hydrogeologic model of the Ahuachapan geothermal field, El Sal- 
vador, 18:35552 (RA;US) 

Hydrology of the Sumikawa geothermal prospect, 
18:35543 (RA;US) 

Longevity calculations for HDR geothermal reservoirs, 18:35585 
(RA;US) 

Modeling studies of the Ahuachapan geothermal field, El Sal- 
vador, 18:35553 (RA;US) 

Multidisciplinary data substantiate Vapliq model of the Los Azufres 
geothermal system, 18:35544 (RA;US) 

NEDO’s project on geothermal reservoir engineering: A reservoir 
engineering study of the Sumikawa geothermal field, Japan, 
18:35582 (RA;US) 

On relative permeability of rough-walled fractures, 18:35546 
(RA;US) 

One curve fits all, 18:35577 (RA;US) 

Pressure-dependent water loss from a hydraulically stimulated re- 
gion of deep, naturally jointed crystalline rock, 18:35580 (RA;US) 

Research can keep geothermal competitive, 18:35573 (RA;US) 


Japan, 


Statens Jordbrugstekniske Forsoeg, Horsens (Denmark) 


Reservoir compressibility from water-influx modeling of liquid- 
dominated systems, 18:35554 (RA:US) 

Reservoir physics and hot dry rock in current national R/D pro- 
jects, 18:35587 (RA;US) 

Results of well logging operations at the Ahuachapan geothermal 
field, El Salvador, 18:35563 (RA;US) 

Self-potential anomaly changes at the East Mesa and Cerro Prieto 
geothermal fields, 18:35565 (RA;US) 

Simulation of pressure response data from geothermal reservoirs 
by lumped parameter models, 18:35551 (RA;US) 

Stability of two phase zones below fissured caprock, 18:35588 
(RA;US) 

The commercial requirements for an HDR reservoir supplying a 
double flash power plant, 18:35575 (RA;US) 

The controlling influence of natural joint continuity on the creation 
of HDR systems-experience and modelling, 18:35586 (RA;US) 

The Fuzhou geothermal system (P.R. China): Natural state and 
exploitation modelling study of a low temperature, fracture zone 
system, 18:35562 (RA;US) 

The hydrogeologic-geochemical model of Cerro Prieto revisited, 
18:35549 (RA;US) 

The occurrence of acid-leached graywacke at the geysers, 
Sonoma County, California, 18:35550 (RA;US) 

The rise and fall of chloride in Larderello steam, 18:35592 (RA;US) 

The use of Ahuachapan fluid chemistry to indicate natural state 
conditions and reservoir processes during exploitation, 
18:35570 (RA;US) 

The use of computers in well test analysis, 18:35561 (RA;US) 

Three-dimensional temperature field reconstruction in geothermal 
reservoirs based on the spline approximation of Green's for- 
mula, 18:35555 (RA;US) 

Tracer testing at Los Azufres, 18:35567 (RA;US) 

Two-dimensional simulation of the Krafla-Hvitholar geothermal 
field, Iceland, 18:35583 (RA;US) 

Stanford Univ., CA (United States). Dept. of Civil Engineering 

Neptunium(V) sorption on quartz and albite in aqueous suspen- 
sion: Annual progress report, 18:35205 (R;US) 

Stanford Univ., CA (United States). High Temperature Gasdy- 
namics Lab. 

Char particle fragmentation and its effect on unburned carbon dur- 
ing pulverized coal combustion: Quarterly report, April 1, 
1993—June 30, 1993, 18:34850 (R;US) 

Stanford Univ., CA (United States). Petroleum Research Inst. 

Analytical steam injection model for layered systems, 18:34934 
(R;US) 

Computer modeling of a three-dimensional steam injection experi- 
ment, 18:34935 (R;US) 

Design and construction of an experiment for two-phase flow in 
fractured porous media, 18:34936 (R;US) 

State Univ. of New York, Albany, NY (United States). Atmo- 
spheric Sciences Research Center 

Study of regional climate change: Technical progress report, 
September 1, 1992—June 25, 1993, 18:37086 (R;US) 

State Univ. of New York, Binghamton, NY (United States). Dept. 
of Chemistry 

A study of coal extraction with electron paramagnetic resonance 
(EPR) and proton nuclear magnetic resonance relaxation tech- 
niques: Quarterly technical progress report, April 1, 1993—June 
30, 1993, 18:37029 (R;US) 

Statens Byggeforskningsinstitut, Hoershoim (Denmark) 

Energy use in buildings. Projects carried out under the auspices of 
the Danish Energy Agency’s research programme 1990-1992: 
Status report 5. Energy research and development, 18:36124 
(R;DK;in Danish) 

Statens Husdyrbrugsforsoeg, Foulum (Denmark) 

Communal biomass conversion plants: Agricultural usefulness. 

Conditions of usage of N, P and K, 18:35482 (R;DK;In Danish) 
Statens Jordbrugsoekonomiske iInst., Valby (Denmark) 

Large-scale straw supplies to existing coal-fired power stations, 
18:35471 (1;DK;In Danish) 

Statens Jordbrugstekniske Forsoeg, Horsens (Denmark) 

Large-scale straw supplies to existing coal-fired power stations, 
18:35471 (I;DK;in Danish) 
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Statens Straalevern, Oesteraas (Norway) 


Statens Straalevern, Oesteraas (Norway) 

Survey of the spectral irradiance distribution of fluorescent tubes 
for solaria, 18:37386 (R;NO;in Norwegian) 

Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden) 

Comparative emission-monitoring with DOAS-technique and con- 
ventional measuring methods, 18:37135 (R;SE;In Swedish) 

Installations of instruments for continuous measurements of NO,, 
SO, and CO, 18:37133 (R;SE;In Swedish) 

NO, reduction of gases from gas turbines and diesel engines by 
combination with a boiler for solid fuel, 18:37134 (R;SE;In 
Swedish) 

Stockholm Environment inst. (Sweden) 

Accountability for climate change, 18:37119 (R;SE) 

Application of the LEAP/EDB energy/environment planning sys- 
tem in Costa Rica, 18:36048 (R;SE) 

Brick and lime kilns in Ecuador: An example of woodfuel use in 
third world, small-scale industry, 18:36266 (R;SE) 

Economics, ethics and climate policy, 18:36104 (R;SE) 

Health effects of charcoal and wood fuel use in low-income house- 
holds in Lusaka, Zambia, 18:35476 (R;SE) 

Household energy: Problems, policies and prospects, 18:36146 
(R;SE) 

National greenhouse gas accounts: Current anthropogenic 
sources and sinks, 18:37118 (R;SE) 

Rural electrification in Mozambique, Tanzania, Zambia and Zim- 
babwe: Synthesis report from the SEI/BUN workshop on rural 
electrification, 18:36165 (R;SE) 

Rural electrification in Tanzania: Past experiences - New ap- 
proaches, 18:36164 (R;SE) 

Study on the electrification of low-income households in large ur- 
ban areas of Zambia: Phase 1. Present status, 18:36166 (R;SE) 

The challenge of sustainable development in a greenhouse world: 
Some visions of the future: Report of a policy exercise held in 
Bad Bleiberg, Austria, September 2-7, 1990, 18:36105 (R;SE) 

Strasbourg-1 Univ., 67 (France) 

Inclusive analysis of negative charged particles produced in sulfur- 
lead interactions at 200 GeV/c per nucleon, 18:37624 (R;FR;In 
French) 

Strasbourg-1 Univ., 67 (France). Centre de Recherches Nucle- 
aires 

Inclusive analysis of negative charged particles produced in sulfur- 
lead interactions at 200 GeV/c per nucleon, 18:37624 (R;FR;In 
French) 

Strategic Business Services, Inc., Homewood, IL (United States) 

1990 Weatherization Assistance Program monitoring: Final report, 
18:36218 (R;US) 

Sundhedsministeriets Ekspertgruppe Vedroerende _ Ikke- 
loniserende Straaling, Copenhagen (Denmark) 

Report on cancer risk with regard to children who live in areas ex- 
posed to 50 Hz magnetic fields related to high voltage systems, 
18:37395 (R;DK;In Danish) 

Report on the risk of cancer from occupational exposure to 
extremely- low-frequency magnetic fields, 18:37394 (R;DK;In 
Danish) 

Superconducting Super Collider Lab., Dallas, TX (United States) 

A wide range and high speed automatic gain control, 18:36941 
(R;US) 

Cryogenic systems for the SSC and the status of their develop- 
ment, 18:36949 (R;US) 

Current loop decay in Rutherford-type cables, 18:36947 (R;US) 

Data Acquisition for super colliders, 18:36935 (R;US) 

Design verification and acceptance tests of the ASST-A helium re- 
frigeration system, 18:36948 (R;US) 

Designing, fabricating, and testing cost effective structural com- 
posite for the SSCL magnets, 18:36950 (R;US) 


Determination of optimal gains for constrained controllers, 


18:36934 (R;US) 
Effects on channeling of radiation damage due to 28-GeV protons, 
18:36946 (R;US) 


Initial results of strand produced in Phase 2 of the SSCL Vendor 


Qualification Program, 18:36936 (R;US) 
Interstrand resistance of DSA328 inner coil, 18:36933 (R;US) 


Operational modes and control philosophy of the SSCL Magnet 


Test Lab. (MTL) cryogenic system, 18:36951 (R;US) 
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Physics Detector Simulation Facility Phase Il system software de- 
scription, 18:36938 (R;US) 

Physics Detector Simulation Facility (PDSF)  architec- 
ture/utilization, 18:36939 (R;US) 

Pumping slots: Coupling impedance calculations and estimates, 
18:36932 (R;US) 

Radiation dose in SSC calorimeters, 18:37013 (R;US) 

Real-time modeling of transverse emittance growth due to ground 
motion, 18:36826 (R;US) 

Regulation loops for the ring magnet power supplies in the SSC 
accelerator complex, 18:36940 (R;US) 

Report on the program of 4 K irradiation of insulating materials for 
the Superconducting Super Collider, 18:36931 (R;US) 

R&D of a prototype SSC 80-K Synchrotron Radiation Liner Sys- 
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code, 18:35920 (R;US) 

User requirements for the Harmonization of Environmental Mea- 
surement Information System HEMIS, 18:37103 (I;XU) 

Velocity measurements in a boundary layer with a density gradi- 
ent, 18:37461 (R;US) 


AIR CLEANING 
Revision of reactor accident source terms and implications for 
nuclear air cleaning requirements, 18:36015 (RA;US) 


AIR CLEANING SYSTEMS 
Application of ASME code AG-1 to YGN 3 & 4 plants, South Ko- 
rea, 18:35802 (RA;US) 
Code on nuclear air and gas treatment ASME/ANSI AG-1, 
18:35904 (RA;US) 
Development of a personal computer code for fire protection anal- 
ysis of DOE facility air-cleaning systems, 18:35883 (RA;US) 
Effects of filter housing and ductwork configuration on air flow 
uniformity inside air cleaning filter housings, 18:35285 (RA;US) 
Panel on proposed source term revisions and potential impact on 
future nuclear air cleaning requirements, 18:36021 (RA;US) 
Proposed source term revisions- potential impact on future 
nuclear air cleaning requirements: Application to DOE pro- 
duction reactor operation, 18:35918 (RA;US) 
Replacement tracer agents for the in-place leak testing of adsor- 
bers in NATS, 18:35915 (RA;US) 
Response of NRC region Ill to preceived lack of filter testing ex- 
pertise concerns, 18:35878 (RA;US) 
AIR CONDITIONERS 
Electric appliance holdings and consumption for residential 
heating and cooling: evidence from survey data in Japan, 
18:36210 (R;JP;in Japanese) 
AIR FILTERS 
Cleaning 
The application of HEPA filter units in gas streams of high dust 
concentrations (HEPA (high efficiency particulate air filter)), 
18:35873 (RA;US) 
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AIR FILTERS 
Comparative Evaluations 


Comparative Evaluations 

Application of high efficiency metal fiber filters in ventilation sys- 

tems of non-reactor nuclear facilities, 18:35875 (RA;US) 
Design 

Design of a prefilter to improve radiation protection and filtering ef- 
ficiency of the containment venting system, 18:36018 (RA;US) 

Development and evaluation of a cleanable high efficiency steel 
filter, 18:35910 (RA;US) 

Radial flow systems for the nuclear industry, 18:35871 (RA;US) 

Efficiency 

Effects of the particle penetration inside the filter medium of the 
HEPA filter pressure drop, 18:35283 (RA;US) 

Efficiency test for ultra high efficiency metal air filters, 18:35884 
(RA;US) 

In-Service Inspection 

Review of Department of Energy HEPA filter test activities, 

18:35901 (RA;US) 
Life-Cycle Cost 

Survey of life-cycle costs of glass-paper HEPA filters, 18:35882 

(RA;US) 
Loading 

Predicting mass loading as a function of pressure difference 
across prefilter/HEPA filter systems (HEPA (high efficiency 
particulate air filter)), 18:35874 (RA;US) 

Performance 

The experience with the effectiveness of filtering systems for the 
radioactive fall-out from the Chernobyl accident in Germany, 
18:35902 (RA;US) 

Performance Testing 

Development and evaluation of a HEPA filter for increased 
strength and resistance to elevated temperature, 18:35876 
(RA;US) 

Development and evaluation of a cleanable high efficiency steel 
filter, 18:35910 (RA;US) 

Development of the quickmix injector for in-situ filter testing, 
18:35900 (RA;US) 

Efficiency test for ultra high efficiency metal air filters, 18:35884 
(RA;US) 

High efficiency and ultra low penetration aerosol filter test pro- 
grams by the European community countries, 18:35287 
(RA;US) 

In-place testing summary - 1988, 18:37112 (R;US) 

In-place testing summary - 1990, 18:35336 (R;US) 

Physical Properties 

The effects of temperature on HEPA filter media, 18:35288 
(RA;US) 

Pressure Dependence 

Structural testing of salt loaded HEPA filters for WIPP, 18:35215 
(RA;US) 

Pressure Drop 

Effects of the particle penetration inside the filter medium of the 
HEPA filter pressure drop, 18:35283 (RA;US) 

Predicting mass loading as a function of pressure difference 
across prefilter/HEPA filter systems (HEPA (high efficiency 
particulate air filter)), 18:35874 (RA;US) 

Quality Assurance 

Review of Department of Energy HEPA filter test activities, 

18:35901 (RA;US) 
Reliability 

Development and evaluation of a HEPA filter for increased 
strength and resistance to elevated temperature, 18:35876 
(RA;US) 

Modern technology tools for improvement of NPP reliability: case 
study of NPP filtration systems validation, 18:35880 (RA;US) 

Specifications 

Application of high efficiency metal fiber filters in ventilation sys- 
tems of non-reactor nuclear facilities, 18:35875 (RA;US) 

Review of HEPA filtration test standards and their application to 
nuclear applications, 18:35286 (RA;US) 

Standards 
High efficiency and ultra low penetration aerosol filter test pro- 


grams by the European community countries, 18:35287 
(RA;US) 
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Panel session: Filter sections of ASME AG-1, code on nuclear 
air and gas treatment, 18:35907 (RA;US) 

Review of HEPA filtration test standards and their application to 
nuclear applications, 18:35286 (RA;US) 

Stress Analysis 

Challenges within ventilation systems during accident situations, 

18:35909 (RA;US) 
Testing 

A new method for in-situ filter testing using pulses of aerosol 
and photometric detection with computer control, 18:35284 
(RA;US) 

Design of a prefilter to improve radiation protection and filtering ef- 
ficiency of the containment venting system, 18:36018 (RA;US) 

Experience with Ontario Hydro's in place carbon filter testing, 
18:35914 (RA;US) 

In-place testing summary (1989), 18:35335 (R;US) 

Response of NRC region Ill to preceived lack of filter testing ex- 
pertise concerns, 18:35878 (RA;US) 

Structural testing of salt loaded HEPA filters for WIPP, 18:35215 
(RA;US) 

Thermal Testing 

The effects of temperature on HEPA filter media, 18:35288 

(RA;US) 
AIR FLOW 

Effects of filter housing and ductwork configuration on air flow 

uniformity inside air cleaning filter housings, 18:35285 (RA;US) 
AIR POLLUTION 

Air Risk Information Support Center, 18:36091 (RA;US) 

An investigation of the impact of inorganic air pollutants on soils 
in Saguaro National Monument, Tucson, Arizona, 18:37174 
(R;US) 

Determination of chemical pollutants in the atmosphere of the 
Valley of Toluca by neutron activation analysis., 18:36498 
(1A;MX;In Spanish) 

Estimation of energy demand and analysis of trends in emission of 
air pollutants in China in 2015, 18:36145 (RA;JP;In Japanese) 

Information resources: How they are utilized by Louisiana, 
18:36084 (RA;US) 

AIR POLLUTION ABATEMENT 

Reduction of NO, emission from natural-gas fired industrial boil- 

ers, 18:37116 (R;DK;In Danish) 
AIR POLLUTION CONTROL 

User requirements for the Harmonization of Environmental Mea- 

surement Information System HEMIS, 18:37103 (1;XU) 
AIR POLLUTION MONITORING 
Comparative emission-monitoring with DOAS-technique and 
conventional measuring methods, 18:37135 (R;SE;In Swedish) 
AIR PURIFICATION 
See AIR CLEANING 
AIR QUALITY 

Ability to meet air quality standards when burning “Treated” 
waste wood, 18:35475 (RA;US) 

Air quality monitoring in the border areas of Norway and Russia: 
Progress report October 1991 - March 1992, 18:37126 
(R;NO;In Norwegian) 

The Helwan environmental study. Meteorology and air quality, 
18:37127 (R;NO) 

The need for ventilation and adaptation to indoor air conditions, 
18:36229 (R;DK;In Danish) 

AIR SAMPLERS 

Advanced concepts report on the detection of xenon with a 
miniature whole air sampler capable of extended operating 
times, 18:35351 (R;US) 

Aersol particle losses in sampling systems, 18:35340 (RA;US) 

AIR SOURCE HEAT PUMPS 

Report of the 1992FY survey on non-freon heat pump technol- 
ogy, 18:36249 (R;JP;In Japanese) 

Technology and applied conditions of non-CFC compression 
type heat pump, 18:36250 (RA;JP;In Japanese) 

AIR TRANSPORT 

IAEA regulatory initiatives for the air transport of large quantities 

of radioactive materials, 18:35071 (RA;US) 





AIR-BIOSPHERE INTERACTIONS 

Travel to Italy and Germany to attend meeting on sulfur 
metabolism and atmospheric chemistry: Foreign trip report, 
April 5-28, 1992, 18:37088 (R;US) 

AIRBORNE PARTICLES 

See PARTICULATES 

AIRBORNE PARTICULATES 
See PARTICULATES 
AIRCRAFT 
Eddy Current Testing 

Review of CAA-FAA funded inspection research, 18:36636 

(RA;US) 
Evaluation 

International workshop on inspection and evaluation of aging 

aircraft, 18:36627 (RA;US) 
Infrared Thermography 

Three-dimensional dynamic thermal imaging of structural flaws 

by dual-band infrared computed tomography, 18:36668 (R;US) 
Inspection 

Assuring airworthiness of aging commuter airplanes, 18:36632 
(RA;US) 

FAA NDT R&D Programs - Will they respond to regulatory and 
airline cost considerations?, 18:36633 (RA;US) 

Future needs of automated inspection for aging aircraft, 
18:36634 (RA;US) 

GAMA views on inspection and evaluation of aging aircraft, 
18:36642 (RA;US) 

Inspection and evaluation of aging aircraft materials directorate 
perspective, 18:36643 (RA;US) 

Inspection issues for aging aircraft, 18:36645 (RA;US) 

International workshop on inspection and evaluation of aging 
aircraft, 18:36627 (RA;US) 

NASA Langley Research Center airframe structural integrity 
program nondestructive evaluation research program review, 
18:36647 (RA;US) 

National aging aircraft research program-a program review from 
an operator's viewpoint, 18:36628 (RA;US) 

Naval aircraft and aging issues, 18:36635 (RA;US) 

Preventing repetition in airworthiness accidents-the role of de- 
fect investigation, 18:36649 (RA;US) 

Review of CAA-FAA funded inspection research, 18:36636 
(RA;US) 

Maintenance 
Naval aircraft and aging issues, 18:36635 (RA;US) 
Nondestructive Testing 

Aging aircraft fleet management, transferring military applica- 
tions to the commercial arena, 18:36648 (RA;US) 

The national aging aircraft nondestructive inspection research 
and development plan, 18:36650 (RA;US) 

Transport Canada current and proposed future nondestructive 
testing (NDT) activities, 18:36638 (RA;US) 

Photon Computed Tomography 

Three-dimensional dynamic thermal imaging of structural flaws 

by dual-band infrared computed tomography, 18:36668 (R;US) 
Research Programs 
National aging aircraft research program-a program review from 
an operator's viewpoint, 18:36628 (RA;US) 
Safety 
Ash cloud aviation advisories, 18:36663 (R;US) 
Service Life 

Service life evaluation and life extension techniques for com- 

muter aircraft, 18:36651 (RA;US) 
Ultrasonic Testing 
Three dimensional ultrasonic imaging: An aging aircraft nonde- 
structive inspection tool, 18:36664 (R;US) 
Wheels 
Aircraft wheel maintenance, 18:36631 (RA;US) 
AIRCRAFT ACCIDENTS 
See ACCIDENTS 
AIRCRAFT COMPONENTS 

Case study on the evolution of a nondestructive inspection, 
18:36639 (RA;US) 

Nondestructive testing techniques used on aging aircraft, 
18:36641 (RA;US) 


ALKENES 


Robot for automation of aircraft skin inspection, 18:36630 
(RA;US) 
ALABAMA 
Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir, 18:37217 (R;US) 
Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir: Appendix B, 18:37218 (R;US) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS 
See also INTRUSION DETECTION SYSTEMS 
A design methodology for effective application of pan-tilt cam- 
eras in alarm assessment systems, 18:37023 (R;US) 
ALASKA 
Volcanic studies at Katmai, 18:37401 (R;US) 
ALASKA RIVER 
See ALASKA 
RIVERS 
ALBEDO-NEUTRON DOSEMETERS 
Air Force neutron dosimetry program, 18:37361 (RA;US) 
Hanford personnel neutron dosimetry problems and solutions, 
18:37359 (RA;US) 
Individual monitoring dosimetry in Europe, 18:37362 (RA;US) 
Neutron personnel dosimetry intercomparison studies, 18:37364 
(RA;US) 
US Navy’s personnel neutron dosimetry program, 18:37360 
(RA;US) 
ALBITE 
Neptunium(V) sorption on quartz and albite in aqueous suspen- 
sion: Annual progress report, 18:35205 (R;US) 
ALDEHYDES 
See also FORMALDEHYDE 
Tropospheric chemistry of natural hydrocarbons, aldehydes, 
and peroxy radicals: Their connections to sulfuric acid pro- 
duction and climate effects, 18:37080 (R;US) 
ALDEHYDO ACIDS 
See ALDEHYDES 
ALFVEN WAVES 
On the stability of shear-Alfven vortices, 18:37822 (R;US) 
ALGEBRA 
Covariant differential equations and Virasoro algebra represen- 
tation, 18:37474 (R;FR;In French) 
ALIGNMENT 
Method to evaluate steering and alignment algorithms for con- 
trolling emittance growth, 18:36787 (R;US) 
Survey and alignment analysis for the ALS storage ring using 
computer spreadsheets, 18:36784 (R;US) 
ALKALI METALS 
See also CESIUM 
POTASSIUM 
SODIUM 
Calculations of asymmetries in electron-alkali scattering, 
18:37690 (R;AU) 
Electronic-structure evolution of metal clusters, 
(RA;US) 
Macrocyclic ligands and their use in chemical separations, 
18:35237 (RA;US) 
ALKALINE EARTH ISOTOPES 
Radionuclide migration laboratory studies for validation of 
batch-sorption data, 18:35197 (RA;US) 
ALKALINE ELECTROLYTE FUEL CELLS 
Preparation, characterization and modeling of air electrodes for 
alkaline fuel cells, 18:36198 (R;SE) 
ALKANES 
See also HEPTANE 
METHANE 
OCTANE 
PENTANE 
Chemical kinetic mechanism for the oxidation of paraffinic hydro- 
carbons needed for primary reference fuels, 18:34978 (R;US) 
ALKENES 
An update: DOP replacement in testing machines for filters and 
respirators, 18:37350 (RA;US) 


18:37674 
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ALLOY 800 


ALLOY 800 
See INCOLOY 800 
ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-5OKH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-CO60CR30W4 
Comparative metallurgical study of thick hard coatings without 
cobalt, 18:35719 (R;FR;In French) 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FE46NI33CR21 
See also INCOLOY 800 
Effect of different ions on the anodic behaviour of alloy 800 in 
chloride solutions at high temperature, 18:36331 (I;AR;In 
English, Spanish) 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-L-605 
See COBALT BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-NISOCR22FE18MO9 
Creep rupture properties of a nickel-base heat-resistant alloy 
Hastelloy XR under varying temperature/stress condition, 
18:36357 (R;JP;in Japanese) 
ALLOY-NI76CR15FE8 
Stress Corrosion Cracking of alloy 600 in high temperature wa- 
ter: a study of mechanisms, 18:35726 (R;FR) 
Stress corrosion cracking of alloy 600 in water: influence of 
strain rate on the different stages of cracking, 18:35727 (R;FR) 
Stress corrosion cracking of steam generator tubing materials. 
Review and assessment, 18:35728 (R;FR) 
ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
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ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 


ALLOY-ZR98SN-4 
How the tetragonal zirconia is stabilized in oxide scale formed 
on zirconium alloy corroded at 400 deg C in steam water, 
18:36316 (R;FR) 
Questionable aspects in modelling of zircaloy oxidation, experi- 
ments on the UO./Zr1Nb and UO2/Zry-4 reaction, 18:35738 
(RA;XA) 


ALLOYS 

See also ACTINIDE ALLOYS 
ALUMINIUM ALLOYS 
BERYLLIUM ALLOYS 
BORON ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GERMANIUM ALLOYS 
HEAT RESISTING ALLOYS 
INCOLOY ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
REFRACTORY METALS 
SCANDIUM ALLOYS 
SILICON ALLOYS 
TITANIUM ALLOYS 
ZIRCONIUM ALLOYS 

Proceedings of the Seventh Annual Conference on Fossil En- 

ergy Materials: Fossil Energy AR and TD Materials Program, 
18:36405 (R;US) 


ALPHA DECAY RADIOISOTOPES 

See also AMERICIUM 241 
ASTATINE 209 
ASTATINE 210 
BISMUTH 214 
NEPTUNIUM 237 
PLUTONIUM 237 
PLUTONIUM 238 
PLUTONIUM 239 
RADIUM 214 
RADON 211 
RADON 222 
THORIUM 232 
URANIUM 234 
URANIUM 235 
URANIUM 238 

Performance characterization of a new cam system, 18:35339 

(RA;US) 


ALPHA-BEARING WASTES 

Brine Sampling and Evaluation Program, 1990 report, 18:35150 
(R;US) 

Comments on “Use of conditional simulation in nuclear waste site 
performance assessment” by Carol Gotway, 18:35131 (R;US) 

Conditioning processes for incinerator ashes, 18:35123 (R;FR) 

Effects of humidity on the quantitative determination of HCl, 
NO,, H2S, and NHg3 using a three-stage filter pack with ion 
chromatography analysis, 18:35157 (R;US) 

Heat loading limits for solid transuranic wastes storage, 
18:35273 (R;US) 

Implementation of the Resource Disincentive in 40 CFR part 
191.14 (e) at the Waste Isolation Pilot Plant: Revision 1, 
18:35149 (R;US) 

Pretest characterization of WIPP experimental waste, 18:35147 
(R;US) 

Simulation model for the WIPP transportation and delivery sys- 
tem, 18:35111 (R;US) 

The WIPP transportation system — “Safer than any other’, 
18:35110 (R;US) 

The WIPP transportation system: Demonstrated readiness, 
18:35109 (R;US) 





The best solution to our Nation’s waste management problem: 
Education, 18:35151 (R;US) 

The use of protective barriers to deter inadvertent human intru- 
sion into a mined geologic facility for the disposal of 
radioactive waste: A review of previous investigations and po- 
tential concepts, 18:35250 (R;US) 

Trip report visit to LASL TDF incineration facility, 18:35158 (R;US) 

ALS STORAGE RING 
See ADVANCED LIGHT SOURCE 
ALUMINATES 
Hydrothermal reactions of fly ash: [Quarterly] report, April 1, 
1993—June 31, 1993, 18:34809 (R;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Change of surface composition in pure aluminum and aluminum 
alloy by electron irradiation, 18:36362 (RA;JP;In Japanese) 

Current efficiency in aluminium electrolysis cells, 18:36263 
(R;NO) 

High-dose ion implantation of Al into Si(111) and Si(100), 
18:36456 (RA;US) 

K-shell emission from 140 femtosecond laser-produced plas- 
mas created from porous aluminum targets, 18:37678 (R;US) 

Multi-element study in aluminium by activation analysis tech- 
nique., 18:36501 (1A;MX;In Spanish) 

Photodesorption characteristics of pure aluminum treated with 
oxygen plasma, 18:36873 (RA;JP;In Japanese) 

Reactions of aluminum with uranium fluorides and oxyfluorides, 
18:35057 (RA;US) 

Thermoconvection in a liquid metal. Application metal evapora- 
tion by an electron beam, 18:36680 (R;FR;In French) 

Three-dimensional dynamic thermal imaging of structural flaws 
by dual-band infrared computed tomography, 18:36668 (R;US) 

ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

First-principles study of the thermodynamic and mechanical 
properties of Al-Li alloys, 18:36377 (RA;US) 

Growth of metastable eutectic in Al-U alloys solidified in a cop- 
per mold, 18:36344 (IA;IL) 

Investigation of moisture-induced embrittlement of iron alu- 
minides, 18:36368 (R;US) 

Microstructure of Al-U alloys solidified at cooling rates between 
0.03-0.5 k/sec, 18:36340 (IA;IL) 

On the experimental determination of low order structure factors 
in TiAl by energy filtered convergent beam electron diffraction, 
18:36310 (R;US) 

Shock response of porous 2Al + FesO3 powder mixtures, 
18:36409 (R;US) 

Solute segregation behavior in Ni3Al-based ordered alloys, 
18:36375 (RA;US) 

Tensile properties of neutron irradiated co worked aluminium 
6063 alloy, 18:36343 (IA;IL) 

The use of x-ray techniques in the in situ study of corrosion, 
18:36315 (R;US) 

ALUMINIUM ARSENIDES 

High efficiency epitaxial optical reflector solar cells: Final sub- 
contract report, 1 January 1990-31 October 1992, 18:35514 
(R;US) 

Polar optical oscillation modes in GaAs-based double het- 
erostructures: Long wavelength limit, 18:37716 (R;XA) 

ALUMINIUM BASE ALLOYS 

Change of surface composition in pure aluminum and aluminum 
alloy by electron irradiation, 18:36362 (RA;JP;In Japanese) 

Cle gas corrosion and rate of gas emission of aluminum alloys 
to which various surface treatments were applied, 18:36363 
(RA;JP;in Japanese) 

Microstructure, phase transformations and mechanical proper- 
ties of ordered orthorhombic Ti2NbAi-based alloys, 18:36336 
(IA;IL) 

ALUMINIUM OXIDES 

Ceramic Technology Project data base: September 1992 sum- 
mary report, 18:36406 (R;US) 

Dynamic, multiaxial impact response of confined and uncon- 
fined ceramic rods, 18:36412 (R;US) 


ANGIOMAS 


Reuse of activated alumina, 18:35052 (RA;US) 

Study and determination of thermoluminescent properties of a 
new dosemeter based on q -Al2O3:C., 18:36996 (I;MX;In 
Spanish) 

Surface modification of sapphire for IR window application, 
18:36396 (R;US) 

ALUMINUM 
See ALUMINIUM 
AMERICIUM 

Separation of plutonium and americium by low-temperature flu- 

orination, 18:36508 (R;US) 
AMERICIUM 241 

An experimental study of americium-241: biokinetics in the 
Lobster Homarus Gammarus. Analysis of the accumula- 
tion/storage and detoxification processes at the subcellular 
level, 18:37319 (R;FR;In French) 

Characterisation of a protection level 241Am calibration source, 
18:37349 (R;GB) 

AMERICIUM COMPLEXES 

Redox and extraction chemistry of actinides U, Np, Pu, Am 
complexed with the phosphotungstate ligand: P2W170.¢;1°-, 
18:35122 (R;FR) 

AMERICIUM IONS 
f-state luminescence of lanthanide and actinide ions in solution, 
18:36564 (R;US) 
AMIDES 
See also ACETAMIDE 
FORMAMIDE 

Femtosecond Raman-induced Kerr effect study of polar solvent 
dynamics: Amides, 18:36520 (R;US) 

Theoretical studies of the structures and electronic properties of 
U(NH2)3 and Np(NHo)3, 18:36546 (R;US) 

AMINES 

See also MELAMINE 

GC/MS determination of amines following exhaustive trifluo- 
roacetylation, 18:36548 (R;US) 

AMINO ALCOHOLS 
See AMINES 
AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 
Adsorption analysis of ammonia in an aqueous solution, 
18:36201 (R;US) 
Comparative study of wheat utilization of NH4 and NO3 as sources 
of N-fertilizer using N'> technique, 18:37291 (R;SY;In Arabic) 
Definitive evaluation of Wheeler Reservoir sedments toxicity us- 
ing juvenile freshwater mussels (Andodonta imbecillis Say), 
18:37216 (R;US) 
Effects of humidity on the quantitative determination of HCl, 
NOx, H2S, and NH3 using a three-stage filter pack with ion 
chromatography analysis, 18:35157 (R;US) 
NH3/H2S advances, 18:34759 (R;US) 
AMMONIUM DIURANATE 

See ADU 
AMORPHOUS STATE 

Fragmentation of Ge; _, Sn, Ses glasses, 18:36432 (R;XA) 
ANALYSIS (QUANTITATIVE CHEMICAL) 

See QUANTITATIVE CHEMICAL ANALYSIS 
ANALYSIS (STRUCTURAL CHEMICAL) 

See STRUCTURAL CHEMICAL ANALYSIS 
ANALYSIS (THERMAL) 

See THERMAL ANALYSIS 
ANGIOMAS 

A genetic map in the region of the von Hippel-Lindau dieases 
(VHL) locus, 18:37249 (RA:US) 

Genetic linkage analysis of Von Hippel-Lindau disease, 
18:37248 (RA;US) 

Physical mapping of 3p and delation analysis in the 3p- syn- 
drome, 18:37250 (RA;US) 

Updated genetic linkage maps of chromosome 3 in the CEPH 
and Vanesuelan reference pedigrees, 18:37254 (RA;US) 
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ANNIHILATION OPERATORS 


ANNIHILATION OPERATORS 

Coherent states of SU(I,1) groups, 18:37414 (R;XA) 
ANSTO 

ANSTO. Annual report 1990-1991, 18:37921 (1;AU) 

ANSTO. Annual report 1991-1992, 18:37922 (1;AU) 
ANTIFERROMAGNETISM 

Loop-cluster algorithm: An application for the 2D quantum 
Heisenberg antiferromagnet, 18:37434 (R;XA) 

ANTIPROTON BEAMS 
A beam sweeping system for the Fermilab antiproton production 
target, 18:36850 (R;US) 

APPARATUS 

See EQUIPMENT 
APPRAISAL 

See COST ESTIMATION 
APS STORAGE RING 

See ADVANCED PHOTON SOURCE 
AQUATIC ECOSYSTEMS 

An automated Nal ‘well’ counting system for the determination 

of radiocaesium, 18:37009 (R;GB) 
AQUATIC ORGANISMS 
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for Ar®+ on Ar as a function of energy, 18:37685 (R;US) 

Electron emissions in low energy Ar‘*-Ar collisions, 18:37684 
(R;US) 

Energy gain spectroscopic study of Ara*-Ar collisions at 40 geV, 
18:37700 (R;US) 
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No. 46, 18:37693 (1;XA) 
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surfactants produced by Bacillus licheniformis and Bacillus 
subtilis, 18:34886 (RA;US) 
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18:36369 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETATRON OSCILLATIONS 
Studies of local horizontal-vertical betatron coupling in the Fer- 
milab Main Ring, 18:36825 (R;US) 
BEZNAU-1 REACTOR 
Debris induced fuel failures on uranium and MOX fuel in Beznau 
|, 18:35759 (RA;XA) 
BHABHA ATOMIC RESEARCH CENTER 
See BARC 
BIMETALLIC CORROSION 
See ELECTROCHEMICAL CORROSION 
BINARY ALLOY SYSTEMS 
Correlation of electronic structure with processing of advanced 
substitutional alloys, 18:36374 (RA;US) 
Magnetic ultrathin films, surfaces, and multilayers, 18:36461 
(RA;US) 
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Are viroids molecular fossils of the RNA world?, 18:37432 (R;XA) 
BIOLOGICAL INDICATORS 
First report on the Oak Ridge K-25 Site Biological Monitoring 
and Abatement Program for Mitchell Branch, 18:37206 (R;US) 
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BIOTECHNOLOGY 
Research in progress: 
18:37320 (R;US) 
BIRDS 
Estuary wader capacity following severe weather mortality, 
18:35596 (R;GB) 
BISMUTH 214 
Experimental verification of Skobeltsyn-Baldin hypothesis of the 
emission of unstable particles in decay of ©"4Bi, 18:37612 
(RA;RU;In Russian) 
BITUMENS 
See also ASPHALTS 
Container properties ensuring safety, gas emission, biodegrada- 
tion, corrosion, 18:35169 (RA;XE) 
Cyclic steam-foam injection in a carbonate reservoir, 18:34989 
(RA;US) 
BITUMINOUS COAL 
Preconversion processing of bituminous coals: New directions 
to improved direct catalytic coal liquefaction: Quarterly report, 
April 1, 1993—June 30, 1993, 18:34770 (R;US) 
Thermodynamic properties of pulverized coal during rapid heat- 
ing devolatilization processes, 18:34797 (RA;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 


Final report, 


FY 1992: Summaries of projects, 
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BLASTS 
See EXPLOSIONS 
BLENDERS 
See MIXERS 
BLENDING 
See MIXING 
BLISTERS 
Anew mathematical approach based on the circular diaphragm to 
explain the blister effect on implanted metals, 18:36338 (IA;IL) 
BLOOD 
Calculations of radiation doses in blood during radiotherapy 
treatment., 18:36760 (IA;MX;In Spanish) 
BODY CENTERED CUBIC 
See BCC LATTICES 
BODY WAVES S (SEISMIC) 
See SEISMIC S WAVES 
BOILERS 
See also FLUIDIZED BED BOILERS 
Air Pollution Control 
Krakow Clean Fossil Fuel and Energy Efficiency Project Plan- 
ning Committee visit to Poland: Foreign trip report, May 
17-14, 1991, 18:35650 (R;US) 
Boiler Fuels 
A coal-fired combustion system for industrial process heating 
applications, 18:34830 (RA;US) 
Burners 
Industrial coal-fired low-NO, burner: Phase 1, 18:34838 (RA;US) 
Combustors 
Development and testing of an advanced high efficiency coal 
combustor Phase III industrial boiler retrofit, 18:34832 (RA;US) 
Development and testing of an industrial scale, coal fired slag- 
ging combustion system, 18:34831 (RA;US) 
Cyclone Combustors 
Reburn technology for NO, control on a cyclone-fired boiler: An 
update, 18:34821 (RA;US) 
Economizers 
Condensing economizers for small coal-fired equipment, 
18:34836 (RA;US) 
Flue Gas 
A core separator system for fine particulate removal, 18:34750 
(RA;US) 
Advances in scrubber chemistry, 18:35648 (RA;US) 
Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates, 18:34747 (RA;US) 
Ceramic filter for combined fine particulate and NO, control, 
18:34745 (RA;US) 
Combined SO,/NO, control with SOXAL™ process an electrodi- 
alytic regenerative wet scrubbing process, 18:34749 (RA;US) 
Cost-effective catalyst for combined SO,, NOx, and particulate 
control, 18:34746 (RA;US) 
Integrated dry simultaneous 
18:35647 (RA;US) 
Tung flue gas desulfurization pilot plant, 18:34748 (RA;US) 
Fouling 
Predictive modelling of boiler fouling, 18:35621 (RA;US) 
Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 18:34827 (RA;US) 
The use of synchrotron radiation for the analysis of coal com- 
bustion products, 18:34826 (RA;US) 
Radiant Heat Transfer 
Radiative heat transfer in coal furnaces, 18:35620 (RA;US) 
Retrofitting 
Superclean coal-water slurry combustion testing in an oil-fired 
boiler, 18:34820 (RA;US) 
Utilization of coal-water fuels in fire-tube boilers, 18:34737 
(RA;US) 
Testing 
Krakow clean fossil fuels and energy efficiency project, 
18:34835 (RA;US) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOMBS 
Dual-band, infrared buried mine detection using a statistical pat- 
tern recognition approach, 18:37058 (R;US) 


SO2/NO, control process, 





Minefield reconnaissance and detector system, 
(PA;US) 
Sensor feature fusion for detecting buried objects, 18:37048 
(R;US) 
BONE TISSUES 
Effects of toxic substances on bone remodeling mechanics, 
18:37392 (1;AR;In Spanish) 
BONNER SPHERE SPECTROMETERS 
Neutron spectrometry: Methods development and critical appli- 
cations, 18:37371 (RA;US) 
BONNEVILLE POWER ADMINISTRATION 
Resource Programs: Final Environmental Impact Statement: 
Addendum to Volume 2, Appendices, 18:36035 (R;US) 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 
Evaiuation of potential hydrologic tracers in tuffs from Yucca 
Mountain, Nevada, 18:35203 (RA;US) 
BORON 
Secondary ion mass spectrometry (SIMS), 18:37272 (RA;US) 
Transport of reactive tracers by unsaturated flow using field and 
column experiments, 18:35198 (RA;US) 
BORON 106 
Alpha track-etch, 18:37273 (RA;US) 
Pituitary tumor evaluation, 18:37230 (RA;US) 
The atomic weight and isotopic composition of boron and their 
variation in nature, 18:36521 (R;US) 
BORON 11 
Noninvasive boron quantification, 18:37234 (RA;US) 
The atomic weight and isotopic composition of boron and their 
variation in nature, 18:36521 (R;US) 
BORON ALLOYS 
See also COLMONOY 
Elevated temperature tensile properties of borated 304 stainless 
steel: Effect of boride dispersion on strength and ductility, 
18:35083 (RA;US) 
BORON CARBIDES 
Hydrodynamic compressibility of 
18:36411 (R;US) 
BORON CHLORIDES 
Basic properties of coals and other solids: Final report, Septem- 
ber 1, 1989—August 30, 1992, 18:34798 (R;US) 
BORON COMPOUNDS 
See also BORATES 
BORON CARBIDES 
BORON CHLORIDES 
BORON NITRIDES 
Analyses of boron in biological samples, 18:37236 (RA;US) 
Boron localization screening, 18:37231 (RA;US) 
Boronated liposome development and evaluation, 18:37229 
(RA;US) 
Carboranylalanine and LDL development and evaluation, 
18:37228 (RA;US) 
INEL BNCT research program annual report 1992, 18:37227 
(RA;US) 
Pharmacology and toxicology of boron delivery agents, 
18:37232 (RA;US) 
Resonance ionization 
18:37274 (RA;US) 
Treatment protocol development, 18:37233 (RA;US) 
BORON NITRIDES 
Bonding in cubic, hexagonal, and amorphous boron nitride us- 
ing NEXAFS, 18:37704 (RA;US) 
BOROSILICATE GLASS 
Mechanisms and kinetics laws of inactive R7T7 reference glass 
dissolution in water at 90 deg C: initial dissolution rate mea- 
surements, 18:36429 (R;FR;In French) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSE-EINSTEIN GAS 
Asymptotics for Kummer functions, Bose plasmas, and related 
special functions, 18:37851 (R;AU) 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 


18:37053 


high-strength ceramics, 


spectroscopy, SIRIS and LARIS, 


BROWNS FERRY-2 REACTOR 


BOVINE 
See CATTLE 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 
See also CEREBELLUM 
88mT¢ radiopharmaceuticals for brain perfusion 
18:37258 (RA;US) 
Radionuclide cerebral perfusion imaging: 
18:37265 (RA;US) 
SPECT in Alzheimer's disease and the dementias, 18:37266 
(RA;US) 
Treatment protocol development, 18:37233 (RA;US) 
Triple-quantum filtered NMR imaging of sodium in the human 
brain, 18:37278 (R;US) 
BRAKES 
The selection and cost of brakes for horizontal axis stall regu- 
lated wind turbines: Appendices, 18:35617 (R;GB) 
The selection and cost of brakes for horizontal axis stall regu- 
lated wind turbines. V. 1, 18:35616 (R;GB) 
The selection and cost of brakes for horizontal axis stall regu- 
lated wind turbines: Appendices, 18:35617 (R;GB) 
BRAZING 
Multi-Axis Seam Tracking using a noncontact capacitive sensor, 
18:36655 (R;US) 
BREAKDOWN 
Dielectric breakdown phenomena _ in 
(RA;JP;In Japanese) 
BREAKWATERS 
See DAMS 


imaging, 


Normal pattern, 


vacuum, 18:36359 


BREEDING BLANKETS 


[Travel to Japan to discuss the participation of Japan, EC, Canada 
and the United States in a Phase II] BEATRIX-II irradiation]: 


Foreign trip report, October 21-30, 1992, 18:37855 (R;US) 
BREEDING PELLETS 
Characteristics of pebble packing into in-pile mockup on fusion 
blanket, 18:37864 (R;JP;In Japanese) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES 
Brine Sampling and Evaluation Program, 1990 report, 18:35150 
(R;US) 
BROMIDES 
See also CADMIUM BROMIDES 
CESIUM BROMIDES 
Evaluation of potential hydrologic tracers in tuffs from Yucca 
Mountain, Nevada, 18:35203 (RA;US) 
BRONCHOGENIC CARCINOMA 
See CARCINOMAS 
BROOKHAVEN MEDICAL RESEARCH REACTOR 
See MRR REACTOR 
BROOKHAVEN RHIC 
A brief description of the Relativistic Heavy lon Collider Facility, 
18:37619 (R;US) 
A summary of studies of particle stability at RHIC, 18:36794 
(R;US) 
Aperture determination of RHIC92 from randomly generated ini- 
tial coordinates, 18:36953 (R;US) 
Calculations of magnetic field for the end design of the RHIC arc 
dipole, 18:36792 (R;US) 
Is the momentum space optimally used with the FODO lattices?, 
18:36801 (R;US) 
BROWNS FERRY-1 REACTOR 
Annual radiological environmental operating report: Browns 
Ferry Nuclear Plant, 1992: Operations Services/Technical 
Programs, 18:35921 (R;US) 
BROWNS FERRY-2 REACTOR 
Annual radiological environmental operating report: Browns 
Ferry Nuclear Plant, 1992: Operations Services/Technical 
Programs, 18:35921 (R;US) 
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BROWNS FERRY-3 REACTOR 


BROWNS FERRY-3 REACTOR 
Annual radiological environmental operating report: Browns 
Ferry Nuclear Plant, 1992: Operations Services/Technical 
Programs, 18:35921 (R;US) 
BUBIAG-DIDIER PROCESS 
See COAL GASIFICATION 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
PREFABRICATED BUILDINGS 
RESIDENTIAL BUILDINGS 
Air Conditioning 
Current situation of development of petroleum substituting ener- 
gies (Canada), 18:36287 (R;JP;in Japanese) 
Air Quality 
CIEE 1993 annual conference: Program, 18:36221 (R;US) 
Central Heating Plants 
Energy Consumption Series: Assessment of energy use in 
multibuilding facilities, 18:36268 (R;US) 
Construction 
Review and recommendations concerning the location of pro- 
posed additional separation plant East versus West Areas, 
18:35004 (R;US 
Design 
Integration of advice on passive solar and microclimatic design, 
18:35524 (R;GB 
Energy Conservation 
Participation in conferences on solar energy buildings and en- 
ergy efficient buildings: Foreign trip report, March 7-15, 1993, 
18:36219 (R;US) 
Preliminary assessment of energy conservation opportunities at 


the NASA Goddard Space Flight Center, Greenbelt, Mary- 
land, 18:36237 (R;US) 


Energy Consumption 

Energy Consumption Series: Assessment of energy use in 
multibuilding facilities, 18:36268 (R;US) 

Energy use in buildings. Projects carried out under the auspices 
of the Danish Energy Agency’s research programme 1990- 
1992: Status report 5. Energy research and development, 
18:36124 (R;DK;In Danish) 

Energy Efficiency 

CIEE 1993 annual conference: Program, 18:36221 (R;US) 

Quantifying errors in the predictions of SERI-RES, 18:35530 
(R;GB) 

Energy Recovery 

Passive solar study. Existing passive solar contributions in 

buildings, 18:35525 (R;GB) 
Evaluation 

Passive solar study. Existing passive solar contributions in 

buildings, 18:35525 (R;GB) 
Heating Systems 

Krakow clean fossil fuels and energy efficiency project, 

18:34835 (RA;US) 
Lighting Systems 

Current situation of development of petroleum substituting ener- 

gies (Canada), 18:36287 (R;JP;In Japanese) 
Mechanical Vibrations 

General vibration monitoring: Utility Building, August 1992, 
18:36769 (R;US) 

Passive Solar Heating Systems 

Integration of advice on passive solar and microclimatic design, 
18:35524 (R;GB) 

Passive solar study. Existing passive solar contributions in 
buildings, 18:35525 (R;GB) 

Reinforced Concrete 

Experimental and theoretical analysis of concrete wall under 

seismic conditions, 18:36582 (R;FR;In French) 
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Research Programs 
Energy use in buildings. Projects carried out under the auspices 
of the Danish Energy Agency's research programme 1990- 
1992: Status report 5. Energy research and development, 
18:36124 (R;DK;in Danish) 
Seismic Effects 
Experimental and theoretical analysis of concrete wall under 
seismic conditions, 18:36582 (R;FR;In French) 
Seismic Isolation 
Overview of seismic base isolation systems, applications, and 
performance during earthquakes, 18:36670 (R;US) 
Solar Architecture 
Participation in conferences on solar energy buildings and en- 
ergy efficient buildings: Foreign trip report, March 7-15, 1993, 
18:36219 (R;US) 
Ventilation Systems 
Current situation of development of petroleum substituting ener- 
gies (Canada), 18:36287 (R;JP;In Japanese) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULGARIA 
Legislation for buildings in Bulgaria, 18:36149 (RA;DK) 
BUNCHING (BEAM) 
See BEAM BUNCHING 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNERS 
Ceramic fiber burner: Evaluation of a demonstration plant, 
18:34986 (R;SE;in Swedish) 
Industrial coal-fired low-NO, burner: Phase 1, 18:34838 (RA;US) 
Industrial pulverized coal low NO, burner: Phase 1, 18:34848 
(R;US) 
BURNUP 
Burnup calculation in a non-continuous operation mode, 
18:35976 (RA;XA) 
Burnup credit issues in transportation and storage, 18:35100 
(RA;US) 
Burnup verification measurements for spent nuclear fuel, 
18:35103 (RA;US) 
RODBURN: a code for calculating power distribution in fuel 
rods, 18:35890 (R;JP;In Japanese) 
BURSA OF FABRICIUS 
See BIRDS 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUTADIENE 
Electron reactions in nonpolar liquids: Pressure effects, 
18:36522 (R;US) 
BWR TYPE REACTORS 
See also BROWNS FERRY-1 REACTOR 
BROWNS FERRY-2 REACTOR 
BROWNS FERRY-3 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
HAMAOKA-1 REACTOR 
HAMAOKA-3 REACTOR 
JPDR REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
Aging 
Phase | aging assessment of boiling-water reactor (BWR) 
standby liquid control system, 18:35696 (RA;US) 
Auxiliary Water Systems 
Auziliary Feedwater System Aging Study, 18:35693 (RA;US) 
Decontamination 
Decommissioning and decontamination studies for nuclear facil- 
ities, 18:35817 (RA;XA) 





The status of the experimental boiling water reactor (EBWR) de- 
contamination and decommissioning project, 18:35672 
(RA;XA) 

Design 

GE’s advanced nuclear reactor designs, 18:35710 (RA;US) 

Safety aspects of designs for future light water reactors (evolu- 
tionary reactors), 18:35777 (R;XA) 

Excursions 

Verification of computer code FPRETAIN with respect to RIA 

data from SPERT and PBF experiments, 18:35675 (R;JP) 
Failed Element Detection 

Experience with defect fuel at the Kernkraftwerk Leibstadt; detec- 

tion, inspection, handling and management, 18:35671 (RA;XA) 
Fuel Element Failure 

Experience with defect fuel at the Kernkraftwerk Leibstadt; detec- 

tion, inspection, handling and management, 18:35671 (RA;XA) 
Inspection 

Managing aging in nuclear power plants: Insights from NRC’s 

maintenance team inspection reports, 18:35695 (RA;US) 
Meltdown 

A framework for the assessment of severe accident manage- 
ment strategies, 18:36026 (R;US) 

In vessel core melt progression phenomena, 18:35667 (R;FR) 

Modifications 

Safety aspects of designs for future light water reactors (evolu- 

tionary reactors), 18:35777 (R;XA) 
Performance 

Historical data summary of the Systematic Assessment of Li- 

censee Performance: Revision 12, 18:35846 (R;US) 
Pressure Vessels 

Managing irradiation embrittlement in aging reactor presure ves- 
sels, 18:35798 (RA;US) 

Reactor Accidents 

Experimental study on aerosol removal effect by pool scrubbing, 
18:36019 (RA;US) 

Status of research and modelling of water-pool scrubbing, 
18:35668 (R;XE) 

Reactor Control Systems 
Parameters affecting MOV performance, 18:35692 (RA;US) 
Reactor Decommissioning 

Decommissioning and decontamination studies for nuclear facil- 
ities, 18:35817 (RA;XA) 

The status of the experimental boiling water reactor (EBWR) de- 
contamination and decommissioning project, 18:35672 
(RA;XA) 

Reactor Dismantling 

The status of the experimental boiling water reactor (EBWR) de- 
contamination and decommissioning project, 18:35672 
(RA;XA) 

Reactor Internals 

Boiling-Water Reactor internals aging degradation study: Phase 

1, 18:35711 (R;US) 
Reactor Safety 

GE’s advanced nuclear reactor designs, 18:35710 (RA;US) 

Safety aspects of designs for future light water reactors (evolu- 
tionary reactors), 18:35777 (R;XA) 


Cc 


C CODES 
CINCAS: Nuclear Fuel Cycle Cost and Economics, 18:37966 
(CM;US) 
Damage of ductile plastic materials in nuclear development of 
an industrial numerical tool, 18:36318 (R;FR) 
User’s guide for the casting process simulator software CaPS- 
2D, Version 1.0, 18:36577 (R;US) 
C INVARIANCE 
The lepton charge asymmetry in the decay of W bosons pro- 
duced in pp collisions at \/s = 1.8 TeV, 18:37540 (R;US) 
C-1430 RESONANCES 
See MESONS 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 


CALIFORNIA 


CADMIUM BROMIDES 

Energy transfer between thulium and praseodymium ions in 

solids, 18:36441 (R;US) 
CADMIUM ISOTOPES 

Evaluated nuclear data files for the naturally-occurring isotopes 

of cadmium, 18:37618 (R;US) 
CADMIUM TELLURIDE SOLAR CELLS 

Development of high-efficiency CdTe solar cells: Annual sub- 
contract report, 1 February 1992-31 December 1992, 
18:35515 (R;US) 

Fabrication of stable large-area thin-film CdTe photovoltaic mod- 
ules: Annual subcontract report, 10 May 1992-9 May 1993, 
18:35511 (R;US) 

CADMIUM TELLURIDES 

Development of high-efficiency CdTe solar cells: Annual sub- 
contract report, 1 February 1992-31 December 1992, 
18:35515 (R;US) 

CALCINED WASTES 

Tale-silicon glass-ceramic waste forms for immobilization of 

high- level calcined waste, 18:35269 (R;US) 
CALCIUM 

Unsaturated transport of inorganic cations in undisturbed soil 

columns, 18:35200 (RA;US) 
CALCIUM 40 REACTIONS 

Boltzmann-Langevin equation, dynamical instability and multi- 
fragmentation, 18:37654 (R;FR) 

Production cross-sections of the neutron-deficient isotopes of Bi 
and Pb “°Ca+'5!:'5SEu reactions, 18:37640 (RA;RU;In Rus- 
sian) 

Results obtained on dileptons and prospects, 18:37650 (R;FR) 

CALCIUM CARBONATES 

High-temperature H2S-removal processes using limestones, 
18:34751 (R;US) 

Inhibition of calcium carbonate formation in presence of poly- 
electrolytes, 18:36538 (IA;AR;In Spanish) 

CALCIUM COMPOUNDS 
See also CALCIUM CARBONATES 
CALCIUM HYDROXIDES 
CALCIUM OXIDES 
CALCIUM SULFIDES 

Hydrothermal reactions of fly ash: [Quarterly] report, April 1, 

1993—June 31, 1993, 18:34809 (R;US) 
CALCIUM HYDROXIDES 

Development of fly ash-based slope protection materials for waste 

disposal ponds: Topical report, Task 7.7, 18:34806 (R;US) 
CALCIUM OXIDES 

A calcium oxide sorbent process for bulk separation of carbon 

dioxide, 18:35409 (R;US) 
CALCIUM SULFIDES 

Synthesis and development of processes for the recovery of 
sulfur from acid gases: Part 1, Development of a high- 
temperature process for removal of H2S from coal gas using 
limestone — thermodynamic and kinetic considerations; Part 
2, Development of a zero-emissions process for recovery of 
sulfur from acid gas streams, 18:34785 (R;US) 

CALCULATION METHODS 
See also FINITE ELEMENT METHOD 
HARTREE-FOCK METHOD 
MONTE CARLO METHOD 

An evaluation of integration of the trace assertion method with 

the box structure method for coding in C++, 18:37997 (R;US) 
CALDER HALL B-4 REACTOR 

Current situation of nuclear power development in Democratic 

People’s Republic of Korea, 18:36130 (RA;JP;in Japanese) 
CALIFORNIA 

See also COSO HOT SPRINGS 

Beam-trawl survey of bay and nearshore fishes of the soft-bottom 
habitat of southern California in 1989, 18:37224 (RA;US) 

Depth distributions of late larvae and pelagic juveniles of some 
fishes of the California Current, 18:37221 (RA;US) 

Information resources in state regulatory agencies-a California 
perspective, 18:36042 (RA;US) 
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CALIFORNIA 


Mesoscale oceanic response to wind events off central Califor- 
nia in spring 1989: CTD surveys and AVHRR imagery, 
18:37194 (RA;US) 

Review of some California fisheries for 1990, 18:37219 (RA;US) 

Sardine and anchovy spawning as related to temperature and 
upwelling in the California Current system, 18:37223 (RA;US) 

The shallow-water flatfishes of San Diego County, 18:37225 
(RA;US) 

Variations in the catch of jack mackerel in the southern Califor- 
nia purse seine fishery, 18:37226 (RA;US) 

CALIFORNIUM ADDITIONS 

See ALLOYS 

CALORIMETERS 

A statistical study of the performance of a heat-flow calorimeter: 
Calibration and error analysis, 18:37014 (R;US) 

Detector development for the new KTeV facility at Fermilab, 
18:37002 (RA;JP) 

CALORIMETERS (PARTICLE) 

See SHOWER COUNTERS 

CALORIMETRY 

Calorimeter measurements of low wattage items, 18:35362 
(R;US) 

Techniques for reducing error in the calorimetric measurement 
of low wattage items, 18:35363 (R;US) 

CAM 
See COMPUTER-AIDED MANUFACTURING 
CAMERAS 

See also TELEVISION CAMERAS 

A design methodology for effective application of pan-tilt cam- 
eras in alarm assessment systems, 18:37023 (R;US) 

CANADA 

See also ONTARIO 

Current situation of development of petroleum substituting ener- 
gies (Canada), 18:36287 (R;JP;In Japanese) 

Regional propagation characteristics and source parameters of 
earthquakes in Northeastern North America, 18:36012 (RA;US) 

CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 

Experience with Ontario Hydro’s in place carbon filter testing, 
18:35914 (RA;US) 

Overview of defect mechanisms in CANDU fuel, 18:35815 
(RA;XA) 

CANISTERS 

See CONTAINERS 
CANONICAL EQUATIONS 

See DIFFERENTIAL EQUATIONS 
CAPACITORS 

Effects of aqueous solution compositions on Aerocapacitor en- 
ergy density: Revision 1, 18:36465 (R;US) 

Preparation and properties of sol-gel derived PZT thin films for 
decoupling capacitor applications, 18:36451 (R;US) 

CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
FULLERENES 
GRAPHITE 

Accountability for climate change, 18:37119 (R;SE) 

Assessment of carbon atom displacement rate in the irradiation 
facility of the IRT-2000 reactor, 18:36435 (R;KP;In Korean) 

Disintegration of Ceo by Xe ion irradiation, 18:37754 (R;AU) 

Performance of carbon-based hot frit substrates: |, Low pres- 
sure helium and hydrogen testing, 18:35806 (R;US) 

Testing of protective coatings in hydrogen, 18:36427 (R;US) 

CARBON 12 REACTIONS 

Kaon and pion production cross sections in p+C, d+C and C+C 
collisions as a function of projectile energy beam from 2.5 to 
8.1 GeV/nucleon, 18:37644 (RA;RU) 

CARBON 12 TARGET 

Calibration measurements of the '*C(d,p) and p(d,p) cross sec- 
tions at small proton momenta in the deuteron rest frame, 
18:37634 (RA;RU) 


664 ERA Vol. 18, No. 12 


Measurements of the '*C(d,p) and p(d,p) forward cross sections 
over a wide range of proton momenta, 18:37635 (RA;RU) 
Search for dibaryon resonances in the (p, 2p) reaction on ®Li 
and carbon nuclei at 1 GeV provided with the cumulative pro- 
tons, 18:36445 (R;RU;In Russian) 
The Boltzmann temperature of negative pions in inelastic (d, a, 
C) + (C, Ta) collisions at 4.2 A GeV/c, 18:37641 (RA;RU) 
CARBON 14 
An application of the ALARP principle to the removal of carbon- 
14 arisings from the THORP process and its encapsulation 
and storage, 18:35039 (RA;XA) 
CARBON DIOXIDE 
Air Pollution Abatement 
Limitation of carbon dioxide emissions. Socio-economic effects 
and the importance of international coordination, 18:36155 
(RA;SE;in Swedish) 
Model studies of limitation of carbon dioxide emissions reduc- 
tion, 18:36059 (R;SE;ln Swedish) 
Present status of developing petroleum-substituting energy 
(EC), 18:36175 (R;JP;In Japanese) 
Valuation of temporary and future greenhouse gas reductions, 
18:37130 (R;US) 
Air Pollution Control 
Aquatic biomass resources and carbon dioxide trapping, 
18:35424 (RA;US) 
Biological capture of CO2 from flue gas, 18:35637 (RA;US) 
The capture and sequestration of power plant COz, 18:35638 
(RA;US) 
Air Pollution Monitoring 
COz emission control in Norway: Results from IEA-ETSAP An- 
nex 4, 18:36047 (R;NO) 
Biological Accumulation 
Biological capture of COz from flue gas, 18:35637 (RA;US) 
Biological Effects 
1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Survey on researches related to separation and 
storage of huge amount of carbon dioxide evolved, 18:36099 
(R;JP;in Japanese) 
Chemical Reactions 
Synthesis and development of processes for the recovery of 
sulfur from acid gases: Part 1, Development of a high- 
temperature process for removal of H2S from coal gas using 
limestone — thermodynamic and kinetic considerations; Part 
2, Development of a zero-emissions process for recovery of 
sulfur from acid gas streams, 18:34785 (R;US) 
Diffusion 
Survey on models that can predict diffusion of CO2 in deep 
seas, 18:37096 (RA;JP;In Japanese) 
Dissolution 
Survey on effect of CO2 on biological activities in deep ocean 
bottoms, 18:37097 (RA;JP;In Japanese) 
Electron Attachment 
Electron reactions in nonpolar liquids: 
18:36522 (R;US) 
Emission 
1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Evaluation of the existing industrial technologies 
based on CO2 emmissions, 18:37094 (R;JP;in Japanese) 
Estimation of CO2 emission and preventive measures under de- 
veloping energy consumption in China, 18:36167 (RA;JP;In 
Japanese) 
Should a carbon tax be differentiated across sectors?, 18:36154 
(R;NO) 
Forecasting 
Estimation of CO2 emission and preventive measures under de- 
veloping energy consumption in China, 18:36167 (RA;JP;In 
Japanese) 
Gas Hydrates 
Survey on hydration of CO2 under high pressures, 18:36530 
(RA;JP;In Japanese) 
Growth 
Estimation of CO2 emission and preventive measures under de- 
veloping energy consumption in China, 18:36167 (RA;JP;In 
Japanese) 


Pressure effects, 





Hydrates 

1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Survey on researches related to separation and 
storage of huge amount of carbon dioxide evolved, 18:36099 
(R;JP;in Japanese) 

| Codes 

IEAYORAU: IEA/ORAU Long-Term Global Energy-CO2 Model, 

18:37974 (CM;US) 
Input-Output Analysis 

1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Evaluation of the existing industrial technologies 
based on CO2 emmissions, 18:37094 (R;JP;In Japanese) 

Legislation 

COz legislation and energy savings in industrial companies, 

18:36147 (RA;DK;in Danish) 
Liquefied Gases 

Survey on effect of CO2 on biological activities in deep ocean 

bottoms, 18:37097 (RA;JP;iIn Japanese) 
Marine Disposal 

Survey on effect of CO2 on biological activities in deep ocean 

bottoms, 18:37097 (RA;JP;In Japanese) 
Materials Recovery 

Life-cycle CO, emissions for air-blown gasification combined- 

cycle using selexol, 18:35619 (R;US) 
Molecules 

Survey on hydration of CO2 under high pressures, 18:36530 

(RA;JP;In Japanese) 
Pressurization 

Survey on effect of CO2 on biological activities in deep ocean 
bottoms, 18:37097 (RA;JP;In Japanese) 

Survey on hydration of CO2 under high pressures, 18:36530 
(RA;JP;in Japanese) 

Processing 

1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Survey on researches related to separation and 
storage of huge amount of carbon dioxide evolved, 18:36099 
(R;JP;In Japanese) 

Removal 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide, 18:35409 (R;US) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report No. 15, January 1993— 
March 1998, 18:35410 (R;US) 

Sea Bed 

Survey on models that can predict diffusion of CO2 in deep 

seas, 18:37096 (RA;JP;in Japanese) 
Size 

Survey on hydration of CO2 under high pressures, 18:36530 

(RA;JP;In Japanese) 
Sterilization 

Survey on effect of CO2 on biological activities in deep ocean 

bottoms, 18:37097 (RA;JP;In Japanese) 
Storage 

General survey on techniques to store large quantity of CO2, 
18:37095 (RA;JP;In Japanese) 

Life-cycle COz emissions for air-blown gasification combined- 
cycle using selexol, 18:35619 (R;US) 

Survey on effect of CO2 on biological activities in deep ocean 
bottoms, 18:37097 (RA;JP;In Japanese) 

Survey on hydration of CO2 under high pressures, 18:36530 
(RA;JP;In Japanese) 

Supercritical State 

Survey on effect of CO2 on biological activities in deep ocean 

bottoms, 18:37097 (RA;JP;in Japanese) 
Taxes 

Present status of developing petroleum-substituting energy 

(EC), 18:36175 (R;JP;In Japanese) 
Transport 

1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Survey on researches related to separation and 
storage of huge amount of carbon dioxide evolved, 18:36099 
(R;JP;In Japanese) 


CASTE (INSECTS) 


Trapping 

Aquatic biomass resources and carbon dioxide trapping, 

18:35424 (RA;US) 
Uses 
The capture and sequestration of power plant CO2, 18:35638 
(RA;US) 
CARBON DIOXIDE ACCEPTOR PROCESS 
See COAL GASIFICATION 
CARBON FIBERS 
Properties of carbon fibers, 18:36454 (RA;US) 
CARBON MONOXIDE 

Catalytic hydrogenation of carbon monoxide: Technical re- 
search progress report, December 15, 1992—December 14, 
1993, 18:36524 (R;US) 

The metallic bond for monolayer transition metal layers on tran- 
sition metal surfaces, 18:36314 (R;US) 

CARBON SINKS 

Valuation of temporary and future greenhouse gas reductions, 

18:37130 (R;US) 
CARBON SOURCES 

Differential utilization of allochthonous and autochthonous 
carbon by aquatic insects of two shrub-steppe desert spring- 
streams: A stable carbon isotope analysis and critique of the 
method, 18:37207 (R;US) 

CARBON STEELS 

The anaerobic corrosion of carbon steel in concrete, 18:36367 

(R;GB) 
CARBONATE ROCKS 
The potential for MEOR from carbonate reserviors: Literature 
review and recent research, 18:34901 (RA;US) 
CARBONATES 
See also CALCIUM CARBONATES 
POTASSIUM CARBONATES 
Chemical kinetics and oil shale process design, 18:34990 (R;US) 
CARCINOGENS 

EPA's program for risk assessment guidelines: Cancer classifi- 

cation issues, 18:36071 (RA;US) 
CARCINOMAS 

See also ANGIOMAS 

Characterization of human chromosomal band 3P21 and the 
search for genes, 18:37252 (RA;US) 

Construction of a physical map and a linkage map of human 
chromosome 3, and application to the analysis of renal cell 
carcinoma, 18:37245 (RA;US) 

Progress towards a comprehensive physical map covering the 
p14 to p21 region of human chromosome 3, 18:37251 (RA;US) 

CARIBOU 

See DEER 
CARS SPECTROSCOPY 

See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 

See EXTRACTION COLUMNS 
CASCADE SHOWERS 

Planar symmetry fluctuations in electromagnetic showers in- 
duced in liquid xenon by photons between 100 and 3500 
MeV, 18:37636 (RA;RU) 

CASKS 

See also SPENT FUEL CASKS 

A radioactive waste transportation package monitoring system 
for normal transport and accident emergency response condi- 
tions, 18:35091 (RA;US) 

Development of a brittle fracture acceptance criterion for the In- 
ternational Atomic Energy Agency (IAEA), 18:35081 (RA;US) 

Incentives for the use of depleted uranium alloys as transport 
cask containment structure, 18:35104 (RA;US) 

Mechanical properties used for the qualification of transport 
casks: Prototype development and extension to serial pro- 
duction, 18:35082 (RA;US) 

Results of the Sandia National Laboratories MOSAIK Cask Drop 
Test Program, 18:35080 (RA;US) 

Transportation package design using numerical optimization, 
18:35086 (RA;US) 

CASTE (INSECTS) 

See INSECTS 
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CASTING 


CASTING 

User's guide for the casting process simulator software CaPS- 

2D, Version 1.0, 18:36577 (R;US) 
CATALYSTS 

See also ELECTROCATALYSTS 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Final technical report, September 1989— 
November 1992, 18:34763 (R;US) 

Advanced liquefaction using coal swelling and catalyst disper- 
sion techniques: Quarterly technical progress report, 
January—March 1993, 18:34771 (R;US) 

Configurational diffusion of asphaltenes in fresh and aged cata- 
lysts extrudates: Quarterly progress report, [March—June 
1993], 18:34801 (R;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 7, April-June 1993, 18:34808 (R;US) 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 10, 
January 1, 1993—March 31, 1993, 18:34767 (R;US) 

Situation of research and development of chemical heat pumps, 
18:36252 (RA;JP;In Japanese) 

Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 2, January 1, 1993—March 31, 
1993, 18:34775 (R;US) 

CATHODES 

See also PHOTOCATHODES 

Electrochemical characterization of porous electrodes and appli- 
cation in SOFC, 18:36197 (R;NL) 

CATTLE 

See also COWS 

Greenhouse gas emissions from livestock, 18:37132 (R;SE;In 
Swedish) 

CAVITY RESONATORS 

See also SUPERCONDUCTING CAVITY RESONATORS 

Automated bead-positioning system for measuring impedances 
of R-F cavity modes, 18:36886 (R;US) 

Automated measurement of cavity frequency and cavity tuning 
at CEBAF, 18:36842 (R;US) 

Design of a high-power test model of the PEP-Il rf cavity, 
18:36898 (R;US) 

Measurement and computation of the higher order modes of the 
ALS 500 MHz accelerating cavities, 18:36807 (R;US) 

Measurements of higher-order mode damping in the PEP-II low- 
power test cavity, 18:36974 (R;US) 

Microwave cavity diagnostics of microwave breakdown plas- 
mas: Final report, 18:37453 (R;US) 

Numerical simulation of coupler cavities for linacs, 18:36925 
(R;US) 

Numerical simulations of input and output couplers for linear ac- 
celerator structures, 18:36901 (R;US) 

ccD 
See CHARGE-COUPLED DEVICES 
CELL TRANSFORMATIONS 
Method for distinguishing normal and transformed cells using 
G1 kinase inhibitors, 18:37281 (PA;US) 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 

Effect of irradiation on enzymatic digestion of cellulosic wastes, 

18:35402 (R;JP) 
CEMENTS 

Container properties ensuring safety, gas emission, biodegrada- 

tion, corrosion, 18:35169 (RA;XE) 
CENNA 

130. Agreement between the Government of Austria and the 
Government of the USSR concerning early notification of a 
nuclear accident and the exchange of information in relation 
to nuclear installations, 18:35836 (I;AT;In German, Russian) 

CENTRAL HEATING PLANTS 

Processes related to the establishment of a wood-chip fired cen- 

tral heating plant, 18:35463 (RA;DK;In Danish) 
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CENTRAL REGION 

See USA 
CENTRIFUGAL CONTACTORS 

See EXTRACTION APPARATUSES 
CERAMICS 

Ceramic Technology Project data base: September 1992 sum- 
mary report, 18:36406 (R;US) 

Ceramic Technology Project semiannual progress report, April 
1992-September 1992, 18:36408 (R;US) 

Dynamic, multiaxial impact response of confined and uncon- 
fined ceramic rods, 18:36412 (R;US) 

Fluorine 18 in tritium generator ceramic materials., 18:35392 
(IA;MX;In Spanish) 

Influence of grain boundary segregation on the thermophysical 
properties of ceramics, 18:36403 (IA;IL) 

Issues related to mechanical properties of neutron-irradiated ce- 
ramics, 18:37880 (R;US) 

Methodological approach of load sintering of ceramics (super- 
conductor, alumina, alumina-aluminium nitride-magnesia 
system), 18:36400 (R;FR;In French) 

Microstructural investigation of neutron-irradiated ceramics by 
high-resolution electron microscopy, 18:37746 (RA;JP) 

Proceedings of the Seventh Annual Conference on Fossil En- 
ergy Materials: Fossil Energy AR and TD Materials Program, 
18:36405 (R;US) 

CERCLA 
See US SUPERFUND 
CEREALS 
See aiso BARLEY 
MAIZE 
OATS 
RICE 
WHEAT 
Mutation breeding newsletter. No. 40, 18:37301 (I;XA) 
CEREBELLUM 

Quantification of brain perfusion with tracers retained by the 

brain, 18:37270 (RA;US) 
CEREBRAL ARTERIES 

Single photon emission computed tomography in cerebrovascu- 

lar disease, 18:37267 (RA;US) 
CERIUM 
Thermoconvection in a liquid metal. Application metal evapora- 
tion by an electron beam, 18:36680 (R;FR;In French) 
CERIUM PHOSPHATES 
Rare-earth orthophosphates, 18:37705 (RA;US) 
CERRO PRIETO GEOTHERMAL FIELD 

An investigation of the influence of high-velocity flow on the 
transient pressure behavior of liquid-dominated wells, 
18:35581 (RA;US) 

Self-potential anomaly changes at the East Mesa and Cerro Pri- 
eto geothermal fields, 18:35565 (RA;US) 

The hydrogeologic-geochemical model of Cerro Prieto revisited, 
18:35549 (RA;US) 

CESIUM 

Advanced technology, 18:35224 (RA;US) 

Mid-year status report for TTP #SR-1320-02 UST: Cs extraction 
testing, 18:35272 (R;US) 

Modeling cation exchange using EQ3/6, 18:35195 (RA;US) 

Sorption of cesium and strontum by Zeolite single crystals, 
18:35196 (RA;US) 

Use to titanium-treated zeolite for plutonium, strontium, and ce- 
sium removal from West Valley alkaline wastes and sludge 
wash wastes, 18:35244 (RA;US) 

CESIUM 134 

Annual radiological environmental operating report, Sequoyah 

Nuclear Plant, 1992, 18:35923 (R;US) 
CESIUM 135 

Sensitivity analysis of integrated radionuclide transport based 
on a_ three-dimensional geochemical/geophysical model, 
18:35201 (RA;US) 

CESIUM 137 

Cesium-137 in woodash - results of nationwide survey, 

18:37090 (RA;US) 





Field and laboratory nuclear techniques in the transport study of 
radionuclides in the aeration zone and groundwaters of the 
Russian Federation territory exposed to radioactive contami- 
nation, 18:35897 (RA;XA) 

Measurement of cesium emissions during the vitrification of sim- 
ulated high level radioactive waste, 18:35214 (RA;US) 

Radiotracer study of the interaction of radioactive pollutants with 
surface water sediments and suspended solids, 18:37202 
(RA;XA) 

CESIUM BROMIDES 
Energy transfer between thulium and praseodymium ions in 
solids, 18:36441 (R;US) 
CESIUM COMPOUNDS 
See also CESIUM BROMIDES 
CESIUM IODIDES 

lonization and formation of cesium molecular compounds in 

flame spraying acetylene, 18:36537 (IA;AR;In Spanish) 
CESIUM IODIDES 

Surface secondary electron and ion emission induced by large 
molecular ion impacts, 18:37744 (R;FR) 

Temperature dependence of Csi(Tl) gamma-ray excited scintil- 
lation characteristics, 18:36989 (R;US) 

CESIUM IONS 

Transport of radionuclides in the environment, 18:37159 (RA;XA) 
CESR STORAGE RING 

Experimental study of crossing angle collision, 18:36824 (R;US) 
CEYLON 

See SRI LANKA 


CFFF 
See MHD GENERATOR CFFF 
CHANNELS (REACTOR) 
See REACTOR CHANNELS 
CHARCOAL 
Health effects of charcoal and wood fuel use in low-income 
households in Lusaka, Zambia, 18:35476 (R;SE) 


CHARGE CARRIERS 
The effect of material inhomogeneities on the characteristics of 
semi-crystalline silicon solar cells, 18:35505 (R;NL) 
CHARGE CONJUGATION INVARIANCE 
See C INVARIANCE 
CHARGE EXCHANGE 

Charge exchanger using carbon sheets., 18:36756 (IA;MX;In 

Spanish) 
CHARGE-COUPLED DEVICES 

Multiport solid-state imager characterization at variable pixel 

rates, 18:36723 (R;US) 
CHARGED PARTICLE DETECTION 

Temperature effects on interaction of positive ions with plastic 

detectors., 18:36997 (I;MX;In Spanish) 
CHARGED-PARTICLE TRANSPORT 

Fast-ion diffusion measurements from radial triton burn up stud- 
ies, 18:37838 (R;US) 

Studies of local electron heat transport on TFTR, 18:37836 (R;US) 

CHARM PARTICLES 

Recent Fermilab results on hadroproduction of heavy flavors, 

18:37543 (R;US) 
CHARMONIUM 

See also J PSI-3097 MESONS 

Recent Fermilab results on hadroproduction of heavy flavors, 
18:37543 (R;US) 

Travel to E760 group meeting in Genova, Italy and to CERN in 
Geneva, Switzerland: Foreign trip report, March 16-20, 1992, 
18:37529 (R;US) 

CHARS 

Char particle fragmentation and its effect on unburned carbon 
during pulverized coal combustion: Quarterly report, April 1, 
1993—June 30, 1993, 18:34850 (R;US) 

Chemical kinetics and oil shale process design, 18:34990 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 1, 1993—March 31, 1993, 18:34753 (R;US) 

Rates and mechanisms of pulverized coal char combustion, 
18:34822 (RA;US) 


CHEMICAL WARFARE AGENTS 


CHELATING AGENTS 

Polymer-supported reagents with enhanced metal ion recogni- 
tion: Application to separations science, 18:35240 (RA;US) 

Selective chelation-supercritical fluid extraction of metal ions 
from waste materials, 18:35246 (RA;US) 

Superstructured transition metial complexex — A basis for func- 
tioning molecules, 18:35245 (RA;US) 

The design, sysnthesis and evaluation of sequestering agents 
specific for Plutonium(IV), 18:37378 (RA;US) 

CHEMICAL EFFLUENTS 

Environmental surveillance at Los Alamos during 1991: Envi- 
ronmental protection group, 18:35334 (R;US) 

Savannah River Site environmental data for 1992, 18:35293 
(R;US) 

CHEMICAL EXPLOSIONS 

Blast-wave characteristics near Site 300, 18:37062 (R;US) 

Unlike-pair interactions at high pressure and high temperature, 
18:37059 (R;US) 

CHEMICAL EXPLOSIVES 
See also PETN 
SHAPED CHARGES 

Closure plan for the High-Explosives Open Burn Treatment 
Facility at Lawrence Livermore National Laboratory, Experi- 
mental Test Site 300, 18:37057 (R;US) 

Destruction of energetic materials by supercritical water oxida- 
tion, 18:37052 (R;US) 

Energetic materials, 18:37665 (RA;US) 

Experimental and theoretical studies of energy transfer dynam- 
ics in energetic materials, 18:37055 (RA;US) 

Investigation of the thermal decomposition and reactivity of en- 
ergetic materials using surface science and condensed-phase 
experimental techniques, 18:36575 (RA;US) 

Molecular modeling, 18:36453 (RA;US) 

Preshock desensitization of PBX explosives, 18:37050 (R;US) 

Shock initiation studies of low density HMX using electromagnetic 
particle velocity and PVDF stress gauges, 18:37051 (R;US) 

Size reduction of energetic materials by fluid jet machining, 
18:37061 (R;US) 

The environmental behavior and chemical fate of energetic 
compounds (TNT, RDX, tetryl) in soil and plant systems, 
18:37180 (R;US) 

CHEMICAL FEEDSTOCKS 

Losses associated with the interim purification processing of 
neptunium, 18:35010 (R;US) 

Task | specifications for Purex feed, 18:35005 (R;US) 

CHEMICAL HEAT PUMPS 

Situation of research and development of chemical heat pumps, 

18:36252 (RA;JP;in Japanese) 
CHEMICAL LASERS 

Short-wavelength chemical lasers driven by intense light source: 

Final report, 15 August 1985—15 August 1987, 18:36722 (R;US) 
CHEMICAL RADIATION EFFECTS 

High energy ionization in liquids: The free ion yield, 18:36557 
(R;US) 

CHEMICAL REACTION KINETICS 

See also COMBUSTION KINETICS 

KIVA2: 2d & 3d Reactive Flows With Fuel Sprays, 18:37955 
(CM;US) 

CHEMICAL REACTIONS 
See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
OXIDATION 
PHOTOCHEMICAL REACTIONS 

Chemical equilibrium in high pressure molecular fluid mixtures, 

18:36545 (R;US) 
CHEMICAL REACTORS 

Advanced hybrid gasification facility, 18:34758 (R;US) 

Shielded fluid stream injector for particle bed reactor, 18:36549 
(PA;US) 

[Fischer-Tropsch synthesis in supercritical reaction media]: 
[Quarterly report, Aprit-June 1993], 18:34781 (R;US) 

CHEMICAL WARFARE AGENTS 
Panel 1, Sample Collection, 18:36294 (RA;US) 
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CHEMICAL WARFARE AGENTS 


Panel 2, Non-destructive testing, 18:36295 (RA;US) 

Panel 3, Vapor Detection methods, 18:36296 (RA;US) 

Panel 4, Analyzing soil and liquid samples on-site, 18:36297 
(RA;US) 

Panel 5, Quality and security issues, 18:36298 (RA;US) 

Panel 6, Logistics, 18:36299 (RA;US) 

The US Export-import Bank: No evidence of financing restricted 
chemical exports to Iraq, 18:36290 (R;US) 

The development of a Type B sample container, 18:35077 
(RA;US) 

The development of an on-site container, 18:35076 (RA;US) 

CHEMICAL WASTES 

See also CHEMICAL EFFLUENTS 

Destruction of energetic materials by supercritical water oxida- 
tion, 18:37052 (R;US) 

Environmental Restoration Program pollution prevention checklist 
guide for the feasibility study project phase, 18:37149 (R;US) 

Hanford-specific waste constituents, 18:35227 (RA;US) 

Hazardous chemical and radioactive wastes at Hanford, 
18:35226 (RA;US) 

Land Disposal Restrictions (LDR) program overview, 18:35132 
(R;US) 

Macrocyclic ligands and their use in chemical separations, 
18:35237 (RA;US) 

Sodium Dichromate Barrel Landfill expedited response action 
proposal, 18:35328 (R;US) 

Superstructured transition metial complexex — A basis for func- 
tioning molecules, 18:35245 (RA;US) 

CHEMISTRY 
See also BIOCHEMISTRY 
RADIOCHEMISTRY 

Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 

Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 

Chemistry and Materials Science: Progress report, first half, FY 
1993, 18:37928 (R;US) 

Nineteenth Latin-American congress on chemistry: Book of ab- 
Sstracts, 18:36479 (|;AR;In English, Spanish, Portuguese) 

Weapons-supporting research, 18:36470 (RA;US) 

CHERENKOV COUNTERS 
Short communications on physics. Experimental and theoretical 
physics. No. 9, 18:37470 (R;RU;in Russian) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
CHERNOBYLSK-4 REACTOR 

The Chernobyl case: its repercussions on the International Sys- 
tem on Civil Liability for Nuclear Damages., 18:36007 (I;MX;In 
Spanish) 

CHEVRON COAL LIQUEFACTION PROCESS 

See COAL LIQUEFACTION 

CHI RESONANCES 
See MESONS 
CHI-2800 RESONANCES 
See MESONS 
CHI-3455 RESONANCES 
See MESONS 
CHILDREN 

1992 Environmental Summer Science Camp Program 
evaluation: The International Environmental Institute of West- 
inghouse Hanford Company, 18:37912 (R;US) 

Inner-City Energy and Environmental Education Consortium, 
18:37911 (R;US) 

The best solution to our Nation’s waste management problem: 
Education, 18:35151 (R;US) 

CHINA 

Analysis of current situation and damages of acid rains in China, 
18:37098 (RA;JP;In Japanese) 

Current status of the environment in China and its trends and 
strategies of development in energies and environments, 
18:36046 (RA;JP;In Japanese) 

Energy situation and environmental problems in China.: Final 
report on China-Japan joint study on energy and environ- 
ment, 18:36100 (R;JP;in Japanese) 
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Energy use and conservation in China's residential and com- 
mercial sectors: Patterns, problems, and prospects, 18:36168 
(R;US) 

Estimation of CO2 emission and preventive measures under de- 
veloping energy consumption in China, 18:36167 (RA;JP;In 
Japanese) 

Estimation of energy demand and analysis of trends in emission of 
air pollutants in China in 2015, 18:36145 (RA;JP;In Japanese) 

The Fuzhou geothermal system (P.R. China): Natural state and 
exploitation modelling study of a low temperature, fracture 
zone system, 18:35562 (RA;US) 

CHIRAL SYMMETRY 

Long-distance effect and chiral dynamics, 18:37564 (RA;JP) 
CHLORIDES 

See also BORON CHLORIDES 

The rise and fall of chloride in Larderello steam, 18:35592 (RA;US) 
CHLOROPHYLL 

Effect of chlorophyllin on frequency radiation-induced of sister 
chromatid exchanges (SCE) and other cytogenetic events in 
mice bone marrow cells In Vivo., 18:37339 (I;MX;In Spanish) 

Relative assimilation numbers of phytoplankton across a sea- 
sonally recurring front in the California Current off Ensenada, 
18:37289 (RA;US) 

CHOPPERS (BEAM) 

See BEAM PULSERS 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMATOGRAPHIC COLUMNS 

See EXTRACTION COLUMNS 
CHROMIUM 

Transport of reactive tracers by unsaturated flow using field and 

column experiments, 18:35198 (RA;US) 
CHROMIUM ALLOYS 

See also ALLOY-CO60CR30W4 
ALLOY-FE46NI33CR21 
ALLOY-NISOCR22FE18MO9 
ALLOY-NI76CR15FE8 
COLMONOY 
STEEL-CR2MOV 

Investigation of moisture-induced embrittlement of iron alu- 
minides, 18:36368 (R;US) 

Metastable bec phase formation in the Nb-Cr system, 18:36365 
(R;US) 

Structural transformation and precursor phenomena in ad- 
vanced materials, 18:36460 (RA;US) 

The use of x-ray techniques in the in situ study of corrosion, 
18:36315 (R;US) 

CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

See also SISTER CHROMATID EXCHANGES 

In-situ cytogenetic and molecular characterization of chromo- 
some 3 specific monochromosomal and subchromosomal 
micro-cell hybrids, 18:37255 (RA;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHUBU-1 REACTOR 

See HAMAOKA-1 REACTOR 
CHUBU-3 REACTOR 

See HAMAOKA-3 REACTOR 
CIRCULATING FLUIDIZED BED BOILERS 

See FLUIDIZED BED BOILERS 
CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CLADDING-FUEL INTERACTIONS 

See FUEL-CLADDING INTERACTIONS 





CLAYS 
See also CLINOPTILOLITE 
MONTMORILLONITE 
A large scale laboratory investigation into the movement of gas 
and water through clay barriers exposed to the environment, 
18:35174 (RA;XE) 
Cobalt 60 cation exchange with mexican clays., 18:36542 
(l;MX;In Spanish) 
Field investigation with regard to the impermeability of clay for- 
mations. Helium-4 soil gas surveys in sedimentary basins as 
a tentative study of secondary permeability in clayey se- 
quences, 18:37152 (R;XE) 
In situ study of radionuclide diffusion into clays with specific de- 
vice: Autolab probe, 18:37153 (R;XE;In French) 
Mechanical properties of clayey soils and thermal solicitations, 
18:36428 (R;FR;In French) 
Study of heat and hydraulic diffusions in clays under thermal 
loading, 18:35162 (R;XE;In French) 
Study of packers for heating dilatometers, 18:35166 (R;XE;In 
French) 
The direct synthesis of organic and organometallic-containing 
MICA-type aluminosilicates, 18:36417 (R;US) 
Trace and rare earth element distribution in clay-sand suite from 
Orte and San Angelo dei Lombardi (Italy), 18:36478 (RA;XA) 
CLEAN AIR ACTS 
The potential impact of proposed hazardous air pollutant legisla- 
tion on the US refining industry: Final report, Task 9, 
18:36052 (R;US) 
CLEANING 
See also AIR CLEANING 
DECONTAMINATION 
SURFACE CLEANING 
Mass spectrometry instrumentation in TN (Novillo Tokamak)., 
18:37859 (IA;MX;In Spanish) 
CLIMATE MODELS 
Participation in a meeting on the state of development of climate 
change impacts modeling: Foreign trip report, March 8-13, 
1992, 18:37089 (R;US) 
CLIMATIC CHANGE 
See also GREENHOUSE EFFECT 
A method for assessing the expected climatic effects from emis- 
sion scenarios using the quantity radiative forcing, 18:37109 
(R;SE) 
Economics, ethics and climate policy, 18:36104 (R;SE) 
Modeling the response of ecosystems to CO, and climate 
change: Progress report, September 1, 1992—June 19, 1993, 
18:37087 (R;US) 
Report of the twenty-first session, London, 18-22 February 
1991: Reports and studies, no. 44, 18:34975 (R;XW) 
Research in progress: FY 1992: Summaries of projects, 
18:37320 (R;US) 
Study of regional climate change: Technical progress report, 
September 1, 1992—June 25, 1993, 18:37086 (R;US) 
The challenge of sustainable development in a greenhouse world: 
Some visions of the future: Report of a policy exercise held in 
Bad Bleiberg, Austria, September 2-7, 1990, 18:36105 (R;SE) 
CLINOPTILOLITE 
Modeling cation exchange using EQ3/6, 18:35195 (RA;US) 
Sorption of cesium and strontum by Zeolite single crystals, 
18:35196 (RA;US) 
CLINTON P. ANDERSON MESON PHYSICS FACILITY 
See LAMPF LINAC 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOSED-CYCLE MHD GENERATORS 
Bifurcations of self-oscillating and almost periodical regimes in 
azimuthal MHD-jets, 18:37808 (IA;IL) 
CLOUDS 
RAPTOR Transmissivity and Cloud Climatology Study: Final re- 
port, 18:37044 (R;US) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 


COAL 
Combustion 


CO-GENERATION 
See COGENERATION 
COAL 
See also COAL FINES 
Agglomeration 

Engineering development of selective agglomeration: Executive 
summary: Final report, 18:34726 (R;US) 

Engineering development of selective agglomeration: Final re- 
port, 18:34728 (R;US) 

Engineering development of selective agglomeration: Site 
closeout report, 18:34727 (R;US) 

Chemical Analysis 
Sulfur form and elemental analysis of coal, 18:34744 (RA;US) 
Chemical Properties 

Basic properties of coals and other solids: Final report, Septem- 

ber 1, 1989—August 30, 1992, 18:34798 (R;US) 
Chemistry 

Chemistry Division annual progress report for period ending 

April 30, 1993, 18:36469 (R;US) 
Cleaning 

An update on the status of PETC’s CPPRF, 18:34723 (RA;US) 

Control of pyrite surface chemistry in physical coal cleaning, 
18:34741 (RA;US) 

Development of the selective hydrophobic coagulation process, 
18:34717 (RA;US) 

Dewatering studies of fine clean coal, 18:34722 (RA;US) 

Direct determination of organic and inorganic sulfur in coal by 
controlled oxidation, 18:34743 (RA;US) 

Engineering development of selective agglomeration technol- 
ogy, 18:34719 (RA;US) 

Enhancement of column flotation, 18:34716 (RA;US) 

Evaluation, engineering and development of advanced cyclone 
processes, 18:34720 (RA;US) 

Mass spectral study of organic sulfur in the polymeric matrix of 
coal, 18:34725 (RA;US) 

Oil agglomeration of low-rank coals, 18:34718 (RA;US) 

Selective flotation of fossil resins from western coals, 18:34714 
(RA;US) 

Simulation of advanced coal cleaning technologies with ASPEN 
PLUS™, 18:34721 (RA;US) 

Sulfur form and elemental analysis of coal, 18:34744 (RA;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion, 18:34713 (RA;US) 

Testing of large-diameter air-sparged hydrocyclones for fine 
coal flotation at the Homer City Coal Preparation Plant, 
18:34715 (RA;US) 

The role of coal preparation in the precombustion control of haz- 
ardous air pollutants, 18:34742 (RA;US) 

Coal Liquefaction 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;In Japanese) 
Combustion 

A coal-fired combustion system for industrial process heating 
applications, 18:34830 (RA;US) 

Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 

Combustion characterization of beneficiated coal-based fuels 
May 1991 to May 1992, 18:34819 (RA;US) 

Combustion rates of coal-water siurry droplets, 18:34818 (R;US) 

Development and testing of an advanced high efficiency coal 
combustor Phase Ill industrial boiler retrofit, 18:34832 (RA;US) 

Development and testing of an industrial scale, coal fired slag- 
ging combustion system, 18:34831 (RA;US) 

Development and testing of commercial-scale coal-fired pulse 
combustion systems, 18:34833 (RA;US) 

Development of a coal-water slurry fired commercial-scale 
space heating system, 18:34834 (RA;US) 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 7, Apri+-June 1993, 18:34808 (R;US) 

Fossil Energy Program semiannual progress report for October 
1992 through March 1993, 18:34854 (R;US) 

Improved materials for durable rings, liners, and injector noz- 
zles, 18:36277 (R;US) 
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COAL 
Combustion 


Krakow clean fossil fuels and energy efficiency project, 
18:34835 (RA;US) 

Laser-induced ignition of coals: Experimental observations, 
18:34829 (RA;US) 

Measurement and modeling of advanced coal conversion 
processes: Twenty-sixth quarterly report, January 1, 1993— 
March 31, 1993, 18:34842 (R;US) 

Ninth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings, 18:34839 (R;US) 

Predictive modelling of boiler fouling, 18:35621 (RA;US) 

Radiative heat transfer in coal furnaces, 18:35620 (RA;US) 

Reburn technology for NO, control on a cyclone-fired boiler: An 
update, 18:34821 (RA;US) 

Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 18:34827 (RA;US) 

Results of combustion and emissions tests of US coals and bri- 
quetted coal/sorbent fuels in underfeed stokers, 18:34712 
(RA;US) 

Sodium Line Reversal Plasma Temperature Measurement Sys- 
tem: Topical report No. 8, 18:34840 (R;US) 

Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 
nical progress report, October 1992—December 1992, 
18:35654 (R;US) 

Superciean coal-water slurry combustion testing in an oil-fired 
boiler, 18:34820 (RA;US) 

Suppression of fine ash formation in pulverized coal flames: 
Quarterly technical progress report No. 3, April 1, 1993—June 
30, 1993, 18:34853 (R;US) 

The fate of mineral matter during coal combustion, 18:34823 
(RA;US) 

Three-dimensional turbulent particle dispersion submodel devel- 
opment, 18:34828 (RA;US) 

Utilization of coal-water fuels in fire-tube boilers, 18:34737 
(RA;US) 

Competition 
Advanced coal technology strategic plan of U.S. Government, 
18:34783 (RA;JP;in Japanese) 
Deashing 
Moist caustic leaching of coal, 18:34787 (PA;US) 
Depolymerization 

Sequential low-temperature depolymerization and liquefaction 
of US coal: Final report, January 1, 1987—January 1, 1991, 
18:34769 (R;US) 

Desulfurization 

A novel dual-screw coal feeder for production of low sulfur fuel, 
18:34765 (R;US) 

Biodesulfurization of dibenzothiophene sulfone by an Arthrobac- 
ter sp. and studies on biodesulfurization of Illinois No. 6 coal, 
18:34740 (RA;US) 

Heteronuclear probes of coal structure and reactivity: Quarterly 
report, [Aprit+-June 1993], 18:34780 (R;US) 

Identification and cloning of bacterial desulfurization genes, 
18:34739 (RA;US) 

Moist caustic leaching of coal, 18:34787 (PA;US) 

Molten-caustic-leaching (gravimelt process) system integration 
project, 18:34738 (RA;US) 

Electron Spin Resonance 

A study of coal extraction with electron paramagnetic resonance 
(EPR) and proton nuclear magnetic resonance relaxation 
techniques: Quarterly technical progress report, April 1, 
1993—June 30, 1993, 18:37029 (R;US) 

Energy Policy 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;In Japanese) 
Flotation 

Engineering development of selective agglomeration: Executive 
summary: Final report, 18:34726 (R;US) 

Engineering development of selective agglomeration: Site 
closeout report, 18:34727 (R;US) 

Fluidized-Bed Combustion 
Bed material agglomeration during fluidized bed combustion: 


Technical progress report, April 1, 1993-—June 30, 1993, 
18:34851 (R;US) 
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Integrated low emissions cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filter): 
Twenty-third quarterly status report, Apri-June 1993, 
18:35651 (R;US) 

Materials performance in coal-fired fluidized-bed combustion 
environments, 18:34817 (R;US) 

PFBC HGCU Test Facility: Second quarterly technical progress 
report, CY 1992, 18:34843 (R;US) 

PFBC HGCU Test Facility: Second quarterly technical progress 
report, CY 1993, 18:34844 (R;US) 

Volatiles combustion in fluidized beds: Technical progress re- 
port, 4 March 1993-3 June 1993, 18:34852 (R;US) 

Fossil-Fuel Power Plants 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;ln Japanese) 
Fuel Feeding Systems 

A novel dual-screw coal feeder for production of low sulfur fuel, 

18:34765 (R;US) 
Fuel Siurries 
1992FY survey report on the present situation of clean coal 
technology and future prospect, 18:34784 (R;JP;In Japanese) 
Fuel Substitution 
Potential benefits of co-firing wood and coal, 18:36247 (RA;US) 
Grinding 

Engineering development of selective agglomeration: Executive 
summary: Final report, 18:34726 (R;US) 

Engineering development of selective agglomeration: Site 
closeout report, 18:34727 (R;US) 

Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 3, 
March 1—May 31, 1993, 18:34849 (R;US) 

Hydrogenation 

High tar yields from low-rank coals in non-catalyzed hydropyrol- 
ysis, 18:34788 (R;US) 

Synthesis and catalytic properties of metal and semiconductor 
nanoclusters, 18:36550 (R;US) 

ignition 

Laser-induced ignition of coals: Experimental observations, 

18:34829 (RA;US) 
Infrared Spectra 

The role of catalyst precursor anions in coal gasification: Sev- 
enth quarterly report, April-June 1993, 18:34772 (R;US) 

lon Exchange 

lon exchange properties of Wyodak premium coal samples, 
18:34793 (R;US) 

Japan 

Development trends of clean coal technologies in Japan, 

18:34812 (RA;JP;In Japanese) 
Leaching 

The role of catalyst precursor anions in coal gasification: Sev- 

enth quarterly report, April-June 1993, 18:34772 (R;US) 
Market 

Proceedings of the opportunities in the synfuels industry, 

18:35626 (R;US) 
Meetings 

Ninth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings, 18:34839 (R;US) 

Proceedings of the opportunities in the synfuels industry, 
18:35626 (R;US) 

National Government 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;in Japanese) 
Nuclear Magnetic Resonance 

Heteronuclear probes of coal structure and reactivity: Quarterly 
report, [Apri+-June 1993], 18:34780 (R;US) 

Solvent-assisted NMR imaging or heterogeneous coal macro- 
molecular networks, 18:34790 (R;US) 

Oxidation 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: [Quarterly] technical progress report, 
April-June 1993, 18:34799 (R;US) 

Pelletizing 

Pelletizing/reslurrying as a means of distributing and firing clean 

coal, 18:34710 (RA;US) 





Pollution Control 

Development trends of clean coal technologies in Japan, 

18:34812 (RA;JP;In Japanese) 
Prices 
Coal sector profile, 18:34709 (R;US) 
Proceedings of the opportunities in the synfuels industry, 
18:35626 (R;US) 
Quarterly coal report, January—March 1993, 18:34855 (R;US) 
Production 

Coal sector profile, 18:34709 (R;US) 

Quarterly coal report, January—March 1993, 18:34855 (R;US) 
Pulverized Fuels 

1992FY survey report on the present situation of clean coal 
technology and future prospect, 18:34784 (R;JP;in Japanese) 

Pyrolysis 

A novel dual-screw coal feeder for production of low sulfur fuel, 
18:34765 (R;US) 

Detailed project plan: Design, construction and operation of pi- 
lot scale Charfuel® process: Topical report, Task 2, 18:34760 
(R;US) 

High tar yields from low-rank coals in non-catalyzed hydropyrol- 
ysis, 18:34788 (R;US) 

Synthesis and catalytic properties of metal and semiconductor 
nanoclusters, 18:36550 (R;US) 

Regulations 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;In Japanese) 
Sampling 

Trends and anomalies in gas evolution from coal samples, 
18:34792 (R;US) 

Variations in organic oxygen structures in the Argonne premium 
coals as a function of rank, 18:34791 (R;US) 

Solvent Extraction ‘ 

A study of coal extraction with electron paramagnetic resonance 
(EPR) and proton nuclear magnetic resonance relaxation 
techniques: Quarterly technical progress report, April 1, 
1993—June 30, 1993, 18:37029 (R;US) 

Investigation of coal structure: Quarterly report, April 1, 1993— 
June 30, 1993, 18:34800 (R;US) 

Sorptive Properties 

The role of catalyst precursor anions in coal gasification: Sev- 

enth quarterly report, Apri-June 1993, 18:34772 (R;US) 
Storage 

Trends and anomalies in gas evolution from coal samples, 

18:34792 (R;US) 
Structural Chemical Analysis 

Investigation of the deswelling characteristics of Illinois No. 6 
coal by nuclear magnetic resonance imaging (NMRI) and 
NMR techniques, 18:34794 (R;US) 

Structural Models 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, April 1, 1993—June 30, 1993, 
18:36527 (R;US) 

Supply and Demand 
EIA projections of coal supply and demand, 18:34856 (R;US) 
Surface Properties 

Coal surface structure and thermodynamics, 18:34795 (RA;US) 

Development and use of an apparatus to measure the dynamic 
surface properties of coal-water slurry fuels: Quarterly report 
No. 4, May 1, 1993—July 31, 1993, 18:34802 (R;US) 

Swelling 

Advanced liquefaction using coal swelling and catalyst disper- 
sion techniques: Quarterly technical progress report, 
January—March 1993, 18:34771 (R;US) 

Investigation of the deswelling characteristics of Illinois No. 6 
coal by nuclear magnetic resonance imaging (NMRI) and 
NMR techniques, 18:34794 (R;US) 

Solvent-assisted NMR imaging or heterogeneous coal macro- 
molecular networks, 18:34790 (R;US) 

Technology Impacts 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;In Japanese) 
Thermodynamics 
Coal surface structure and thermodynamics, 18:34795 (RA;US) 


COAL GASIFICATION 


Turbulent Flow 

A computational model for coal transport and combustion: 
Quarterly technical progress report, March 1, 1993—May 31, 
1993, 18:34846 (R;US) 

USA 

Advanced coal technology strategic plan of U.S. Government, 

18:34783 (RA;JP;in Japanese) 
Water 
1992FY survey report on the present situation of clean coal 
technology and future prospect, 18:34784 (R;JP;In Japanese) 
Water Removal 
Dewatering studies of fine clean coal, 18:34722 (RA;US) 
Wettability 

New concept for coal wettability evaluation and modulation: 
Technical progress report, April 1, 1993—June 30, 1993, 
18:34803 (R;US) 

COAL EXTRACTS 

Investigation of coal structure: Quarterly report, April 1, 1993— 

June 30, 1993, 18:34800 (R;US) 
COAL FINES 

A novel technique for evaluating cleaned fine and ultrafine coal, 
18:34724 (RA;US) 

Bench scale testing of micronized magnetite beneficiation: 
Quarterly technical progress report No. 1, Apri-June 1993, 
18:34732 (R;US) 

Bench-scale testing of the Multi-Gravity separator in combina- 
tion with Microcel: Third quarterly report, April 1, 1993—June 
30, 1993, 18:34731 (R;US) 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 3, Aprit-June 1993, 18:34733 (R;US) 

Evaluation of hyperbaric filtration for fine coal dewatering: Third 
quarterly technical progress report, March 1, 1993—May 31, 
1993, 18:34735 (R:US) 

Inorganic transformations during combustion: Coal and ash 
chemical composition and size evolution, 18:34824 (RA;US) 

Mulled Coal — a new fuel form, 18:34711 (RA;US) 

Mulled coal: A beneficiated coal form for use as a fuel or fuel in- 
termediate: Phase 3, Final report, 18:34729 (R;US) 

Plasmatron ignition of pulverized coal for utility boilers, 
18:34837 (RA;US) 

Rates and mechanisms of pulverized coal char combustion, 
18:34822 (RA;US) 

The use of synchrotron radiation for the analysis of coal com- 
bustion products, 18:34826 (RA;US) 

Transformations of inorganic coal constituents in combustion 
systems, 18:34825 (RA;US) 

COAL GAS 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide, 18:35409 (R;US) 

A calcium oxide sorbent process for bulk separation of carbon 
dioxide: Quarterly progress report No. 15, January 1993— 
March 1993, 18:35410 (R;US) 

Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:34756 (R;US) 

Fixed bed testing of a molybdenum-promoted zinc titanate sor- 
bent for hot gas desulfurization, 18:34762 (R;US) 

Integrated Low Emissions Cleanup system for direct coal fueled 
turbines (moving bed, fluid contactor/ceramic filter): Twenty- 
second quarterly status report, January-March 1993, 
18:34755 (R;US) 

NH3/H2S advances, 18:34759 (R;US) 

Synthesis and development of processes for the recovery of 
sulfur from acid gases: Part 1, Development of a high- 
temperature process for removal of H2S from coal gas using 
limestone — thermodynamic and kinetic considerations; Part 
2, Development of a zero-emissions process for recovery of 
sulfur from acid gas streams, 18:34785 (R;US) 

COAL GASIFICATION 

See also KRW GASIFICATION PROCESS 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Final technical report, September 1989- 
November 1992, 18:34763 (R;US) 

Advanced hybrid gasification facility, 18:34758 (R;US) 
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COAL GASIFICATION 


Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January 1, 1993—March 31, 1993, 18:34753 (R;US) 

Measurement and modeling of advanced coal conversion 
processes: Twenty-sixth quarterly report, January 1, 1993— 
March 31, 1993, 18:34842 (R;US) 

PyGas™ design support, 18:34761 (R;US) 

Surface modification for corrosion resistance, 18:34736 (R;US) 

Survey of promotion subsidies and R and D assistance for coal 
production/utilization technology. Report 1.: Survey of the 
clean coal technology trend in Europe, 18:34786 (R;JP;In 
Japanese) 

The role of catalyst precursor anions in coal gasification: Sev- 
enth quarterly report, Apri+-June 1993, 18:34772 (R;US) 

COAL GASIFICATION PLANTS 

Geotechnical/geochemical characterization of advanced coal 

process waste streams: Task 2, 18:34807 (R;US) 
COAL LIQUEFACTION 

Advanced liquefaction using coal swelling and catalyst disper- 
sion techniques: Quarterly technical progress report, 
January-March 1993, 18:34771 (R;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Topical report: Analytical methods for application to 
coal-derived resids, A literature survey, 18:34766 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
January—March 1993, 18:34777 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
Aprit-June 1993, 18:34778 (R;US) 

Preconversion processing of bituminous coals: New directions 
to improved direct catalytic coal liquefaction: Quarterly report, 
April 1, 1993—June 30, 1993, 18:34770 (R;US) 

Sequential low-temperature depolymerization and liquefaction 
of US coal: Final report, January 1, 1987—January 1, 1991, 
18:34769 (R;US) 

Surfactant studies for bench-scale operation: Fourth quarterly 
technical progress report, April 1, 1993-June 30, 1993, 
18:34779 (R;US) 

The economics of liquid transportation fuels from coal: Past, 
present and future, 18:34789 (R;US) 

Travel to Japan concerning the implementing arrangement be- 
tween the USDOE and Japan AIST/ANRE in coal energy 
research and development: Foreign trip report, October 17— 
29, 1991, 18:34752 (R;US) 

COAL LIQUEFACTION PLANTS 

Travel to Japan concerning the implementing arrangement be- 
tween the USDOE and Japan AIST/ANRE in coal energy 
research and development: Foreign trip report, October 17— 
29, 1991, 18:34752 (R;US) 

COAL LIQUIDS 

Basic properties of coals and other solids: Final report, Septem- 
ber 1, 1989—August 30, 1992, 18:34798 (R;US) 

Condensing economizers for small coal-fired equipment, 
18:34836 (RA;US) 

GC/MS determination of amines following exhaustive trifluo- 
roacetylation, 18:36548 (R;US) 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, April 1, 1993-June 30, 1993, 
18:36527 (R;US) 

The physics of coal liquid slurry atomization, 18:34796 (RA;US) 

Thermodynamic model for calorimetric and phase coexistence 
properties of coal derived fluids: Final technical report, 
18:34764 (R;US) 

COAL MINERS 
Coal sector profile, 18:34709 (R;US) 
COAL MINING 

Coal sector profile, 18:34709 (R;US) 

Current state and needs of research in influence of undermining 
on environment, 18:34814 (RA;CZ;In Czech) 

Mining Ostrava ’93: Proceedings of the 8. international confer- 
ence. Part 1, 18:34813 (R;CZ;in Czech) 

Seismic activity and environment protection in rock burst areas, 
18:34815 (RA;CZ;iIn Czech) 
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Survey of promotion subsidies and R and D assistance for coal 
productior/utilization technology. Report 1.: Survey of the 
clean coal technology trend in Europe, 18:34786 (R;JP;In 
Japanese) 

COAL PREPARATION 

Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 3, Apri-+June 1993, 18:34733 (R;US) 

Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, April 1—-June 30, 1993, 18:34734 (R;US) 

Molten-caustic-leaching (gravimelt process) system integration 
project, 18:34738 (RA;US) 

Ninth annual coal preparation, utilization, and environmental con- 
trol contractors conference: Proceedings, 18:34839 (R;US) 

Simulation of advanced coal cleaning technologies with ASPEN 
PLUS™, 18:34721 (RA;US) 

COAL PREPARATION PLANTS 

An update on the status of PETC’s CPPRF, 18:34723 (RA;US) 

Engineering development of selective agglomeration technol- 
ogy, 18:34719 (RA;US) 

Enhancement of column flotation, 18:34716 (RA;US) 

Evaluation, engineering and development of advanced cyclone 
processes, 18:34720 (RA;US) 

Testing of large-diameter air-sparged hydrocyclones for fine 
coal flotation at the Homer City Coal Preparation Plant, 
18:34715 (RA;US) 

COAL SEAMS 

Geohydrologic feasibility study of the Powder River Basin for the 
potential application of a production process patented by Jack 
W. Mcintyre, 18:34816 (R;US) 

COAL TAR 
High tar yields from low-rank coals in non-catalyzed hydropyrol- 
ysis, 18:34788 (R;US) 

COAL-DERIVED GASES 

See COAL GAS 
COAL-DERIVED LIQUIDS 

See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 

See also MHD GENERATOR CDIF 

MHD GENERATOR CFFF 

Coherent anti-stokes Raman spectroscopy system for point 
temperature and major species concentration measurement, 
18:36475 (R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL SLURRIES 
COAST 
See SHORES 
COASTAL REGIONS 

See also SHORES 

Technical appendix for development for modified streamflows: 
Columbia River and Coastal Basins, 1928-1989, 18:35483 
(R;US) 

COATING (SURFACE) 

See SURFACE COATING 
COATING PROCESSES 

See SURFACE COATING 
COBALT 

Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 2, January 1, 1993—March 31, 
1993, 18:34775 (R;US) 

Unsaturated transport of inorganic cations in undisturbed soil 
columns, 18:35200 (RA;US) 

COBALT 58 

Annual radiological environmental operating report, Sequoyah 

Nuclear Plant, 1992, 18:35923 (R;US) 
COBALT 60 

Annual radiological environmental operating report, Sequoyah 
Nuclear Plant, 1992, 18:35923 (R;US) 

Migration behavior and sorption mechanisms of radionuclides in 
sedimentary sand stones: Influence of particle size and 
weathering, 18:37170 (R;JP) 





COBALT BASE ALLOYS 

Study of the hyperfine magnetic field at Ta'®" site in the Heusler 
Cop Se Sn, Cop Sc Ga and Cos Hf Sn alloys, 18:37726 
(|;BR;in Portuguese) 

COBALT COMPLEXES 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
January-March 1993, 18:34777 (R;US) 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
Aprit-June 1993, 18:34778 (R;US) 

COBALT IODIDES 
Metallization and charge-transfer gap closure of transition-metal 
iodides under pressure, 18:36444 (R;US) 
CODING CIRCUITS 
See DIGITAL CIRCUITS 
COGEMA LA HAGUE 

Impact of industrial nuclear releases into the English Channel, 

18:35274 (R;FR) 
COGENERATION 

Estimation of energy saving potential by introduction of co- 
generation systems into Tokyo district, 18:36133 (R;JP;In 
Japanese) 

Optimal scheduling of combined heat and power, 18:36045 
(R;DK) 

Optimal scheduling of coproduction with a storage, 18:36041 
(R;DK) 

COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COKE-OVEN GAS 
See COAL GAS 
COLLECTIVE MODEL 
Dynamic response function and large-amplitude dissipative col- 
lective motion, 18:37694 (R;JP) 

COLLEGES 

See EDUCATIONAL FACILITIES 
COLLISION MATRIX 

See S MATRIX 
COLLOIDS 

See also FOAMS 

GELS 

Principles, techniques and recent advances in fine particle ag- 

gregation for solid-liquid separation, 18:35247 (RA;US) 
COLMONOY 
Comparative metallurgical study of thick hard coatings without 
cobalt, 18:35719 (R;FR;In French) 
COLOGNE SPIRITS 
See ETHANOL 
COLORADO PLATEAU 
Upper-crustal structure from NTS to Carrizozo, N.M. from 
Rayleigh-wave data: Final report, 18:37403 (R;US) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER 

Contribution of Hanford liquid effluents to strontium-90 levels in 
offsite soils, 18:35289 (R;US) 

Revised hazards study — Underground storage of radioactive 
liquid wastes, 18:35187 (R;US) 

Technical appendix for development for modified streamflows: 
Columbia River and Coastal Basins, 1928-1989, 18:35483 
(R;US) 

COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 


COMPACT IGNITION TOKAMAK 


COMBINED-CYCLE POWER PLANTS 

A utility’s perspective of the market for IGCC, 18:35628 (R;US) 

Coal-fired high performance power generating system: Quarterly 
progress report, January 1—March 31, 1992, 18:35629 (R;US) 

Development of a high-performance coal-fired power generating 
system with a pyrolysis gas and char-fired high temperature 
furnace, 18:35622 (RA;US) 

Investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 18:35624 (R;US) 

Life-cycle CO2 emissions for air-blown gasification combined- 
cycle using selexol, 18:35619 (R;US) 

The systems and the developmental target for IGCC, 18:34845 
(R;US) 

Wabash River Coal Gasification Combined Cycle Repowering 
Project: Clean Coal Technology Program: Environmental As- 
sessment, 18:35625 (R;US) 

Westinghouse filter update, 18:35627 (R;US) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

A database of selected transport coefficients for combustion 
studies, 18:36576 (R;US) 

Coherent anti-stokes Raman spectroscopy system for point 
temperature and major species concentration measurement, 
18:36475 (R:US) 

Hydrogen combustion research at RPI, 18:35680 (RA;US) 

Kinetics and mechanisms of key elementary processes of 
importance to high temperature combustion chemistry: Tech- 
nical progress report, December 16, 1985—December 31, 
1986, 18:36574 (R;US) 

Measurement and modeling of advanced coal conversion 
processes: Twenty-sixth quarterly report, January 1, 1993— 
March 31, 1993, 18:34842 (R;US) 

Sodium Line Reversal Plasma Temperature Measurement Sys- 
tem: Topical report No. 8, 18:34840 (R;US) 

Technology innovations in industrial combustion, 18:35459 
(RA;US) 

COMBUSTION KINETICS 
High-pressure reaction chemistry, 18:37056 (RA;US) 
COMBUSTION PRODUCTS 

See also ASHES 

Integrated Low Emissions Cleanup system for direct coal fueled 
turbines (moving bed, fluid contactor/ceramic filter): Twenty- 
second quarterly status report, January-March 1993, 
18:34755 (R;US) 

Integrated low emissions cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filter): 
Twenty-third quarterly status report, Apri-June 1993, 
18:35651 (R;US) 

Sodium Line Reversal Plasma Temperature Measurement Sys- 
tem: Topical report No. 8, 18:34840 (R;US) 

Sonic Enhanced Ash Agglomeration and Sulfur Capture: Tech- 
nical progress report, October 1992—-December 1992, 
18:35654 (R;US) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Development and testing of an advanced high efficiency coal 
combustor Phase II! industrial boiler retrofit, 18:34832 (RA;US) 

Development and testing of an industrial scale, coal fired slag- 
ging combustion system, 18:34831 (RA;US) 


COMMERCIAL BUILDINGS 
Development of a coal-water slurry fired commercial-scale 
space heating system, 18:34834 (RA;US) 
COMMERCIAL SECTOR 
Issues affecting the ability to burn waste wood in small-scale 
commercial, institutional, and industrial applications, 
18:35468 (RA;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACT IGNITION TOKAMAK 
Fast electron current density profile and diffusion studies during 
LHCD in PBX-M, 18:37837 (R;US) 
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COMPACTING 


COMPACTING 
Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 1, 
18:36593 (R;US) 
COMPLEXING AGENTS 
See CHELATING AGENTS 
COMPLEXOMETRY 
Comparative analysis of Zr in presence of Ti+* by complexom- 
etry, XRD (X-ray diffraction) and XRF (X-ray fluorescence), 
18:36485 (IA;AR;In Spanish) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also REINFORCED CONCRETE 
Deformation of an alumina-zirconia-silicon carbide-whisker rein- 
forced composite, 18:36423 (R;US) 
Designing, fabricating, and testing cost effective structural com- 
posite for the SSCL magnets, 18:36950 (R;US) 
imaging of SiC in metal matrix composites, 18:36442 (R;US) 
Performance of carbon-based hot frit substrates: 2, Coating 
performance studies in hydrogen at atmospheric pressure, 
18:36426 (R;US) 
Plutonium air transportable package development using metallic 
filaments and composite materials, 18:35084 (RA;US) 
Quantitative evaluation of material composition of composites us- 
ing x-ray energy-dispersive NDE technique, 18:36713 (R;US) 
Type B plutonium transport package development that uses 
metallic filaments and composite materials, 18:35085 (RA;US) 
COMPOSITE MODELS 
See also QUARK MODEL 
Compositeness at LEP, 18:37651 (R;FR) 
COMPOUND NUCLE! 
Superdeformation in the mass 190 region, 18:37597 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSORS 
See also MAGNETOPLASMA COMPRESSORS 
Reactions of aluminum with uranium fluorides and oxyfluorides, 
18:35057 (RA;US) 
COMPUTER ARCHITECTURE 
Global combine on mesh architectures with wormhole routing, 
18:38001 (R;US) 
COMPUTER CODES 
See aiso A CODES 
C CODES 
D CODES 
E CODES 
F CODES 
G CODES 
H CODES 
| CODES 
K CODES 
L CODES 
M CODES 
P CODES 
R CODES 
S CODES 
T CODES 
V CODES 
X CODES 
Modeling wave - current interactions, 18:36719 (R;NO) 
Qualifying codes under software quality assurance: Two exam- 
ples as guidelines for codes that are existing or under 
development, 18:37995 (R;US) 
COMPUTER GRAPHICS 
Development of Calcomp compatible interface library 'piflib’ on 
X Window System, 18:37981 (R;JP;in Japanese) 
Development of computer graphics, 18:37111 (R;US) 
Fast data parallel polygon rendering, 18:37994 (R;US) 
Imaging vector fields using Line Integral Convolution, 18:38011 
(R;US) 


Radiosity algorithms using higher order finite element methods, 
18:38014 (R;US) 
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VTGRAPH:Computer graphics program using ReGIS mode, 
18:37979 (R;DZ) 

Visualization on massively parallel computers using CM/AVS, 
18:37992 (R;US) 

XB: Creator of Graphic Displays of a Variety of Network Statis- 
tics Simultaneously, 18:37962 (CM;US) 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER NETWORKS 

Electronic resources for security related information: Reference 
document, 18:38031 (R;US) 

Electronical commission management, 18:37940 (RA;US) 

Evaluation of DEC’s GiGAswitch for distributed parallel comput- 
ing, 18:38006 (R;US) 

Everything you might want to know about the Internet but are 
afraid to ask!: A new users resource, 18:38017 (R;US) 

Implementing privacy enhanced mail on VMS, 18:37942 (RA;US) 

Layer Wars: Protect the internet with network layer security, 
18:37939 (RA;US) 

NREN Security Issues: Policies and Technologies, 18:37937 
(RA;US) 

Performance evaluation of video on ethernet, 18:38010 (R;US) 

Present status of institutional informatics., 18:38024 (IA;MX;In 
Spanish) 

TCP performance analysis for wide area networks, 18:38007 
(R;US) 

XB: Creator of Graphic Displays of a Variety of Network Statis- 
tics Simultaneously, 18:37962 (CM;US) 

COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED DESIGN 

Computer-aided test equipment graphics system (CATEGS): Fi- 
nal report, 18:36618 (R;US) 

The VE/CAD synergism, 18:36667 (R;US) 

COMPUTER-AIDED MANUFACTURING 

Feature-based tolerancing for intelligent inspection process defi- 
nition, 18:36257 (R;US) 

Proceedings of the IMOG (Interagency Manufacturing Opera- 
tions Group) Numerical Systems Group: 62nd Meeting, 
18:37988 (R;US) 

COMPUTERIZED CONTROL SYSTEMS 

Automating construction through the use of robotics and Graphi- 
cal Programming, 18:36653 (R;US) 

Evaluation of the computerized utilities energy monitoring and 
control system installed at the US Army, Europe, 282" Base 
Support Battalion, Hohenfels, Germany, 18:36236 (R;US) 

Inverted pendulum control apparatus using transputers: Expan- 
sion of I/O server programming functions, 18:37982 (R;JP;In 
Japanese) 

Optimization and control of a small angle ion source using an 
adaptive neural network controller, 18:35403 (R;US) 

Proceedings of the IMOG (Interagency Manufacturing Opera- 
tions Group) Numerical Systems Group: 62nd Meeting, 
18:37988 (R;US) 

The Milling Assistant, Case-Based Reasoning, and machining 
strategy: A report on the development of automated numeri- 
cal control programming systems at New Mexico State 
University, 18:36652 (R;US) 

The use of computers in well test analysis, 18:35561 (RA;US) 

COMPUTERIZED SIMULATION 

Damage induced by swift heavy ions in a pure metallic target: 
iron. Experimental results and numerical simulation, 18:37742 
(R;FR;In French) 

Damage of ductile plastic materials in nuclear development of 
an industrial numerical tool, 18:36318 (R;FR) 

COMPUTERS 

See also DIGITAL COMPUTERS 

Global combine on mesh architectures with wormhole routing, 
18:38001 (R;US) 

Unravelling the structure of matter on high-performance com- 
puters, 18:37521 (R;AU) 

Vectorized presentation-level services for scientific distributed 
applications, 18:38012 (R;US) 





CONCENTRATIONS (RADIONUCLIDES) 

See RADIOACTIVITY 

CONCRETES 

See also REINFORCED CONCRETE 

Establishing in situ conditions of Hanford waste tanks subjected 
to the aging effects of thermal degradation and creep of con- 
crete, 18:36416 (R;US) 

Penetration of concrete targets, 18:37041 (R;US) 

Structural Aging Program technical progress for period, January 
1, 1992—December 31, 1992, 18:36025 (R;US) 

Thermal degradation of concrete in the temperature range from 
ambient to 315°C (600°F), 18:35121 (R;US) 

CONDENSATES 

Design bases and performance characteristics of the Purex 
241-A Waste Tank Farm condensate disposal facility, 
18:35183 (R;US) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONDUCTIVITY (ELECTRIC) 

See ELECTRIC CONDUCTIVITY 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFIGURATION INTERACTION 

An introduction to GUGA in the COLUMBUS Program System, 
18:37667 (R:US) 

CONFORMAL GROUPS 
Covariant differential equations and Virasoro algebra represen- 
tation, 18:37474 (R;FR;In French) 

CONNECTIONS 

See JOINTS 
CONOCO GASIFICATION PROCESS 

See COAL GASIFICATION 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSTRUCTION 

Automating construction through the use of robotics and Graphi- 
cal Programming, 18:36653 (R;US) 

Curecanti-Blue Mesa-Salida 115-kV transmission lines access 
roads rehabilitation, maintenance, and construction project: 
Environmental Assessment, 18:36034 (R;US) 

CONSUMER PRODUCTS 
Sterilization by gamma irradiation., 18:35408 (IA;MX;In Spanish) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

A benchmark study of 2D and 3D finite element calculations 
simulating dynamic pulse buckling tests of cylindrical shells 
under axial impact, 18:36626 (R;US) 

Application of RADTRAN to estimation of doses to persons in 
enclosed spaces, 18:35095 (RA;US) 

Design of an actively cooled plate calorimeter for the investiga- 
tion of pool fire heat fluxes, 18:35098 (RA;US) 

Development of a hydride-based tritium transport vessel, 
18:36672 (R;US) 

Hazardous materials 
18:36589 (RA;US) 

Investigation of high strains at the bottom of the Los Alamos 
confinement vessel, 18:36714 (R;US) 

Multi-element study in aluminium by activation analysis tech- 
nique., 18:36501 (IA;MX;In Spanish) 

Numerical modeling of nonintrusive 
18:36718 (R;US) 

Plutonium air transportable package development using metallic 
filaments and composite materials, 18:35084 (RA;US) 

Pretest characterization of WIPP experimental waste, 18:35147 
(R;US) 

Sealing of haw-boreholes in salt formations: objectives and first 
results of the Debora-project, 18:35176 (RA;XE) 


package performance regulations, 


inspection systems, 


CONTROL ROOMS 


Type B plutonium transport package development that uses 
metallic filaments and composite materials, 18:35085 (RA;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 

Effect of filtering at containment venting on the consequences 
for the environment, 18:35919 (RA;US) 

French containment filtering and venting system: Presentation, 
associated research and development, 18:35666 (I;XA) 

STACE: Source Term Analyses for Containment Evaluations of 
transport casks, 18:35101 (RA;US) 

Seventh symposium on containment of underground nuclear ex- 
plosions: Abstracts, 18:37063 (R;US) 

The architect engineer concerns about hydrogen and fission 
product releases and behaviour inside the containment - The 
Belgian approach, 18:36002 (RA;XA) 

CONTAINMENT BUILDINGS 

Direct post-accident sampling system for containment atmo- 

spheres (Di-PAS systems), 18:36014 (RA;US) 
CONTAINMENT SYSTEMS 

Experimental results of integral effects tests with 1/10th scale 
zion subcompartment structures in the Surtsey test facility, 
18:35681 (RA;US) 

Investigation of high strains at the bottom of the Los Alamos 
confinement vessel, 18:36714 (R;US) 

Melt attack and penetration of radial concrete structures cooled 
by outside water, 18:35794 (RA;US) 

Results of Direct Containment Heating integral experiments at 
1/40th scale at Argonne National Laboratory, 18:35795 
(RA;US) 

Separate effect simulation experiment on corium dispersion in 
direct containment heating, 18:35682 (RA;US) 

Status report for the Small-Tube Lysimeter Facility; Fiscal year 
1992, 18:35348 (R;US) 

CONTAMINATION (INTERNAL) 

See RADIONUCLIDE KINETICS 
CONTAMINATION (SURFACE) 

See SURFACE CONTAMINATION 
CONTAMINATION REGULATIONS 

Code on nuclear air and gas treatment ASME/ANSI AG-1, 
18:35904 (RA;US) 

Codes in use, 18:35908 (RA;US) 

Ductwork section (SA) improvements, 18:35905 (RA;US) 

Instrument & controls section (IA) improvements, 18:35906 
(RA;US) 

Panel session: Filter sections of ASME AG-1, code on nuclear 
air and gas treatment, 18:35907 (RA;US) 

Testing of adsorbents used in nuclear power plant air cleaning 
systems using the “New” standards, 18:35913 (RA;US) 

CONTINENTAL CRUST 

Upper-crustal structure from NTS to Carrizozo, N.M. from 

Rayleigh-wave data: Final report, 18:37403 (R;US) 
CONTINENTAL SHELF 

Ocean processes: US Southeast Continental Shelf, 18:37198 
(R;US) 

Sources of biogenic methane to form marine gas hydrates: In 
situ production or upward migration?, 18:34979 (R;US) 

CONTRACT ADMINISTRATION 
See CONTRACT MANAGEMENT 
CONTRACT MANAGEMENT 
Report on audit of management and operating contractors’ sub- 
contract administration, 18:37916 (R;US) 
CONTROL (INSPECTION) 
See INSPECTION 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL EQUIPMENT 

See also PRESSURE REGULATORS 

Adaptation of vibrating tables for the dynamic qualification of nu- 
clear equipment., 18:35870 (IA;MX;In Spanish) 

CONTROL ROOMS 

Computer aids for plant operators, 18:35894 (1;XA) 

Control room inleakage testing using tracer gases at Zion Gen- 
erating station, 18:36022 (RA;US) 
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CONTROL ROOMS 


Revised accident source terms and control room habitability, 


18:35877 (RA;US) 
CONTROL SYSTEMS 
See also ENTRY CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Determination of optimal gains for constrained controllers, 
18:36934 (R;US) 
Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 8, 
18:36600 (R;US) 
Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 7, 
18:36599 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVENTION ON EARLY NOTIFICATION OF NUCLEAR ACCI- 
DENT 
See CENNA 
COOK INLET 
See GULF OF ALASKA 
COOLANT LOOPS 
Risk impact of two accident management strategies, 18:35690 
(RA;US) 
TAP-LOOP: Thermal Analysis of Closed Systems, 18:37973 
(CM;US) 
COOLANT-FUEL INTERACTIONS 
See FUEL-COOLANT INTERACTIONS 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COPEPODS 
Production of eggs by the copepod Calanus pacificus in the 


southern California sector of the California Current system, 
18:37288 (RA;US) 


COPPER 
Binding of copper to nanocavity surfaces in silicon, 18:37751 
(R;US) 
Determination of structure factors of copper by convergent 
beam electron diffraction, 18:36309 (R;US) 
Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir, 18:37217 (R;US) 
Experimental and numerical studies of high-velocity impact frag- 
mentation, 18:36716 (R;US) 
Laser Raman and x-ray scattering studies of corrosion films on 
metals, 18:36308 (R;US) 
Neutral copper cluster sputtering yields: Ne*, Art and Xe* bom- 
bardment, 18:36307 (R;US) 
Time-of-flight heavy ion backscattering spectrometry, 18:36512 
(R;US) 
COPPER ALLOYS 
Low-cycle-fatigue behavior of copper materials and their use in 
synchrotron beamline components, 18:36833 (R;US) 
COPPER COMPLEXES 
Synthesis, characterization and behaviour of trans-bis (argini- 
nate) copper (Il) to gamma radiation, 18:36559 (1;BR;In 
Portuguese) 
Synthesis, characterization and behaviour to gamma radiation of 
the bis-L-alaninato-copper (Il), 18:36558 (1;BR;In Portuguese) 
COPPER OXIDES 
Dissolution of YBasCu307 
18:36402 (1;AR;iIn Spanish) 
Electrical transport in Laz_,Sr,CuO,4_,, 18:36390 (R;US) 
Local structure and superconductivity in Lap_,Ba,CuO, for 
x=0.125 and x=0.15, 18:36404 (R;US) 
[Surface study of absorbents for the removal of SO, and NO,]: 
Quarterly report, March 1—June 30, 1991, 18:35630 (R;US) 
COPPER SELENIDE SOLAR CELLS 
Advanced processing technology for high-efficiency thin-film 
CulnSez solar cells: Annual subcontract report, 1 March 
1992-28 February 1993, 18:35516 (R;US) 


in acidic aqueous solutions, 
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Research on polycrystalline thin-film submodules based on 
CulnSez materials: Annual subcontract report, 1 November 
1991-31 December 1992, 18:35512 (R;US) 

COPPER VAPOR LASERS 
See METAL VAPOR LASERS 
COPRECIPITATION 
Coprecipitation of copper-zinc mixed hydrous oxides, 18:36541 
(1; AR;In Spanish) 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 

CORN (MAIZE) 

See MAIZE 
CORN STOVER 

See AGRICULTURAL WASTES 

MAIZE 

CORNELL ELECTRON-POSITRON STORAGE RING 

See CESR STORAGE RING 
CORRELATION FUNCTIONS 

Analytical solution of Mori’s equation with secant hyperbolic 
memory, 18:37435 (R;XA) 

C-periodicity and the physical mass in the 3-state Potts model, 
18:37476 (R;XA) 

CORROSION RESISTANT ALLOYS 

See also ALLOY-CO60CR30W4 

ALLOY-FE46NI33CR21 
ALLOY-NI50CR22FE18MO9 
ALLOY-NI76CR15FE8 
ALLOY-ZR98SN-4 
COLMONOY 
STEEL-CR17NI12MO3-L 
STEEL-CR19NI10-L 

The duplex conception: Making corrosion resistant cladding be- 

have in a LOCA like classic tubing, 18:35732 (RA;XA) 
COSMETICS 
See CONSUMER PRODUCTS 
COSMIC GAMMA BURSTS 

A simple satellite system to locate gamma-ray bursters using 

scintillating fiber technology, 18:36995 (R;XA) 
COSMIC NEUTRINOS 
Cosmological constraints on very heavy stable neutrinos, 
18:37547 (R;XA) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGY 

Cosmoparticle physics of family symmetry breaking, 18:37511 
(R;XA) 

COSO HOT SPRINGS 

A fluid flow model of the Coso geothermal system: Data from 
production fluids and fluid inclusions, 18:35547 (RA;US) 

COST ESTIMATION 

Discussion material for the Advisory Group Meeting on Compila- 
tion and Review of Methodologies for Estimating the 
Comparative Electric Power System Costs for Renewable En- 
ergy Systems, 26-28 April 1993, Vienna, 18:35502 (RA;XA) 

Methodology of cost analysis, 18:35854 (RA;XA) 

COSTA RICA 
Application of the LEAP/EDB energy/environment planning sys- 
tem in Costa Rica, 18:36048 (R;SE) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLE CORROSION 
See ELECTROCHEMICAL CORROSION 
COUPLED CHANNEL THEORY 

Specification of Kowalski-Noyes f-ratios for coupled channels, 

18:37610 (R;AU) 
COUPLING CONSTANTS 

Measurement of the strong coupling constant using 7 decays, 

18:37565 (R;FR) 
cows 
Animal production and health newsletter. No. 18, 18:37297 (1;XA) 





EKOS_ '92: Symposium with 
18:37340 (R;SK;In Czech, Slovak) 
Morphological analysis of pre-implantation embryos of cows 
from the Chernobyl region, 18:37341 (RA;SK;In Slovak) 
Reproductive performance of the indigenous Zebu and Friesian 
x Zebu crossbred cows under small holder management con- 
ditions in Ethiopia, 18:37292 (RA;XA) 
CP INVARIANCE 
CP violation in Higgs decays, 18:37502 (R;AU) 
Experiments at KEK, 18:37555 (RA;JP) 
Possibility for measurement of two spin correlations in K* — 
a* p*p— decay: Search for direct CP violation, 18:37557 
(RA;JP) 
Recent results on Kaon decay physics at Fermilab, 18:37554 
(RA;JP) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 
Effect of inner surface preliminary oxidation on stress corrosion 
cracking susceptibility of Zr-1%Nb tubing, 18:35771 (RA;XA) 
Nonisothermal effects during the main crack propagation in brit- 
tle materials, 18:36434 (jA;IL) 
Stress corrosion cracking of alloy 600 in water: influence of 
strain rate on the different stages of cracking, 18:35727 (R;FR) 
CRACKING 
Mechanisms of fuel cladding failure in PCI, 18:35772 (RA;XA) 
CREEKS 
See STREAMS 
CRITICAL CURRENT 
Superconducting property measurements in tape geometry, 
18:37765 (R;US) 
CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 
Soils newsletter. V, 16, no. 1, 18:37298 (I;XA) 
CRUAS-4 REACTOR 
OSICA: operating simulation of a 900 MW PWR plant in the Ca- 
soar project -validation and future uses, 18:35724 (R;FR) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
Review of some California fisheries for 1990, 18:37219 (RA;US) 
CRYOPUMPS 
Evaluation test in 10-'* Torr extremely high vacuum of cryop- 
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New bit technology can save the operator money, 18:34910 
(RA;US) 

DRILL CUTTINGS REMOVAL 

See CUTTINGS REMOVAL 

DRILL SHIPS 
See SHIPS 
DRILLING FLUIDS 

Comments on new technical and economic data available for 
EPA's proposed offshore oil and gas discharge guidelines and 
standards, 18:36050 (R;US) 

The economic impact of proposed regulations on the discharge 
of drilling muds and cuttings from the offshore facilities on US 
undiscovered crude oil reserves, 18:34971 (R;US) 

DRILLING MUD 
See DRILLING FLUIDS 
DRINKING WATER 

Individual and population dose to users of the Savannah River 
following K-Reactor tritium release, 18:37208 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: First quarter 1993, 18:37191 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1992 and 1992 summary, 
18:37190 (R;US) 

Revised hazards study — Underground storage of radioactive 
liquid wastes, 18:35187 (R;US) 

DROPLETS 

Germination study of refractory metals elaborated in the ’Greno- 
ble’ free fall tube, 18:36326 (R;FR;In French) 

Superheated drop, “Bubble”, dosimeters, 18:37369 (RA;US) 

The utilization of bubble detector technology in the development 
of a combination area neutron spectrometer (CANS), 
18:37375 (RA;US) 

DRY-STEAM SYSTEMS 
See VAPOR-DOMINATED SYSTEMS 
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DRYOUT 
Assessment of models in COBRA-TF code for liquid entrain- 
ments in film-mist flow, 18:36704 (R;JP) 
DTO 
See TRITIUM COMPOUNDS 
DUAL-FUEL ENGINES 
Current situation of development of petroleum substituting ener- 
gies (U.S.A.), 18:36286 (R;JP;In Japanese) 
DUAL-PURPOSE POWER PLANTS 
Large-scale straw supplies to existing coal-fired power stations, 
18:35471 (1;DK;In Danish) 
DUCTS 
Single-point representative sampling with shrouded probes, 
18:37110 (R;US) 
DUST COLLECTORS 
Numerical determination of the interaction between a sphere 
and a particle carried by a fluid, 18:35659 (R;SE) 
DUSTS 
100 Area excavation treatability test plan: Revision 1, 18:35327 
(R;US) 
An assessment of flowlines for (50mm) fines rejects from refuse 
derived fuel waste processing plant, 18:36270 (R;GB) 
Result of radioactive measurement of the airborne dust and fall- 
out, 18:37172 (R;KP;In Korean) 
Statistical study on the variation of radioactivity of the airborne 
dust and fall-out, 18:37173 (R;KP;In Korean) 
DYES 
Polyimide-based electrooptic materials, 18:37022 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
A particle method for history-dependent materials, 18:37460 
(R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 
Annual report for lon Replacement Program, 18:36306 (R;US) 
DYSPROSIUM ISOTOPES 
Cross sections of fast neutron capture and transmission for the 
rare earth element isotopes, '®'Ta and 1870, 18:37626 
(R;RU;In Russian) 
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ENDF-6.8: ENDF Utility Codes, 18:37960 (CM;US) 
Engineering data transfer test with EDCARS using MIL-R-28002 
(Raster): Laboratory Acceptance Test and User Application 
Test, 18:38029 (R;US) 
EARLY NOTIFICATION CONVENTION 
See CENNA 
EARTH CRUST 
See also CONTINENTAL CRUST 
Environmental radon: solid earth-atmosphere transference., 
18:37101 (IA;MX;In Spanish) 
EARTHQUAKES 
6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 13: earth sciences, 18:37164 (I;MX;In Spanish) 
A tsunami about 1000 years ago in Puget Sound, Washington, 
18:35706 (RA;US) 
Determining the controlling earthquake from probabilistic haz- 
ards for the proposed Appendix B, 18:36011 (RA;US) 
Development of site-specific earthquake response spectra for 
eastern US sites, 18:35307 (R;US) 
Failure of hierarchically structured materials: Statics and dy- 
namics, 18:36439 (R;US) 
Hydrodynamic response of viscous fluids under seismic excita- 
tion, 18:35994 (R;US) 
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Regional propagation characteristics and source parameters of 
earthquakes in Northeastern North America, 18:36012 (RA;US) 
Seismic risk analysis in the Nuclear Center area using the 
Gumbel-| distribution., 18:37165 (IA;MX;in Spanish) 
EAST MESA GEOTHERMAL FIELD 
An investigation of the influence of high-velocity flow on the 
transient pressure behavior of liquid-dominated wells, 
18:35581 (RA;US) 
Self-potential anomaly changes at the East Mesa and Cerro Pri- 
eto geothermal fields, 18:35565 (RA;US) 
EASTERN EUROPE 
See also BULGARIA 
CZECH REPUBLIC 
CZECHOSLOVAKIA 
HUNGARY 
LITHUANIA 
POLAND 
ROMANIA 
RUSSIAN FEDERATION 
SLOVAK REPUBLIC 
Danish bilateral activities, 18:36139 (RA;DK) 
Energy efficiency 2000 project, 18:36136 (RA;DK) 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Scram reliability under seismic conditions at the Experimental 
Breeder Reactor Il, 18:35991 (R;US) 
ECHINODERMS 
Review of some California fisheries for 1990, 18:37219 (RA;US) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
Ecological investigations at the Pantex Plant Site, 
18:37179 (R;US) 
ECONOMETRICS 
Econometric analysis on 
18:34973 (R;JP;In Japanese) 
ECONOMIZERS 
Condensing economizers for small coal-fired equipment, 
18:34836 (RA;US) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
Estimation of the accumulated acid deposition from the atmos- 
phere to the ecosystems in Swedish: Emissions of sulfur, 
nitrogen and alkaline dusts in Sweden 1900-1990, 18:37107 
(R;SE;In Swedish) 
ECR 
See ELECTRON CYCLOTRON-RESONANCE 
EDDY CURRENT TESTING 
Eddy currents signal processing for steam generator inspection 
in PWR nuclear power plants, 18:35722 (R;FR;In French) 
EDUCATIONAL FACILITIES 
Electronical commission management, 18:37940 (RA;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFUSION 
See DIFFUSION 
EFR REACTOR 
See JOYO REACTOR 
EGGS 
Production of eggs by the copepod Calanus pacificus in the 
southern California sector of the California Current system, 
18:37288 (RA;US) 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENSTATES 
Coherent states of SU(i,1) groups, 18:37414 (R;XA) 
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EIIP 
See INDUSTRIAL PARKS 
EINSTEINIUM ADDITIONS 
See ALLOYS 
ELASTOMERS 
See also RUBBERS 
Frequency and temperature dependence of high damping elas- 
tomers, 18:35995 (R;US) 
ELECTRIC APPLIANCES 
Electric appliance holdings and consumption for residential 
heating and cooling: evidence from survey data in Japan, 
18:36210 (R;JP;in Japanese) 
ELECTRIC BATTERIES 
See also METAL-METAL OXIDE BATTERIES 
Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 
Nonnuclear Consolidation Environmental Assessment: Volume 
1, Nuclear Weapons Complex Reconfiguration Program, 
18:36094 (R;US) 
Nonnuclear Consolidation Environmental Assessment: Volume 
2, Appendixes: Nuclear Weapons Complex Reconfiguration 
Program, 18:36095 (R;US) 
Specific systems studies of battery energy storage for electric 
utilities, 18:36040 (R;US) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
Report on cancer risk with regard to children who live in areas 
exposed to 50 Hz magnetic fields related to high voltage sys- 
tems, 18:37395 (R;DK;In Danish) 
ELECTRIC CHARGES 
Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 8, April 1, 1993— 
June 30, 1993, 18:34730 (R;US) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTIVITY 
See also SUPERCONDUCTIVITY 
High-resolution resistivity measurements at the Down Ampney 
research site, 18:37155 (R;XE) 
Optical conductivity and resistivity in the two-band emery model, 
18:37767 (R;XA) 
The effect of material inhomogeneities on the characteristics of 
semi-crystalline silicon solar cells, 18:35505 (R;NL) 
Transmittance fluctuations and non-linearity in random chains in 
the presence of applied electric fields, 18:37439 (R;XA) 
ELECTRIC CONDUCTORS 
Length-scale dependent ensemble-averaged conductance of a 
1D disordered conductor: Conductance minimum, 18:37715 
(R;XA) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC COOPERATIVES 
See ELECTRIC UTILITIES 
ELECTRIC CURRENTS 
See also CRITICAL CURRENT 
Current loop decay in Rutherford-type cables, 18:36947 (R;US) 
Geometrical resonances in the nyquist noise spectrum for ballis- 
tic conductors, 18:37444 (R;XA) 
ELECTRIC DISCHARGES 
Kinetic theory of runaway air-breakdown, 18:37424 (R;US) 
ELECTRIC FIELDS 
Exposure to power frequency electromagnetic fields, 18:37316 
(R;DK;In Danish) 
ELECTRIC IMPEDANCE 
Electrochemical characterization of porous electrodes and appli- 
cation in SOFC, 18:36197 (R;NL) 
ELECTRIC MONOPOLES 
See ELECTRIC CHARGES 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
Accelerated test methods for predicting the life of motor materi- 
als exposed to refrigerant/lubricant mixtures: Phase 1, 
Conceptual design: Final report, 18:36592 (R;US) 


ELECTRODES 


On the control of saturated synchronous machines, 18:36259 

(R;SE) 
ELECTRIC POWER 

Compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable en- 
ergy systems. Working material: Proceedings of an advisory 
group meeting held in Vienna, Austria, 26-28 April 1993, 
18:36172 (R;XA) 

Potential impacts of externalities consideration on the market for 
biomass power technologies, 18:35467 (RA;US) 

ELECTRIC POWER INDUSTRY 

Examination of incentive mechanisms for innovative technolo- 
gies applicable to utility and nonutility power generators, 
18:36161 (R;US) 

ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC POWER SYSTEMS 

See POWER SYSTEMS 
ELECTRIC RESISTIVITY 

See ELECTRIC CONDUCTIVITY 
ELECTRIC SWITCHES 

See SWITCHES 
ELECTRIC UTILITIES 

Evaluation of the computerized utilities energy monitoring and 
control system installed at the US Army, Europe, 282 Base 
Support Battalion, Hohenfels, Germany, 18:36236 (R;US) 

Review of consolidated Edison's integrated resource bidding 
program, 18:36162 (R;US) 

ELECTRIC-POWERED VEHICLES 

See also HYBRID ELECTRIC-POWERED VEHICLES 

Advanced batteries for electric vehicle applications: Nontechni- 
cal summary, 18:36281 (R;US) 

Conceptual design of a sodium sulfur cell for US electric-van 
batteries, 18:36283 (R;US) 

Current status of environmental, health, and safety issues of 
nickel metal-hydride batteries for electric vehicles, 18:36282 
(R;US) 

Electromechanical battery research and development at the 
Lawrence Livermore National Laboratory, 18:36284 (R;US) 

Fuel processing requirements and techniques for fuel cell 
propulsion power, 18:36280 (R;US) 

SIMPLEV2.0: Simple Electric Vehicle Simulation, 18:37959 
(CM;US) 

ELECTRICAL CONDUCTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
INVERTERS 
SWITCHES 
TRANSFORMERS 

Computer-aided test equipment graphics system (CATEGS): Fi- 

nal report, 18:36618 (R;US) 
ELECTRICAL INSULATION 
Improved cable insulation for superconducting magnets, 
18:36835 (R;US) 
ELECTRICAL RESISTANCE 
See ELECTRIC CONDUCTIVITY 
ELECTRICAL RESISTIVITY 
See ELECTRIC CONDUCTIVITY 
ELECTROCATALYSTS 

Application of an Electrochemical Quartz Crystal Microbalance 
to the study of electrocatalytic films, 18:36553 (R;US) 

Electrocatalysts for oxygen electrodes: Final report, 18:36199 
(R;US) 

ELECTROCHEMICAL CORROSION 

The use of x-ray techniques in the in situ study of corrosion, 

18:36315 (R;US) 
ELECTRODES 

See also CATHODES 

Application of an Electrochemical Quartz Crystal Microbalance 
to the study of electrocatalytic films, 18:36553 (R;US) 

Characteristics of dielectric breakdown in vacuum of oxygen-free 
copper of vacuum treatment, 18:36360 (RA;JP;In Japanese) 
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ELECTROENCEPHALOGRAPHY 

Localization from near-source quasi-static electromagnetic 

fields, 18:37315 (R;US) 
ELECTROGASDYNAMICS 

Kinetics of plasma formation in turbulent gas flow passing 

through electric fields, 18:37830 (IA;IL) 
ELECTROHYDRODYNAMICS 

EHD enhancement of pool and in-tube boiling of alternate refrig- 
erants: Final report, 15 January 1993-15 June 1993, 
18:36216 (R;US) 

ELECTROLYTIC CELLS 
Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 18:35644 (RA;US) 
ELECTROLYTIC CORROSION 
See ELECTROCHEMICAL CORROSION 
ELECTROMAGNETIC FIELDS 

An integro-algebraic equation for high frequency wake fields in a 
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Persistent wakefields associated with waveguide damping of 
higher order modes, 18:36913 (R;US) 

ELECTROMAGNETIC PUMPS 

Induction electro magnetic pumps for alkali metals: Status and 
perspectives, 18:36697 (IA;IL) 

Superconducting MHD devices: Parametric study of an electro- 
magnetic pump performances according to duct geometry, 
18:37785 (IA;IL) 

ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 

Exposure to power frequency electromagnetic fields, 18:37316 

(R;DK;In Danish) 
ELECTROMAGNETIC SURVEYS 

See also MAGNETOTELLURIC SURVEYS 

Monitoring of thermal enhanced oil recovery processes with 
electromagnetic methods, 18:34961 (R;US) 

ELECTROMAGNETIC TRANSITIONS 

See ENERGY-LEVEL TRANSITIONS 
ELECTROMAGNETIC WAVES 

See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
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ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAM WELDING 

Thermocapillary and arc phenomena in stainless steel welds, 

18:36370 (R;US) 
ELECTRON BEAMS 

A field-based technique for the longitudinal profiling of ultrarela- 
tivistic electron or positron bunches down to lengths of <10 
microns, 18:36812 (R;US) 

Analysis of thermal modes of electron accelerator foil extraction 
windous cooled by a liquid, 18:36891 (R;RU;in Russian) 

Beam dispersion measurements with wire scanners in the SLC 
final focus systems, 18:36822 (R;US) 

Characterization of the RHEPP 1 ys magnetic pulse compres- 
sion module, 18:36896 (R;US) 

Effects of ionization produced by partially blocked electron 
beams from a linear accelerator and by air space between the 
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Electron beam depolarization in a damping ring, 18:36813 (R;US) 

First observation of neutral current proton electron scattering at 
Js = 300 GeV, 18:37695 (R;JP) 

Measurement of longitudinal beam polarization by synchrotron 
radiation, 18:36799 (R;US) 

Polarization developments, 18:36928 (R;US) 

The 50 MeV Beam Test Facility at LBL, 18:36888 (R;US) 

Thermoconvection in a liquid metal. Application metal evapora- 
tion by an electron beam, 18:36680 (R;FR;In French) 


684 ERA Vol. 18, No. 12 


ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-POSITRON COLLISIONS 
PHOTON-ELECTRON COLLISIONS 

An ab initio Monte Carlo study of low energy positron and elec- 
tron implantation in elemental metals and multilayers, 
18:37740 (R;US) 

International bulletin on atomic and molecular data for fusion. 
No. 42-45 Mar 1991 - Dec 1992, 18:37692 (1;XA) 

International bulletin on atomic and molecular data for fusion. 
No. 46, 18:37693 (I;XA) 

ELECTRON CONFIGURATION (ATOMS) 

See ELECTRONIC STRUCTURE 

ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE 

Study of highly charged ion production by electron cyclotron res- 
onance ion source. Interactions of Argon 17+ ions with metallic 
surface at grazing incidence, 18:37421 (R;FR;In French) 

ELECTRON DIFFRACTION 
Diffraction and holography of photoelectrons and fluorescent x- 
rays, 18:36510 (R;US) 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON EMISSION 

Field emitted electron trajectories for the CEBAF cavity, 
18:36800 (R;US) 

Secondary electron emission from copper surface due to 
neodymium and gadolinium ion bombardment, 18:37749 
(R;JP;in Japanese) 

Simulation studies on high-gradient experiments, 18:37989 
(R;FR) 

Surface secondary electron and ion emission induced by large 
molecular ion impacts, 18:37744 (R;FR) 

ELECTRON GAS 

Geometrical resonances in the nyquist noise spectrum for ballis- 

tic conductors, 18:37444 (R;XA) 
ELECTRON GUNS 

An in-situ photocathode loading system for the SLC Polarized 
Electron Gun, 18:36897 (R;US) 

High voltage processing of the SLC polarized electron gun, 
18:36920 (R;US) 

Photocathode performance measurements for the SLC polar- 
ized electron gun, 18:36899 (R;US) 

Polarization developments, 18:36928 (R;US) 

ELECTRON MICROPROBE ANALYSIS 

Quantitative non-destructive layer-by-layer analysis of the sur- 
face sub-region of solids by Electron Probe Microanalysis, 
18:36347 (IA;IL) 

ELECTRON MICROSCOPES 

Data acquisition as a design parameter in the modern AEM, 

18:36472 (R;US) 
ELECTRON PAIRS 

Dielectron measurements in p+p and p+d interactions from 

Epeam = 1.0 to 4.9 GeV, 18:37567 (R;US) 
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rents within QCD-VMD model, 18:37637 (RA;RU) 
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Operation of a Ti:Sapphire laser for the SLAC polarized electron 
source, 18:36917 (R;US) 

Performance of the SLC polarized electron source and injector 
with the SLAC 3 km linac configured for fixed target experi- 
ments, 18:36900 (R;US) 
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Calculation of electron-potassium scattering, 18:37686 (R;AU) 

Calculations of asymmetries in electron-alkali scattering, 
18:37690 (R;AU) 

Convergent close-coupling calculation of electron-sodium scat- 
tering, 18:37689 (R;AU) 

Delocalization in electron impact ionization in a crystalline envi- 
ronment, 18:37697 (R;AU) 

Spin asymmetry in resonant electron-hydrogen elastic scatter- 
ing, 18:37687 (R;AU) 
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Probes of heavy meson substructure in e*e~ annihilation, 
18:37568 (R;GB) 
ELECTRON-POSITRON INTERACTIONS 
Beam finding algorithms at the interaction point of B factories, 
18:36955 (R;FR) 
Jet shapes in hadron and electron colliders, 18:37530 (R;US) 
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18:37565 (R;FR) 
Study of b—e channel and measurement of B°-antiB° mixing 
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ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
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1, Nuclear Weapons Complex Reconfiguration Program, 
18:36094 (R;US) 
Nonnuclear Consolidation Environmental Assessment: Volume 
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Program, 18:36095 (R;US) 
ELECTRONIC STRUCTURE 
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International bulletin on atomic and molecular data for fusion. 
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Radial profiles of proton initiated electromagnetic showers be- 
tween 100 and 3500 MeV, 18:37656 (RA;RU) 
Transient electron heat diffusivity obtained from trace impurity 
injection on TFTR, 18:37841 (R;US) 
ELECTROPRODUCTION 
Photo- and electro-production of @ meson at high Py, 18:37549 
(R;FR) 
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Annual report for lon Replacement Program, 18:36306 (R;US) 
Criticality safety evaluation of the fuel cycle facility electrore- 
finer, 18:35023 (R;US) 
Criticality safety strategy for the Fuel Cycle Facility electrorefiner 
at Argonne National Laboratory, West, 18:35820 (R;US) 
ELECTROSTATIC PRECIPITATORS 
Scaleup tests and supporting research for the development of 
duct injection technology, 18:35631 (RA;US) 
ELECTROSTATIC WAVES 
See PLASMA WAVES 
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See also METALS 
TRANSURANIUM ELEMENTS 
Atomic weight and isotopic abundance data analysis 1993, 
18:37699 (R;US) 
EMBRITTLEMENT 
Modeling of irradiation embrittlement data, 18:35698 (RA;US) 
EMBRYOS 
Morphological analysis of pre-implantation embryos of cows 
from the Chernobyl region, 18:37341 (RA;SK;In Slovak) 
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EMERGENCY PLANS 
Ordinance on distribution of iodine tablets to the population, 
18:35379 (1;CH;In French) 
TERM — a transportation emergency response management, re- 
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(RA;US) 
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EMERGENCY PROVISIONS 
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EMISSION (ELECTRON) 
See ELECTRON EMISSION 


EMISSION SPECTROSCOPY 
Selection of operating conditions for the analysis of alloys using 
emission spectroscopy with inductive plasma, 18:36483 
(IA;AR;In Spanish) 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 
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ENCAPSULATION 


Characterization studies of lower and non-TDI polyurethane en- 
capsulants, 18:36436 (R;US) 


ENDANGERED SPECIES 

Environmental Guidance Program Reference Book: Endan- 
gered Species Act and the Fish and Wildlife Coordination Act: 
Revision 5, 18:36108 (R;US) 

Flow augmentation and reservoir drawdown: Strategies for re- 
covery of threatened and endangered stocks of salmon in the 
Snake Riber Basin: Recovery issues for threatened and en- 
dangered Snake River salmon: Technical report 2, 18:35492 
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ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
Annual report 1992, 18:37913 (1;GB) 
Danish energy research: Status and perspectives. Note pro- 
duced in connection with "Energiredegoerelse” 1992, 
18:36121 (R;DK;in Danish) 


ENERGY ANALYSIS 
Current status of the environment in China and its trends and 
strategies of development in energies and environments, 
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Energy situation and environmental problems in China.: Final 
report on China-Japan joint study on energy and environ- 
ment, 18:36100 (R;JP;in Japanese) 


ENERGY CONSERVATION 

Billing of heating costs based on actual consumption, 18:36226 
(RA;DK) 

Energy control/energy management: Limitation of energy con- 
sumption and reduction of COz emission, 18:36260 (R;DK;In 
Danish) 

Financing of a revolving funds for energy conservation in 
Poland, 18:36057 (RA;DK) 
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(RA;DK) 

The energy watcher project: Report from the project's first year, 
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Estimation of CO2 emission and preventive measures under de- 
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air pollutants in China in 2015, 18:36145 (RA;JP;in Japanese) 
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markets, and policies throughout the world, 18:36101 (R;US) 
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(Denmark), 18:36261 (RA;DK;In Danish) 
ENERGY INTEGRATED INDUSTRIAL PARKS 
See INDUSTRIAL PARKS 
ENERGY MANAGEMENT 
Data analysis, analytical support, and technology transfer sup- 
port for the Federal Energy Management Program Office of 
Conservation and Renewable Energy Department of Energy: 
Final technical report, August 8, 1987—August 7, 1992, 
18:36217 (R;US) 
European Bank for Reconstruction and Development, 18:36112 
(RA;DK) 
ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY 
Advanced coal technology strategic plan of U.S. Government, 
18:34783 (RA;JP;in Japanese) 
Econometric analysis on petroleum-substituting 
18:34973 (R;JP;in Japanese) 
Energy for generations to come: Part 3. Energy research: Op- 
tions for the 21st century, 18:36119 (R;SE;In Swedish) 
ENERGY SOURCE DEVELOPMENT 
Analysis of selected energy security issues related to US crude 
oil and natural gas exploration, development, production, 
transportation and processing: Final report, Task 13, 
18:36051 (R;US) 
Ground movements associated with gas hydrate production: Fi- 
nal report, 18:34983 (R;US) 
Modifications to Replacement Costs System, 18:34970 (R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
A proposal for the creation of a data base of documents in ac- 
quisition process on behalf of information units in the energy 
sector (ERI, NINR, MPI), 18:38023 (IA;MX;In Spanish) 
Monthly energy review, August 1993, 18:36156 (R;US) 
Treatment and handling of scientific and technical information of 
INIS Atom index data base, specially in environmental and 
economic aspects of energy., 18:38022 (IA;MX;In Spanish) 
ENERGY STORAGE SYSTEMS 
Specific systems studies of battery energy storage for electric 
utilities, 18:36040 (R;US) 
ENERGY SUBSTITUTION 
Investigation on the measures for introduction and promotion of 
new energy/energy-saving technologies by adopting a lease 
system, 18:36272 (R;JP;In Japanese) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
IEAYORAU: IEA/ORAU Long-Term Global Energy-CO2 Model, 
18:37974 (CM;US) 
ENERGY-LEVEL TRANSITIONS 
International bulletin on atomic and molecular data for fusion. 
No. 42-45 Mar 1991 - Dec 1992, 18:37692 (1;XA) 
International bulletin on atomic and molecular data for fusion. 
No. 46, 18:37693 (1;XA) 
ENGINEERED SAFETY SYSTEMS 
See also AIR CLEANING SYSTEMS 
CONTAINMENT SYSTEMS 
REACTOR PROTECTION SYSTEMS 
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Header design evaluation: Final report, 18:37065 (R;US) 

Heater selection criteria for engineered safety features atmos- 
phere filtration systems, 18:35881 (RA;US) 

ENGINEERING 
See also ENVIRONMENTAL ENGINEERING 
RESERVOIR ENGINEERING 

1992 Environmental Summer Science Camp Program 
evaluation: The International Environmental Institute of West- 
inghouse Hanford Company, 18:37912 (R;US) 

The PDQs of FAST: Simplifying function analysis for construc- 
tion value studies, 18:36666 (R;US) 

ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also MICROBIAL EOR 
THERMAL RECOVERY 

A regional evaluation of policy options to increase oil recovery: 
Final report, 18:36159 (R;US) 

Effect of hydrophobicity of the solid substratum on oil displace- 
ment in the Hele-Shaw model, 18:34890 (RA;US) 

MEOR, recent field trials in Romania: Reservoir selection, type 
of inoculum, protocol for well treatment and line monitoring, 
18:34895 (RA;US) 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for Apri+-June 30, 1993: Volume 2, Energy 
Production Research, 18:34960 (R;US) 

ENTOMOLOGY 

See INSECTS 


ENTRY CONTROL SYSTEMS 

An overview of the Advanced Smartcard Access Control System 
(ASACS), 18:37950 (RA;US) 

Issues surrounding the use of cryptographic algorithms and 
smart card applications, 18:37948 (RA;US) 

Practical authorization in large heterogeneous distributed sys- 
tems, 18:37945 (RA;US) 

ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 

1992 Environmental Summer Science Camp Program 
evaluation: The International Environmental Institute of West- 
inghouse Hanford Company, 18:37912 (R;US) 

Annual radiological environmental monitoring report: Watts Bar 
Nuclear Plant, 1992: Operations Services/Technical Pro- 
grams, 18:35922 (R;US) 

Annual radiological environmental operating report, Sequoyah 
Nuclear Plant, 1992, 18:35923 (R;US) 

Annual radiological environmental operating report: Browns 
Ferry Nuclear Plant, 1992: Operations Services/Technical 
Programs, 18:35921 (R;US) 

Current status of the environment in China and its trends and 
strategies of development in energies and environments, 
18:36046 (RA;JP;iIn Japanese) 

Inner-City Energy and Environmental Education Consortium, 
18:37911 (R;US) 

Participation in the International School of Innovative Technolo- 
gies for cleaning the environment held its “Innovative 
Technologies for Cleaning the Environment: Air, Water and 
Soil” in Erice, Italy: Foreign report, April 20-—May 10, 1992, 
18:35324 (R;US) 

The best solution to our Nation’s waste management problem: 
Education, 18:35151 (R;US) 

Travel to Brazil to attend meeting on global poverty and environ- 
mental degradation: Foreign trip report, May 29-June 6, 
1992, 18:36097 (R;US) 

ENVIRONMENTAL EFFECTS 

Analysis of current situation and damages of acid rains in China, 
18:37098 (RA;JP;In Japanese) 

Energy situation and environmental problems in China.: Final 
report on China-Japan joint study on energy and environ- 
ment, 18:36100 (R;JP;in Japanese) 

ENVIRONMENTAL ENGINEERING 

Clean coal technology transfer to developing countries, 

18:36116 (IA;JP;in Japanese) 





Report for survey on businesses for developing environmental 
preservation and effective resource utilization system tech- 
nologies in fiscal year 1992, 18:36254 (R;JP;in Japanese) 

ENVIRONMENTAL EXPOSURE 

Access and use of information resources by Massachusetts, 
18:36085 (RA;US) 

CalTOX, a multimedia total exposure model for hazardous- 
waste sites: Part 1, Executive summary, 18:37186 (R;US) 

EPa’s program for risk assessment guidelines: Exposure is- 
sues, 18:36073 (RA;US) 

Risk assessment activities at NIOSH: Information resources and 
needs, 18:36078 (RA;US) 

ENVIRONMENTAL EXPOSURE PATHWAY 
GWSCREEN2.01: Groundwater Screen, 18:37964 (CM;US) 
ENVIRONMENTAL POLICY 

Electricity end-use efficiency: Experience with technologies, 
markets, and policies throughout the world, 18:36101 (R;US) 

Environmental laws regulating chemicals: Uses of information in 
decision making under environmental statutes, 18:36061 
(RA;US) 

Information resources in state regulatory agencies-a California 
perspective, 18:36042 (RA;US) 

ENVIRONMENTAL PROTECTION AGENCY 

See USEPA 

ENVIRONMENTAL TRANSPORT 

See also RADIONUCLIDE MIGRATION 

Chromatographic studies in the evaluation of the environmental 
fate of pollutants, 18:37160 (RA;XA) 

Methodologies and approaches in experimental studies, using 
radioisotope tracers, of pollutant transport in hydrological en- 
vironment, 18:37203 (RA;XA) 

ENZYMES 

See also DNA HELICASES 

Characterization of xanthan gum degrading enzymes from a heat- 
stable, salt-tolerant bacterial consortium, 18:34980 (RA;US) 

EPA 
See USEPA 
EPIDEMIOLOGY 

Detecting nonlinearity and chaos in epidemic data, 18:37290 

(R;US) 
EPILEPSY 
Single photon emission computed tomography (SPECT) in 
epilepsy, 18:37268 (RA;US) 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPITHELIUM 
Implementation of a single particle high-let irradiation system, 
18:37235 (RA;US) 
EPRI 
Geothermal research at EPRI, 18:35574 (RA;US) 
EPSILON RESONANCES 
See MESONS 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also CONTROL EQUIPMENT 
DISSOLVERS 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HARVESTING EQUIPMENT 
MILITARY EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
WELL LOGGING EQUIPMENT 
X-RAY EQUIPMENT 
Enhanced removal of radioactive particles by fluorocarbon sur- 
factant solutions, 18:35220 (R;US) 
EQUIPMENT INTERFACES 
Header design evaluation: Final report, 18:37065 (R;US) 
EROSION 

Soil erosion determination using the Cs-137 concentration in the 
soil profile, in a rain fall seasonal ecosystem of Mexico., 
18:37163 (IA;MX;In Spanish) 


EXCHANGE (CHARGE) 


ESCHERICHIA COLI 
Noninvasive methodology to study the kinetics of microbial 
growth and metabolism, 18:34887 (RA;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 
See MESONS 
ETHANOL 
Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report, April 1, 1993—June 
30, 1993, 18:34776 (R;US) 
Fuel processing requirements and techniques for fuel cell 
propulsion power, 18:36280 (R;US) 
Vacuum performance of turbo molecular pumps coping with ex- 


tremely high vacuum (EL-processed product), 18:36868 
(RA;JP;In Japanese) 


ETHERS 
Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 9, October 
1, 1992—December 31, 1992, 18:34768 (R;US) 
ETHIOPIA 
Country programme review. Ethiopia, 18:37918 (R;XA) 
ETHOCEL 
See CELLULOSE 
ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also EASTERN EUROPE 
USSR 
European Bank for Reconstruction and Development, 18:36112 
(RA;DK) 
Individual monitoring dosimetry in Europe, 18:37362 (RA;US) 
Survey of promotion subsidies and R and D assistance for coal 
productior/utilization technology. Report 1.: Survey of the 
clean coal technology trend in Europe, 18:34786 (R;JP;In 
Japanese) 
EUROPEAN COMMUNITIES 
OPET - Vilnius, 18:36123 (RA;DK) 
Present status of developing petroleum-substituting energy 
(EC), 18:36175 (R;JP;In Japanese) 
EUROPIUM 151 TARGET 
Production cross-sections of the neutron-deficient isotopes of Bi 
and Pb “°Ca+151,'53Eu reactions, 18:37640 (RA;RU;In Rus- 
sian) 
EUROPIUM 153 TARGET 
Production cross-sections of the neutron-deficient isotopes of Bi 
and Pb *°Ca+'5':15SEu reactions, 18:37640 (RA;RU;In Rus- 
sian) 
EVAPORATIVE COOLING 
Advanced Cooling Technology, Inc. final technical progress re- 
port, 18:36215 (R;US) 
Air quality, desiccant and evaporative cooling systems: Final re- 
port on IEA workshop, 18:36204 (R;SE) 
EVEN-EVEN NUCLEI 
See also CARBON 14 
HELIUM 4 
PLUTONIUM 238 
RADIUM 214 
RADON 222 
STRONTIUM 90 
THORIUM 232 
URANIUM 234 
URANIUM 238 
F-spin purity of 2;* states in even-even nuclei, 18:37602 (R;US) 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCHANGE (CHARGE) 
See CHARGE EXCHANGE 


ERA Vol. 18, No. 12 687 





EXCHANGE (HEAT) 


EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
See also KRYPTON FLUORIDE LASERS 
Study of the laser ablation mechanisms and realization of super- 
conductive mono and multi-layers, 18:36399 (R;FR;In French) 
EXCITED STATES 
On the observation of hybrid resonance state 1 and 1 in the diffrac- 
tively produced 3 x-system, 18:37580 (RA;RU;in Russian) 
EXCITONS 
Decay of non-equilibrium polariton condensate in semiconduc- 
tors, 18:37774 (R;XA) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXCURSIONS 
Verification of computer code FPRETAIN with respect to RIA 
data from SPERT and PBF experiments, 18:35675 (R;JP) 
EXHAUST GASES 
Emission control cost-effectiveness of alternative-fuel vehicles, 
18:36285 (R;US) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SYSTEMS 
A macro actor/token implementation of production systems on a 
data-flow multiprocessor, 18:37936 (R;US) 
Data requirements for an anomaly detector in an automated 
safeguards system using neural networks, 18:35359 (R;US) 
Data-driven parallel production systems: A macro actor/token 
implementation, 18:37934 (R;US) 
EXPLORATION 
Modifications to Replacement Costs System, 18:34970 (R;US) 
EXPLORATORY WELLS 
Hydraulic fracturing test and pressure behavior analysis at the 
TG-2 well, 18:35578 (IA;JP;ln Japanese) 
EXPLOSIONS 
See also CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Analysis of explosion-induced releases of toxic materials at an 
environmental restoration project, 18:35357 (R;US) 
Hydrogen risk and associated calculations, 18:35717 (R;FR) 
Some results of steam explosion research at UCSB, 18:35676 
(RA;US) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
Investigation of high strains at the bottom of the Los Alamos 
confinement vessel, 18:36714 (R;US) 
New LANL gas-driven two-stage gun, 18:37049 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION (BEAM) 
See BEAM EXTRACTION 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION APPARATUSES 
See also EXTRACTION COLUMNS 
A vibration model for centrifugal contactors, 18:35118 (R;US) 
EXTRACTION CHROMATOGRAPHY 
Nickel separation by extraction chromatography and subse- 
quent determination by complexometric potentiometry, 
18:36486 (IA;AR;In Spanish) 
EXTRACTION COLUMNS 
Enhancement of column flotation, 18:34716 (RA;US) 
Mid-year status report for TTP #SR-1320-02 UST: Cs extraction 
testing, 18:35272 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
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F CENTERS 
International conference on defects in insulating materials, 
18:37743 (R;IT) 
F CODES 
FEP 4.16: Fault-tree, Event tree, & P&ID Editors, 18:37976 
(CM;US) 
FESDIF: Finite Element Scalar Diffraction Theory Code, 
18:37961 (CM;US) 
F-1540 RESONANCES 
See MESONS 
FABRIC FILTERS 
Pulse-jet baghouse performance improvement with flue gas 
conditioning, 18:35640 (RA;US) 
Scaleup tests and supporting research for the development of 
duct injection technology, 18:35631 (RA;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILED ELEMENT DETECTION 
Application of the PES-PEPA expert system at the Dukovany 
Nuclear Power Plant, 18:35753 (RA;XA) 
Data on leaking fuel assemblies in LWRs operated in the former 
USSR, 18:35754 (RA;XA) 
FAILED ELEMENT MONITORS 
Experience with the fission products monitoring system in 
Japanese reactors, 18:35752 (RA;XA) 
FAILURE MODE ANALYSIS 
FEP 4.16: Fault-tree, Event tree, & P&ID Editors, 18:37976 
(CM;US) 
FALLOUT 
See also FALLOUT DEPOSITS 
Result of radioactive measurement of the airborne dust and fall- 
out, 18:37172 (R;KP;In Korean) 
Statistical study on the variation of radioactivity of the airborne 
dust and fall-out, 18:37173 (R;KP;In Korean) 
FALLOUT DEPOSITS 
Synthesis of the models used in France for the evaluation of the 
consequences of accident, 18:37140 (R;FR) 
FALLOUT PARTICULATES 
See FALLOUT 
FAR INFRARED RADIATION 
Advanced far infrared detectors, 18:37007 (R;US) 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM ANIMALS 
See DOMESTIC ANIMALS 
FAST EXPERIMENTAL BREEDER REACTOR JAPAN 
See JOYO REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
A portable 0.5- to 16-MeV neutron spectrometer using a liquid 
scintillator, 18:37374 (RA;US) 
FASTENERS 
Conceptual design for PSP mounting bracket, 18:35060 (RA;US) 
Overseas shipments of 48Y cylinders, 18:35066 (RA;US) 
UF, tiedowns for truck transport - right way/wrong way, 
18:35062 (RA;US) 
FATIGUE 
Irradiation effect on fatigue behaviour of zircaloy-4 cladding 
tubes, 18:35714 (R;FR) 





FAULT TREE ANALYSIS 
FEP 4.16: Fault-tree, Event tree, & P&ID Editors, 18:37976 
(CM;US) 
User’s guide for an interactive fault tree editor, PC-CREFTS, 
18:37983 (R;JP;ln Japanese) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL REGION | 
See USA 
FEDERAL REGION Il 
See USA 
FEDERAL REGION Il 
See USA 
FEDERAL REGION IV 
See USA 
FEDERAL REGION IX 
See USA 
FEDERAL REGION V 
See USA 
FEDERAL REGION VI 
See USA 
FEDERAL REGION VII 
See USA 
FEDERAL REGION Viil 
See USA 
FEDERAL REGION X 
See USA 
FEEDBACK 
Design of the ALS transverse coupled-bunch feedback system, 
18:36883 (R;US) 
FERMENTATION 
A mathematical model to optimize fermentation in xanthomonas 
campestris, 18:37287 (RA;US) 
FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB TEVATRON 
A simulation of modulational diffusion for the Fermilab Tevatron, 
18:36793 (R;US) 
Correction schemes to improve the dynamical aperture of the 
Main Injector, 18:36846 (R;US) 
Tevatron injection timing, 18:36847 (R;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
Extended nonabelian symmetries for free fermionic model, 
18:37494 (R;XA) 
FERRITE GARNETS 
Short communications on physics. Experimental and theoretical 
physics. No. 6, 18:37420 (R;RU;In Russian) 
Short communications on physics. Experimental and theoretical 
physics. No. 9, 18:37470 (R;RU;in Russian) 
FERRITIC STEELS 
Guidelines for safe design of shipping packages against brittle 
fracture, 18:36614 (R;:XA) 
Investigations of low-temperature neutron embrittlement of fer- 
ritic steels, 18:35987 (RA;US) 
FFTF REACTOR 
Damage rates for FFTF structural components and surveillance 
assemblies, 18:35832 (R;US) 
TAP-LOOP: Thermal Analysis of Closed Systems, 18:37973 
(CM;US) 
FIBER OPTICS 
Delivery of very high bandwidth with ATM switches and SONET, 
18:38004 (R;US) 
Optoelectronic packaging: A review, 18:38005 (R;US) 
FIBERS 
See also CARBON FIBERS 
OPTICAL FIBERS 
Chronic inhalation studies of man-made vitreous fibers, 
18:35338 (RA;US) 


FISCHER-TROPSCH SYNTHESIS 


Failure of hierarchically structured materials: Statics and dy- 

namics, 18:36439 (R;US) 
FIELD ALGEBRA 

‘Affine’ algebras on the torus, 18:37482 (R;XA) 

Deformation of the exterior algebra and the GLg (r, included in) 
algebra, 18:37478 (R;XA) 

FIELD EFFECT TRANSISTORS 

A FET-switched induction accelerator cell, 18:37900 (R;US) 
FIELDS (ELECTRIC) 

See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 

See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 

See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FILM BADGES 

See PHOTOGRAPHIC FILM DOSEMETERS 
FILM DOSEMETERS 

See PHOTOGRAPHIC FILM DOSEMETERS 
FILM FLOW 

Assessment of models in COBRA-TF code for liquid entrain- 

ments in film-mist flow, 18:36704 (R;JP) 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 

Atomic-scale strain and defect generation in growing films, 
18:36457 (RA;US) 

The influence of electron irradiation on adhesion of metal films, 
18:36349 (IA;IL) 

FILTERS 
See also AIR FILTERS 
FABRIC FILTERS 

Alpha CAM filter particle collection pattern study results, 
18:35153 (R;US) 

An update: DOP replacement in testing machines for filters and 
respirators, 18:37350 (RA;US) 

Ceramic filter for combined fine particulate and NO, control, 
18:34745 (RA;US) 

Ceramic filter for fine particulate control (SBIR), 18:35641 
(RA;US) 

Filter and window behavior for the Advanced Photon Source 
beamline front end, 18:36831 (R;US) 

Integrated Low Emissions Cleanup system for direct coal fueled 
turbines (moving bed, fluid contactor/ceramic filter): Twenty- 
second quarterly status report, January-March 1993, 
18:34755 (R;US) 

Material characterization of the clay bonded silicon carbide can- 
dle filters and ash formations in the W-APF system after 500 
hours of hot gas filtration at AEP: Appendix to Advanced Par- 
ticle Filter: Technical progress report No. 11, January—March 
1993, 18:35653 (R;US) 

Materials performance in coal-fired fluidized-bed combustion 
environments, 18:34817 (R;US) 

Westinghouse filter update, 18:35627 (R;US) 

FINGERPRINTING (OIL SPILLS) 

See PATTERN RECOGNITION 

FINITE ELEMENT METHOD 

Numerical experiment on finite element method for matching 
data, 18:37832 (R;JP;ln Japanese) 

Refining a triangulation of a planar straight-line graph to elimi- 
nate large angles, 18:38003 (R;US) 

FIREDAMP 
See METHANE 
FIRES 
Development of a personal computer code for fire protection anal- 
ysis of DOE facility air-cleaning systems, 18:35883 (RA;US) 
FIREWOOD 
See WOOD FUELS 
FISCHER-TROPSCH SYNTHESIS 

Fischer-tropsch synthesis in supercritical fluids: Quarterly tech- 
nical progress report, April 1, 1993—June 30, 1993, 18:34782 
(R;US) 
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FISCHER-TROPSCH SYNTHESIS 


Technology development for cobalt F-T catalysts: Quarterly 
technical progress report No. 2, January 1, 1993—March 31, 
1993, 18:34775 (R;US) 

[Fischer-Tropsch synthesis in supercritical reaction media]: 
[Quarterly report, Apri-June 1993], 18:34781 (R;US) 

FISH AND WILDLIFE SERVICE 

See USFWS 

FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 

Chickamauga Reservoir 1992 fisheries 
rotenone results, 18:37209 (R;US) 

Columbia River coordinated information system: 
Project summary report, 1992, 18:35490 (R;US) 

Integrated hatchery operations team: Operation plans for 
anadromous fish production facilities in the Columbia River 
Basin, Volume 1: Annual report 1992, 18:35488 (R;US) 

Ocean carrying capacity: Recovery issues for threatened and 
endangered Snake River salmon: Technical report 6 of 11, 
18:35496 (R;US) 

Some interactions between young walleye pollock and their en- 
vironment in the western Gulf of Alaska, 18:37220 (RA;US) 

FISHES 

See also TROUT 

Beam-trawl survey of bay and nearshore fishes of the soft-bottom 
habitat of southern California in 1989, 18:37224 (RA;US) 

Review of some California fisheries for 1990, 18:37219 (RA;US) 

Sardine and anchovy spawning as related to temperature and 
upwelling in the California Current system, 18:37223 (RA;US) 

The shallow-water flatfishes of San Diego County, 18:37225 
(RA;US) 

FISHING INDUSTRY 

Variations in the catch of jack mackerel in the southern Califor- 

nia purse seine fishery, 18:37226 (RA;US) 
FISSILE MATERIALS 

Use of noise analysis methods in process monitoring of future 

fuel cycles, 18:35030 (R;US) 
FISSION 

See also SPONTANEOUS FISSION 

Proceedings of the specialists’ meeting on science and engi- 
neering of fission, 1992, 18:37649 (R;JP;in Japanese) 

FISSION CHAMBERS 

Absolute calibration of the KNT-8 fission chambers, 18:36999 
(RA;RU;in Russian) 

JINR rapid communications. Collection no. 2, 
(R;RU;In Russian) 

FISSION PRODUCT RELEASE 

Analysis with MELCOR of FPs and core materials release and 
transport during three accidents in a PWR plant, 18:35797 
(RA;US) 

Behaviour of core materials and fission product release in 
accident conditions in LWRs: Proceedings of a technical com- 
mittee meeting held in Aix-en-Provence, France, 16-19 March 
1992, 18:36000 (R;XA) 

ESTER-a European severe accident code system, 18:35687 
(RA;US) 

HEVA program: Instrumentation program, 18:35997 (R;FR;In 
French) 

High burnup fuel behavior during a LOCA type accident: The 
Flash 5 experiment, 18:35734 (RA;XA) 

MELCOR assessment at SNL, 18:35689 (RA;US) 

MELCOR verification, benchmarking, and applications experi- 
ence at BNL, 18:35688 (RA;US) 

Mathematical model for fission product transport in the ET-RR-1 
reactor, 18:35979 (RA;XA) 

Method for calculating fission product release from the fuel 
cladding gap of a failed fuel element to the coolant, 18:35768 
(RA;XA) 

Mode! development and analysis of fission product release in 
LWR severe fuel damage conditions, 18:35744 (RA;XA) 

PHEBUS FP release analysis using a microstructure-based 
code, 18:35978 (RA;XA) 


monitoring cove 


Phase 2, 


18:37638 
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Precalculations for the bundle for the first Phebus-FP test FPTO, 
18:35980 (RA;XA) 

Results of ORNL Vi series fission product release tests, 
18:35677 (RA;US) 

The HEVA programme - operating the programme instrumenta- 
tion, 18:35743 (RA;XA) 

Use of ELOCA.MKS to calculate transient fission product release 
from CANDU fuel elements, 18:35813 (RA;XA) 

FISSION PRODUCTS 

Activated charcoal beds for passive mitigation of the radioactiv- 
ity release from severe accidents. Heat transport and dynamic 
noble-gas water-vapour coadsorption, 18:36017 (RA;US) 

Activity of fission products as a function of decay time, and rela- 
tionship to the TBP process, 18:35180 (R:US) 

Experience with the fission products monitoring system in 
Japanese reactors, 18:35752 (RA;XA) 

Mathematical model for fission product transport in the ET-RR-1 
reactor, 18:35979 (RA;XA) 

Measurement methods of gas fission products quantity under 
fuel element claddings by means of deep cooling, 18:35766 
(RA;XA) 

Resuspension of fission products from sump water, 18:35858 
(R;XE) 

Thermochemical data acquisition - Part ll, 18:36531 (R;XE) 

Transmutation of selected fission products in a fast reactor, 
18:35833 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSIONING PLASMA 
Fissioning plasma physics considerations in Nuclear-MHD 
power systems production, 18:36181 (IA;IL) 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAME SPECTROMETRY 
See EMISSION SPECTROSCOPY 
FLANGES 

Test of evaluating seal of BPM electrode flange in vacuum cham- 

ber of 8 GeV storage ring, 18:36965 (RA;JP;In Japanese) 
FLASHED STEAM SYSTEMS 
The commercial requirements for an HDR reservoir supplying a 
double flash power plant, 18:35575 (RA;US) 
FLASKS 
See CASKS 
FLAT MAGNETIC SPECTROMETERS 

Studies on reducing the scale of a double focusing mass spec- 

trometer, 18:37033 (R;US) 
FLAVOR MODEL 
Phenomenological constraints on the flavour asymmetry of the 
nucleon sea, 18:37591 (R;GB) 
FLAWS 
See DEFECTS 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLOTATION 
Micro-agglomerate flotation for deep cleaning of coal: Quarterly 
progress report, April 1—June 30, 1993, 18:34734 (R;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW (HEAT) 
See HEAT FLOW 
FLOW MODELS 

Crossover to two-dimensional turbulence-renormalization group 
approach, 18:37809 (IA;IL) 

Design of a brine and gas permeability field test in rocksalt, 
18:35179 (RA;XE) 

Flowtran assessment for predicting flow instability, 18:36710 
(R;US) 

Modelling and Experiments on GAS migration in repository host 
rocks (MEGAS), 18:35178 (RA;XE) 

New results on MHD flow around obstacles, 18:37791 (IA;IL) 

The plane mixing layer between parallel streams of different ve- 
locities and different densities, 18:36687 (IA;IL) 





Three-dimensional vortex MHD-flows at high Reynolds numbers 
in thin layers of conducting incompressible fluid, 18:37793 
(IA;IL) 

Wavelet analysis of coherent structures from numerical simula- 
tions of turbulent flow, 18:37452 (IA;IL) 

FLOW RATE 

Technical appendix for development for modified streamflows: 
Columbia River and Coastal Basins, 1928-1989, 18:35483 
(R;US) 

FLUE GAS 
Air Pollution Abatement 

Plasma assisted NO, reduction in existing coal combustors: Fi- 

nal report, 18:35655 (R;US) 
Air Pollution Control 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 7, April-June 1993, 18:34808 (R;US) 

Pulse-jet baghouse performance improvement with flue gas 
conditioning, 18:35640 (RA;US) 

Cleaning 

Ninth annual coal preparation, utilization, and environmental con- 

trol contractors conference: Proceedings, 18:34839 (R;US) 
Cooling 

Condensing flue gas cooling in wood-chip fired plants (District 

heating), 18:35464 (RA;DK;In Danish) 
Deashing 

A core separator system for fine particulate removal, 18:34750 
(RA;US) 

Ceramic filter for combined fine particulate and NO, control, 
18:34745 (RA;US) 

Ceramic filter for fine particulate control (SBIR), 18:35641 
(RA;US) 

Chemical characterization of sample extracts of fly ash particles 
from a coal-fired power plant, 18:35642 (RA;US) 

Effect of cohesive properties on fine particle collection and reen- 
trainment, 18:34804 (RA;US) 

Initial work on the fundamental mechanisms in flue gas condi- 
tioning, 18:35639 (RA;US) 

Pulse-jet baghouse performance improvement with flue gas 
conditioning, 18:35640 (RA;US) 

Recent advances in sampling and analysis coal-fired power 
plant emissions for air toxic compounds, 18:35643 (RA;US) 

Decarbonization 

Biological capture of COz from flue gas, 18:35637 (RA;U5) 

The capture and sequestration of power plant CO2, 18:35638 
(RA;US) 

Denitrification 

A novel carbon-based process for flue gas cleanup, 18:35645 
(RA;US) 

Advances in scrubber chemistry, 18:35648 (RA;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 18:36207 (RA;US) 

Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates, 18:34747 (RA;US) 

Ceramic filter for combined fine particulate and NO, control, 
18:34745 (RA;US) 

Combined SO,/NO, control with SOXAL™ process an electrodi- 
alytic regenerative wet scrubbing process, 18:34749 (RA;US) 

Cost-effective catalyst for combined SO,, NO,, and particulate 
control, 18:34746 (RA;US) 

Effects of reburning fuel type on NO, reduction, 18:35635 
(RA;US) 

Enhanced NO, removal in wet scrubbers using metal chelates — 
testing at Miami Fort pilot plant, 18:35636 (RA;US) 

High removal wet scrubbing of SO2 and NOx using electrodialy- 
sis and chemical reduction for regeneration, 18:35646 (RA;US) 

Integrated dry simultaneous SO2/NO, control process, 
18:35647 (RA;US) 

Plasma assisted NO, reduction in existing coal combustors: Fi- 
nal report, 18:35655 (R;US) 

Desulfurization 

A novel carbon-based process for flue gas cleanup, 18:35645 
(RA;US) 

Advanced in-duct sorbent injection for SO2 control, 18:35633 
(RA;US) 


FLUID FLOW 


Advances in scrubber chemistry, 18:35648 (RA;US) 

Alternative formulations of regenerable flue gas cleanup cata- 
lysts: Progress report, March 1, 1993-May 31, 1993, 
18:35656 (R;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 18:36207 (RA;US) 

Combined SO,/NO, control with SOXAL™ process an electrodi- 
alytic regenerative wet scrubbing process, 18:34749 (RA;US) 

Cost-effective catalyst for combined SO,, NO,, and particulate 
control, 18:34746 (RA;US) 

Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 18:35644 (RA;US) 

Duct injection technology: Engineering and design for commer- 
cial applications, 18:35632 (RA;US) 

Enhanced NO, removal in wet scrubbers using metal chelates — 
testing at Miami Fort pilot plant, 18:35636 (RA;US) 

High removal wet scrubbing of SO2 and NO, using electrodialy- 
sis and chemical reduction for regeneration, 18:35646 (RA;US) 

Initial work on the fundamental mechanisms in flue gas condi- 
tioning, 18:35639 (RA;US) 

Integrated dry simultaneous SO2/NO, 
18:35647 (RA;US) 

Management of solid wastes from the Limestone Injection Dry 
Scrubbing (LIDS) clean coal technology: Final report, 
18:34810 (R;US) 

Retrofit of flue gas desulphurization system at Skawina Power 
Station, 18:35634 (RA;US) 

Tung flue gas desulfurization pilot plant, 18:34748 (RA;US) 

[Surface study of absorbents for the removal of SO, and NOx]: 
Quarterly report, March 1—June 30, 1991, 18:35630 (R;US) 

Hot Gas Cleanup 

Characteristics of duct injection residues impacting potential uti- 
lization and disposal, 18:34805 (RA;US) 

Effect of cohesive properties on fine particle collection and reen- 
trainment, 18:34804 (RA;US) 

Nitrogen Oxides 

Technical and economic evaluation of the utilization of stack 
gases treatment with electrons in Mexico., 18:37100 
(IA;MX;In Spanish) 

Sampling 

Chemical characterization of sample extracts of fly ash particles 
from a coal-fired power plant, 18:35642 (RA;US) 

Recent advances in sampling and analysis coal-fired power 
plant emissions for air toxic compounds, 18:35643 (RA;US) 

Scrubbing 

High SOz removal efficiency testing: Technical progress report, 

[1 Apri+-30 June 1993], 18:35658 (R;US) 
Sulfur Oxides 

Technical and economic evaluation of the utilization of stack 
gases treatment with electrons in Mexico., 18:37100 
(IA;MX;In Spanish) 

Trapping 

Aquatic biomass resources and carbon dioxide trapping, 

18:35424 (RA;US) 
Wood 
Condensing flue gas cooling in wood-chip fired plants (District 
heating), 18:35464 (RA;DK;in Danish) 
FLUENCE (NEUTRON) 
See NEUTRON FLUENCE 
FLUID FLOW 
See also FILM FLOW 
GAS FLOW 
LAMINAR FLOW 
LIQUID FLOW 
MULTIPHASE FLOW 
SOLIDS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
VISCOUS FLOW 
VORTEX FLOW 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 3: thermal fluids, 18:35867 (1;MX;In Spanish) 

Modeling studies of the Ahuachapan geothermal field, El Sal- 
vador, 18:35553 (RA;US) 
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New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
3), 18:35928 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
4), 18:35929 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
5), 18:35930 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
2), 18:35927 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
7), 18:35932 (R;US) 

New production reactor flow instability experiments with coolant 
upfiow: Volume 2, Test program and results (Appendix B, Part 

), 18:35931 (R;US) 

New production reactors flow instability experiments with 
coolant upflow: Volume 2, Test program and results (Appen- 
dix B, Part 1), 18:35926 (R;US) 

Numerical simulation of thermal convection in compacting sedi- 
mentary basins, 18:34873 (R;NO) 

On the turbulence structure of recirculating flows behind 
axysymmetric baffles, 18:37786 (IA;IL) 

Wavefront sensors for optical diagnostics in fluid mechanics: 
Application to heated flow, turbulence and droplet evapora- 
tion, 18:36706 (R;US) 

FLUID INJECTION 
See also STEAM INJECTION 
WATERFLOODING 
LMFBR core flowering response to an impulse load, 18:35828 
(R;FR) 
FLUID MECHANICS 
See also ELECTROGASDYNAMICS 
HYDRAULICS 
HY DRODYNAMICS 
MAGNETOGASDYNAMICS 

Experimental study of a shock accelerated thin gas layer, 
18:37454 (R;US) 

HEMP 3D -— a finite difference program for calculating elastic- 
plastic flow, 18:36707 (R;US) 

Wavefront sensors for optical diagnostics in fluid mechanics: 
Application to heated flow, turbulence and droplet evapora- 
tion, 18:36706 (R;US) 

FLUID-STRUCTURE INTERACTIONS 

Liquid storage tanks under seismic excitations, 18:36578 (R;US) 
FLUIDIZED BED 

See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 

Development trends of clean coal technologies in Japan, 
18:34812 (RA;JP;in Japanese) 

FLUIDIZED BEDS 

Bed material agglomeration during fluidized bed combustion: 
Technical progress report, April 1, 1993-June 30, 1993, 
18:34851 (R;US) 

FLUIDIZED-BED COMBUSTION 

The systems and the developmental target for IGCC, 18:34845 
(R;US) 

FLUIDIZED-BED COMBUSTORS 

AFBC Roadbed Project groundwater data, 18:34841 (R;US) 

GeotechnicaV’geochemical characterization of advanced coal 
process waste streams: Task 2, 18:34807 (R;US) 

Westinghouse filter update, 18:35627 (R;US) 

FLUIDS 

See also DISPLACEMENT FLUIDS 

DRILLING FLUIDS 
GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
RESERVOIR FLUIDS 
WORKING FLUIDS 

Hydrodynamic response of viscous fluids under seismic excita- 
tion, 18:35994 (R;US) 
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FLUORINATED ALIPHATIC HYDROCARBONS 
Electron reactions in nonpolar liquids: 
18:36522 (R;US) 
FLUORINE 18 
Methodology for tritium recovery as a by-product in the fluorine 
18 production., 18:36569 (1;MX;in Spanish) 
FLUOROSCOPY 
Evaluation of medical and occupational exposures in interven- 
tional radiology, 18:37337 (IA;JP) 


FLUTE INSTABILITY 
Finite Larmor radius flute mode theory with end loss, 18:37824 
(R;US) 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLY ASH 

A core separator system for fine particulate removal, 18:34750 
(RA;US) 

Ceramic filter for combined fine particulate and NO, control, 
18:34745 (RA;US) 

Ceramic filter for fine particulate control (SBIR), 18:35641 
(RA;US) 

Chemical characterization of sample extracts of fly ash particles 
from a coal-fired power plant, 18:35642 (RA;US) 

Development of fly ash-based slope protection materials for waste 
disposal ponds: Topical report, Task 7.7, 18:34806 (R;US) 

Effect of cohesive properties on fine particle collection and reen- 
trainment, 18:34804 (RA;US) 

Fly ash utilization in McLean County, North Dakota: Topical re- 
port, Task 7.25, 18:36246 (R;US) 

Hydrothermal reactions of fly ash: [Quarterly] report, April 1, 
1993—June 31, 1993, 18:34809 (R;US) 

Recent advances in sampling and analysis coal-fired power 
plant emissions for air toxic compounds, 18:35643 (RA;US) 

Suppression of fine ash formation in pulverized coal flames: 
Quarterly technical progress report No. 3, April 1, 1993—June 
30, 1993, 18:34853 (R;US) 

FLYWHEEL ENERGY STORAGE 

Electromechanical battery research and development at the 
Lawrence Livermore National Laboratory: Revision 1, 
18:36038 (R;US) 

FLYWHEELS 

Electromechanical battery research and development at the 

Lawrence Livermore National Laboratory, 18:36284 (R;US) 
FOAMS 

Foam flow through porous media in the presence of residual oil: 
The role of thin-film forces, 18:34951 (RA;US) 

In-situ aging of roof systems containing polyisocyanurate roof 
insulation foamed with alternative blowing agents, 18:36209 
(R;US) 

Shock compression of low-density foams, 18:36466 (R;US) 

Synthesis and characterization of melamine-formaldehyde aero- 
gels, 18:36459 (RA;US) 

The influence of disjoining pressure on foam stability and flow in 
porous media, 18:34950 (RA;US) 

FOCK METHOD 
See HARTREE-FOCK METHOD 
FOCK SELF-CONSISTENT FIELD 
See HARTREE-FOCK METHOD 
FOG (SPRAYS) 
See SPRAYS 
FOILS 
Laser driven hydrodynamic instability experiments: Revision 1, 
18:37850 (R;US) 
FOLIAR UPTAKE 
Uptake of small particles by tree canopies, 18:37084 (R;FR) 
FOOD 
See also MILK 
SEAFOOD 

Access and use of information resources in assessing health 
risks from chemicals in food, 18:36081 (RA;US) 

Environmental surveillance at Los Alamos during 1991: Envi- 
ronmental protection group, 18:35334 (R;US) 


Pressure effects, 





Production of eggs by the copepod Calanus pacificus in the 
southern California sector of the California Current system, 
18:37288 (RA;US) 

FOOD AND DRUG ADMINISTRATION 

See USFDA 

FOOD CHAINS 
Estimation of 1945 to 1957 food consumption: Hanford Environ- 
mental Dose Reconstruction Project, 18:37380 (R;US) 
FOOD IRRADIATION 
See FOOD PROCESSING 
IRRADIATION 
FOOD PROCESSING 

Quantitative chemical analysis of lead in canned chillis by spec- 
trophotometric and nuclear techniques., 18:36492 (I;MX;In 
Spanish) 

FOODSTUFFS 

See FOOD 

FORESTS 

Deposition of long-range transported atmospheric pollutants in 
southern Norway and elucidation of a method for predicting 
their potential effect on soil acidification and regional element 
mobility in forest soils, 18:37117 (R;NO) 

FORM FACTORS 

Qualitative and quantitative aspects of the QCD theory of elastic 

form factors, 18:37506 (R;US) 
FORMALDEHYDE 
Synthesis and characterization of melamine-formaldehyde aero- 
gels, 18:36459 (RA;US) 
FORMALIN 
See FORMALDEHYDE 
FORMALITH 
See FORMALDEHYDE 
FORMAMIDE 
Femtosecond Raman-induced Kerr effect study of polar solvent 
dynamics: Amides, 18:36520 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMING (MATERIALS) 
See MATERIALS WORKING 
FORMOL 
See FORMALDEHYDE 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PETROLEUM 
SHALE OIL 

Cost and quality of fuels for electric utility plants, 1992, 
18:36157 (R;US) 

Fossil Energy Program semiannual progress report for October 
1992 through March 1993, 18:34854 (R;US) 

FOSSIL-FUEL POWER PLANTS 
Air Pollution Control 

Projections of air toxic emissions from coal-fired utility combus- 
tion: Input for hazardous air pollutant regulators, 18:34811 
(R;US) 

Boilers 

A core separator system for fine particulate removal, 18:34750 
(RA;US) 

Combined SO,/NO, control with SOXAL™ process an electrodi- 
alytic regenerative wet scrubbing process, 18:34749 (RA;US) 

Development and testing of an advanced high efficiency coal 
combustor Phase III industrial boiler retrofit, 18:34832 (RA;US) 

Development and testing of an industrial scale, coal fired slag- 
ging combustion system, 18:34831 (RA;US) 

Radiative heat transfer in coal furnaces, 18:35620 (RA;US) 

Reburn technology for NO, control on a cyclone-fired boiler: An 
update, 18:34821 (RA;US) 

Research on fundamental aspects of inorganic particle deposi- 
tion in coal-fired equipment, 18:34827 (RA;US) 


FOSSIL-FUEL POWER PLANTS 
Meetings 


Superclean coal-water slurry combustion testing in an oil-fired 
boiler, 18:34820 (RA;US) 
Tung flue gas desulfurization pilot plant, 18:34748 (RA;US) 
Utilization of coal-water fuels in fire-tube boilers, 18:34737 
(RA;US) 
Corrosion Resistant Alloys 
Investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 18:35624 (R;US) 
Design 
Duct injection technology: Engineering and design for commer- 
cial applications, 18:35632 (RA;US) 
Economic Analysis 
Duct injection technology: Engineering and design for commer- 
cial applications, 18:35632 (RA;US) 
Environmental Engineering 
Development of the Integrated Environmental Control Model, 
18:35649 (RA;US) 
Feasibility Studies 
Development of a high-performance coal-fired power generating 
system with a pyrolysis gas and char-fired high temperature 
furnace, 18:35622 (RA;US) 
Engineering development of coal-fired high-performance power 
generation systems, 18:35623 (RA;US) 
Financing 
Proceedings of the opportunities in the synfuels industry, 
18:35626 (R;US) 
Flue Gas 
A novel carbon-based process for flue gas cleanup, 18:35645 
(RA;US) 
Advanced in-duct sorbent injection for SO. control, 18:35633 
(RA;US) 
Biological capture of COz from flue gas, 18:35637 (RA;US) 
Ceramic filter for fine particulate control (SBIR), 18:35641 
(RA;US) 
Chemical characterization of sample extracts of fly ash particles 
from a coal-fired power plant, 18:35642 (RA;US) 
Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 18:35644 (RA;US) 
Effects of reburning fuel type on NO, reduction, 18:35635 
(RA;US) 
Enhanced NO, removal in wet scrubbers using metal chelates — 
testing at Miami Fort pilot plant, 18:35636 (RA;US) 
High SOz removal efficiency testing: Technical progress report, 
[1 Apri+30 June 1993], 18:35658 (R;US) 
High removal wet scrubbing of SO2 and NO, using electrodialy- 
sis and chemical reduction for regeneration, 18:35646 (RA;US) 
Initial work on the fundamental mechanisms in flue gas condi- 
tioning, 18:35639 (RA;US) 
Plasma assisted NO, reduction in existing coal combustors: Fi- 
nal report, 18:35655 (R;US) 
Pulse-jet baghouse performance improvement with flue gas 
conditioning, 18:35640 (RA;US) 
Recent advances in sampling and analysis coal-fired power 
plant emissions for air toxic compounds, 18:35643 (RA;US) 
Retrofit of flue gas desulphurization system at Skawina Power 
Station, 18:35634 (RA;US) 
The capture and sequestration of power plant COz, 18:35638 
(RA;US) 
The role of coal preparation in the precombustion control of haz- 
ardous air pollutants, 18:34742 (RA;US) 
Fuel Substitution 
Engineering development of advanced physical fine coal clean- 
ing for premium fuel applications: Quarterly technical 
progress report No. 3, Aprit+-June 1993, 18:34733 (R;US) 
Heat Resisting Alloys 
investigation of austenitic alloys for advanced heat recovery and 
hot gas cleanup systems, 18:35624 (R;US) 
Maintenance 
Scaleup tests and supporting research for the development of 
duct injection technology, 18:35631 (RA;US) 
Meetings 
Proceedings of the opportunities in the synfuels industry, 
18:35626 (R;US) 
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FOSSIL-FUEL POWER PLANTS 
Operation 


Operation 

Scaleup tests and supporting research for the development of 

duct injection technology, 18:35631 (RA;US) 
Retrofitting 

The Corette retrofit: Conceptual design summary, 18:36191 
(IA;IL) 

Wabash River Coal Gasification Combined Cycle Repowering 
Project: Clean Coal Technology Program: Environmental As- 
sessment, 18:35625 (R;US) 

Solid Wastes 

Characteristics of duct injection residues impacting potential uti- 
lization and disposal, 18:34805 (RA;US) 

GeotechnicaVgeochemical characterization of advanced coal 
process waste streams: Task 2, 18:34807 (R;US) 

Technology Assessment 

Development of the Integrated Environmental Control Model, 

18:35649 (RA;US) 
FOULING 

Chemical reaction fouling model for single-phase heat transfer, 

18:36517 (R;US) 
FOUR-BODY PROBLEM 

Study of the critical points at infinity arising from the failure of 
the Palais-smale condition for n-body type problems, 
18:37418 (R;XA) 

FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 

Comparison of pressure transient response in intensely and 
sparsely fractured reservoirs, 18:35542 (RA;US) 

Doublet heat sweep model with bounded initial temperature dis- 
tribution, 18:35569 (RA;US) 

On relative permeability of rough-walled fractures, 18:35546 
(RA;US) 

Stability of two phase zones below fissured caprock, 18:35588 
(RA;US) 

The Fuzhou geothermal system (P.R. China): Natural state and 
exploitation modelling study of a low temperature, fracture 
zone system, 18:35562 (RA;US) 

FRACTURES 

See also HYDRAULIC FRACTURES 

Failure of hierarchically structured materials: Statics and dy- 
namics, 18:36439 (R;US) 

FRAGMENTS (FALLOUT) 

See FALLOUT 

FRANCE 

Monthly results of measurements; February 1993, 18:37183 
(R;FR;in French) 

Monthly results of measurements; 
(R;FR;In French) 

Order of 15 October 1992 amending the Order of 26 March 1974 
on the competence of persons licensed to use radioelements in 
unsealed sources for medical uses, 18:37277 (|;FR;in French) 

Order of 15 September 1992 concerning the Regulations for the 
transport of dangerous goods (provisions on road transport 
and alphabetical list of goods) (Dangerous Goods 1992 No. 
1), 18:35377 (1;FR;In French) 

FREE ELECTRON LASERS 

Demonstration of ultraviolet lasing with a low energy electron 
beam, 18:36727 (R;US) 

Initial performance of Los Alamos Advanced Free Electron 
Laser, 18:36728 (R;US) 

Performance of the high brightness linac for the Advanced Free 
Electron Laser Initiative at Los Alamos, 18:36780 (R;US) 

Simulations of the Ondine experiment with the solitude code, 
18:37930 (R;FR;In French) 

FREE RADICALS 

See RADICALS 

FREEZERS 

Alternative refrigerants and refrigeration cycles for domestic re- 

frigerators, 18:36264 (R;US) 
FRENCH ORGANIZATIONS 

Decree No 92-1311 of 17 December 1992 implementing Section 
6 of Act No 91-1381 of 30 December 1991 concerning ra- 
dioactive waste management, 18:38039 (1;FR;In French) 


March 1993, 18:37184 
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Decree No 92-1366 of 29 December 1992 on public interest 
groups constituted by Section 12 of Act No. 91-1381 of 30 
December 1991 concerning research on radioactive waste 
management, 18:38038 (1;FR;in French) 

Decree No. 92-1391 of 30 December 1992 on the National Ra- 
dioactive Waste Management Agency, 18:38037 (I;FR;In 
French) 

EDF national emergency organization, 18:38034 (I;XA) 

FREONS 

Report of the 1992FY survey on non-freon heat pump technol- 
ogy, 18:36249 (R;JP;In Japanese) 

Technology and applied conditions of non-CFC compression 
type heat pump, 18:36250 (RA;JP;In Japanese) 

Velocity measurements in a boundary layer with a density gradi- 
ent, 18:37461 (R;US) 

FRESH WATER 

Additional oil production during field trials in Russia, 18:34899 
(RA;US) 

Location of leakages in the fresh water primary network distribu- 
tion in the Nuclear Center., 18:35393 (IA;MX;In Spanish) 

FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 

FRIAMBIENT PROCESS 
See COAL LIQUEFACTION 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Application of Sy and Monte Carlo codes to the SHEBA critical 
assemblies, 18:36622 (R;US) 

Data on leaking fuel assemblies in LWRs operated in the former 
USSR, 18:35754 (RA;:XA) 

Debris induced fuel failures on uranium and MOX fuel in Beznau 
|, 18:35759 (RA;XA) 

Dynamic modelling of PWR fuel assembly for seismic behav- 
iour, 18:35716 (R;FR) 

Dynamic structural response of reactor-core subassemblies (hex- 
cans) due to accident overpressurization, 18:35827 (R;US) 
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Results of post-reactor investigations of WWER-1000 untight 
fuel assembly, 18:35770 (RA;XA) 

Study on stress corrosion cracking of fuel cladding tube, 
18:35816 (RA; XA) 

The duplex conception: Making corrosion resistant cladding be- 
have in a LOCA like classic tubing, 18:35732 (RA;XA) 
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Siemens KWU experience with LWR fuel: failure evaluation, 
mechanisms and remedies, 18:35749 (RA;XA) 
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High-temperature H2S-removal processes using limestones, 
18:34751 (R;US) 

FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
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Ab-initio calculation of the valence-band offset at strained 
GaAs/InAs (001) heterojunction, 18:37427 (R;XA) 
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hexafluoride (UF) sampling and transfer facility, 18:35063 
(RA;US) 

GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

BARCT: A conservative approach to regulating radionuclide 
emissions, 18:35381 (RA;US) 

Dissolution off-gases at the marcoule pilot facility: lodine trap- 
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GASES 
See also AIR 
COAL GAS 
ELECTRON GAS 
EXHAUST GASES 
FUEL GAS 
RARE GASES 
SYNTHESIS GAS 
VOLCANIC GASES 
Separation and identification of carboxylic acids in MALT sam- 
ples from the headspace gases in Hanford tank 103C, 
18:35221 (R;US) 
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Motor Gasoline Market Model documentation report, 18:34968 
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The refinement of soil gas analysis as a geological investigative 
technique: first results, 18:37157 (RA;XE) 

US Geological Survey Committee for the Advancement of 
Science in the Yucca Mountain Project symposium on “Frac- 
tures, Hydrology, and Yucca Mountain”: Abstracts and 
summary, 18:35255 (R;US) 

GEOLOGIC MODELS 

Multidisciplinary data substantiate Vapliq model of the Los 

Azufres geothermal system, 18:35544 (RA;US) 
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Aquatic species project, 





Two-dimensional simulation of the Krafla-Hvitholar geothermal 

field, Iceland, 18:35583 (RA;US) 
GEOLOGIC STRATA 

Microbially enhanced oil recovery field pilot, Payne County, Ok- 

lahoma, 18:34891 (RA;US) 
GEOMAGNETIC FIELD 

Determination of the geomagnetic external contribution by non- 

linear optimization methods, 18:37440 (R;XA) 
GEOPHYSICAL SURVEYS 

See also SEISMIC SURVEYS 

Proceedings of the 88th (spring 1993FY) SEGJ Conference, 
18:37400 (|;JP;In Japanese) 

GEORGIA TECH. RESEARCH REACTOR 

See GTRR REACTOR 

GEOTHERMAL AREAS 
See GEOTHERMAL FIELDS 
GEOTHERMAL DISTRICT HEATING 

Geothermal direct-heat utilization assistance: 

progress report, April-June 1993, 18:35591 (R;US) 
GEOTHERMAL ENERGY 

Advances in geothermal research, 18:35571 (RA;US) 

Future prospects for geothermal energy development in Califor- 
nia, 18:35572 (RA;US) 

GEOTHERMAL FIELDS 

See also AHUACHAPAN GEOTHERMAL FIELD 
CERRO PRIETO GEOTHERMAL FIELD 
EAST MESA GEOTHERMAL FIELD 
GEYSERS GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
KRAFLA GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 

Evaluation of reservoir model predictions for the Olkaria East 
geothermal field, Kenya, 18:35584 (RA;US) 

Hydrology of the Sumikawa geothermal prospect, Japan, 
18:35543 (RA;US) 

Multidisciplinary data substantiate Vapliq model of the Los 
Azufres geothermal system, 18:35544 (RA;US) 

NEDO's project on geothermal reservoir engineering: A reser- 
voir engineering study of the Sumikawa geothermal field, 
Japan, 18:35582 (RA;US) 

Radon as a guide to geothermal exploration. The case of Chipi- 
lapa geothermal field in El Salvador., 18:35560 (IA;MX;In 
Spanish) 

Shear-wave reflection method in a geothermal area.: Case 
study in the Yutsubo area, 18:35559 (IA;JP;In Japanese) 

Simulation of pressure response data from geothermal reser- 
voirs by lumped parameter models, 18:35551 (RA;US) 

Three-dimensional temperature field reconstruction in geother- 
mal reservoirs based on the spline approximation of Green’s 
formula, 18:35555 (RA;US) 

Tracer testing at Los Azufres, 18:35567 (RA;US) 

GEOTHERMAL FLUIDS 

The hydrogeologic-geochemical model of Cerro Prieto revisited, 

18:35549 (RA;US) 
GEOTHERMAL HOT-WATER SYSTEMS 
Reservoir compressibility from water-influx modeling of liquid- 
dominated systems, 18:35554 (RA;US) 
GEOTHERMAL INDUSTRY 
Research can keep geothermal competitive, 18:35573 (RA;US) 
GEOTHERMAL POWER PLANTS 

Current status and future research objectives for the HGP-A 
generator facility, 18:35576 (RA;US) 

Geothermal research at EPRI, 18:35574 (RA;US) 

One curve fits all, 18:35577 (RA;US) 

GEOTHERMAL REGIONS 
See GEOTHERMAL FIELDS 
GEOTHERMAL WELLS 

Cold-water injection into single- and two-phase geothermal 
reservoirs, 18:35566 (RA;US) 

Evaluation of productivity improvement by hydraulic fracturing us- 
ing PTS logging at the TG-2 well, 18:35579 (IA;JP;In Japanese) 

Measurement results and evaluation of BHTV logging and FMI 
logging at the TG-2 well, 18:35557 (IA;JP;ln Japanese) 
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Results of well logging operations at the Ahuachapan geother- 
mal field, El Salvador, 18:35563 (RA;US) 

SP monitoring during the hydraulic fracutring using the TG-2 
well, 18:35558 (IA;JP;ln Japanese) 

The use of computers in well test analysis, 18:35561 (RA;US) 

GERMANIUM ALLOYS 

Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Annual subcontract 
report, 1 February 1992-31 January 1993, 18:36729 (R;US) 

GERMANIUM DETECTORS 

See GE SEMICONDUCTOR DETECTORS 
GERMANIUM ISOTOPES 

Semiconductor isotope engineering, 18:36443 (R;US) 
GERMANIUM SELENIDES 

Fragmentation of Ge;_, Sn, Seo glasses, 18:36432 (R;XA) 
GERMS (MICROORGANISMS) 

See MICROORGANISMS 
GEYSERS GEOTHERMAL FIELD 

Anomalous behaviour of hydrogen in steam from vapour- 
dominated geothermal systems, 18:35593 (RA;US) 

The occurrence of acid-leached graywacke at the geysers, 
Sonoma County, California, 18:35550 (RA;US) 

GINZBURG-LANDAU THEORY 

Numerical experiments on the Ginzburg-Landau equations, 

18:37757 (R;US) 
GLASS 

See also BOROSILICATE GLASS 

Optics survivability support: Volume 1, Final report, 18:37024 
(R;US) 

GLAZING 
The energy performance of prototype holographic glazings, 
18:36222 (R;US) 
GLOBAL CLIMATE CHANGE 
See CLIMATIC CHANGE 
GLOBAL WARMING 
See GREENHOUSE EFFECT 
GLOVEBOXES 

Glovebox oxygen monitoring system, 18:36671 (R;US) 

Glovebox withdrawals to hermetically sealed canisters, 
18:36673 (R;US) 

Seismic qualification of gloveboxes and contained safety-class 
components through substructure and sequential analysis, 
18:36674 (R;US) 

GLOVES 
Investigation of natural latex rubber gloves, 18:36675 (R;US) 
GLUON MODEL 

Approximate determination of the gluon density at low-x from 

the F2 scaling violations, 18:37592 (R;GB) 
GLUONS 
Approximate determination of the gluon density at low-x from 
the F, scaling violations, 18:37592 (R;GB) 
GOBAR GAS 
See METHANE 
GOLD 
Automated HMC assembly, 18:37038 (R;US) 
Generation of intense ultrashort x-ray pulses, 18:36747 (R;US) 
GOLD 197 TARGET 
Searching for high baryon density at the AGS with ARC, 
18:37623 (R;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAINS (CEREAL) 
See CEREALS 
GRAND GULF-1 REACTOR 

Analysis of accidents during the mid-loop operating state at a 
PWR, 18:35708 (RA;US) 

Level 1 risk anaylsis of Low Power and Shutdown operations at 
a BWR: Phase 2 results, 18:35709 (RA;US) 

Summary of an abridged assessment of shutdown risk for a 
mark II! boiling water reactor, 18:35707 (RA;US) 

GRAND GULF-2 REACTOR 

Analysis of accidents during the mid-loop operating state at a 

PWR, 18:35708 (RA;US) 
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GRAND GULF-2 REACTOR 


Level 1 risk anaylsis of Low Power and Shutdown operations at 
a BWR: Phase 2 results, 18:35709 (RA;US) 
Summary of an abridged assessment of shutdown risk for a 
mark II] boiling water reactor, 18:35707 (RA;US) 
GRANITES 
Comparison of the simulated diffusion of 2°°U and °°U isotopes 
with profile data from granite fractures, 18:37176 (R;GB) 
Uranium distribution in Brazilian granitic rocks. Identification of 
uranium provinces: Final report for the period 15 May 1989 
September 1992, 18:34995 (R;XA) 
GRANULAR MATERIALS 
Mulled coal: A beneficiated coal form for use as a fuel or fuel in- 
termediate: Phase 3, Final report, 18:34729 (R;US) 
Nuclear magnetic resonance studies of granular flows: Techni- 
cal progress report for the quarter ending June 30, 1993, 
18:37028 (R;US) 
GRAPHITE 
Environmental and health effects review for obscurant graphite 
flakes: Final report, 1991 July—-1993 May, 18:37393 (R;US) 
Performance of carbon-based hot frit substrates: 2, Coating 
performance studies in hydrogen at atmospheric pressure, 
18:36426 (R;US) 
Performance of carbon-based hot frit substrates: |, Low pres- 
sure helium and hydrogen testing, 18:35806 (R;US) 
Positron annihilation study of graphite, glassy carbon and 
Cg9/C79 fullerene, 18:37730 (RA;JP) 
Ultrasonic examination of nuclear graphite for acceptance test in 
HTTR, 18:35983 (R;JP) 
GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 
GRAVIMELT PROCESS 
Moist caustic leaching of coal, 18:34787 (PA;US) 
Molten-caustic-leaching (gravimelt process) system integration 
project, 18:34738 (RA;US) 
GRAVITATIONAL FIELDS 
Spinor and isospinor structure of relativistic particle propaga- 
tors, 18:37488 (R;XA) 
GRAYWACKE 
The occurrence of acid-leached graywacke at the geysers, 
Sonoma County, California, 18:35550 (RA;US) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES REGION 
See USA 
GREAT PLAINS 
See USA 
GREENHOUSE EFFECT 
Climate of the Earth - natural variations and man’s influence, 
18:37120 (R;SE;In Swedish) 
Health effects of global warming: Problems in assessment, 
18:37131 (R;US) 
The R&D of biomass integrated gasifiers: 
BIG/STIG, 18:35430 (RA;US) 
GREENHOUSE GASES 
1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Evaluation of the existing industrial technologies 
based on CO2 emmissions, 18:37094 (R;JP;In Japanese) 
1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Survey on researches related to separation and 
storage of huge amount of carbon dioxide evolved, 18:36099 
(R;JP;in Japanese) 
Efficient abatement of different greenhouse gases, 18:36153 
(R;NO) 
National greenhouse gas accounts: 
sources and sinks, 18:37118 (R;SE) 
GROUND DISPOSAL 
Land Disposal Restrictions (LDR) program overview, 18:35132 
(R;US) 
GROUND MOTION 
Estimation of ground motions for large earthquakes in the New 
Madrid and Savannah River Regions, 18:35818 (RA;US) 
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GROUND RELEASE 

A large scale laboratory investigation into the movement of gas 
and water through clay barriers exposed to the environment, 
18:35174 (RA;XE) 

Gas generation by radiolysis of rocksalt - Haw project, 18:35173 
(RA;XE) 

Gas generation in supercompacted waste products, 18:35170 
(RA;XE) 

Gas pressure build up in radioactive waste disposal: hydraulic 
and mechanical effects, 18:35177 (RA;XE) 

Heat induced gas generation in sock salt, 18:35172 (RA;XE) 

Long-term sealing of openings in salt formations, 18:35175 
(RA;XE) 

Modelling and Experiments on GAS migration in repository host 
rocks (MEGAS), 18:35178 (RA;XE) 

Modelling of gas generation, 18:35168 (RA;XE) 

The REV Project-experimental installations with a view to mea- 
surements of gas release and formation during radioactive 
waste package emplacement in large boreholes at the Asse 
salt mine, 18:35171 (RA;XE) 


GROUND STATES 
Plaquette expansion of the Heisenberg and XY chains, 
18:37607 (R;AU) 
GROUND SUBSIDENCE 


Ground movements associated with gas hydrate production: Fi- 
nal report, 18:34983 (R;US) 


GROUND WATER 
Cesium 137 


Some problems of the radionuclide migration research, 
18:35898 (RA;XA) 


Chemical Analysis 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: First quarter 1993, 18:37192 
(R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: First quarter 1993, 18:37191 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1992 and 1992 summary, 
18:37190 (R;US) 

Contamination 

Revised hazards study — Underground storage of radioactive 
liquid wastes, 18:35187 (R;US) 

The influence of interfacial properties on the two-phase liquid 
flow of organic contaminants in groundwater: Final report, 
July 1, 1989-June 30, 1992, 18:37145 (R;US) 

Vadose Zone Modeling Workshop proceedings, March 29-30, 
1993, 18:35349 (R;US) 


Decontamination 
Pacific Northwest Laboratory tasks supporting the Office of 
Technology Development national program, 18:35345 (R;US) 
Removal of heavy-metal pollutants from ground water using a 
reverse-osmosis/coupled-transport hybrid system, 18:35238 
(RA;US) 


Environmental Exposure Pathway 
GWSCREEN2.01: Groundwater Screen, 18:37964 (CM;US) 


Environmental Transport 
Methodologies and approaches in experimental studies, using 
radioisotope tracers, of pollutant transport in hydrological en- 
vironment, 18:37203 (RA;XA) 


Fluid Flow 

Distribution and chemistry of fracture-lining zeolites at Yucca 
Mountain, Nevada, 18:35208 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: First quarter 1993, 18:37191 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1992 and 1992 summary, 
18:37190 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium processing site at Naturita, Colorado: Ap- 
pendix A of Attachment 3, Calculations: Preliminary final, 
18:35319 (R;US) 





US Geological Survey Committee for the Advancement of 
Science in the Yucca Mountain Project symposium on “Frac- 
tures, Hydrology, and Yucca Mountain”: Abstracts and 
summary, 18:35255 (R;US) 

Fulvic Acids 

Comparative study of humic and fulvic substances in groundwa- 
ters. Pt. 3. Metal complexation with humic substances. V. 2. 
Appendices, 18:37146 (R;GB) 

Extraction and characterisation of aqueous organic acids from 
natural waters, 18:35138 (R;GB) 


Humic Acids 

Comparative study of humic and fulvic substances in groundwa- 
ters. Pt. 3. Metal complexation with humic substances. V. 2. 
Appendices, 18:37146 (R;GB) 

Extraction and characterisation of aqueous organic acids from 
natural waters, 18:35138 (R;GB) 

Monitoring 

Environment, Safety and Health Progress Assessment of the Mor- 
gantown Energy Technology Center (METC), 18:36096 (R;US) 

Environmental Restoration Site-Specific Plan for the Portsmouth 
Gaseous Diffusion Plant, FY 93, 18:35346 (R;US) 

Environmental surveillance at Los Alamos during 1991: Envi- 
ronmental protection group, 18:35334 (R;US) 

Groundwater impact assessment for the 216-U-17 Crib, 200 
West Area, 18:35258 (R;US) 

Groundwater impact assessment report for the 100-D Ponds, 
18:35259 (R;US) 

Metallurgical Laboratory Hazardous Waste Management Facility 
groundwater monitoring report: First quarter 1993, 18:37192 
(R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: First quarter 1993, 18:37191 (R;US) 

Mixed Waste Management Facility (MWMF) groundwater moni- 
toring report: Fourth quarter 1992 and 1992 summary, 
18:37190 (R;US) 

Savannah River Site Environmental Report for 1992, 18:35291 
(R;US) 

Site Safety Plan for Lawrence Livermore National Laboratory 
CERCLA investigations, 18:35347 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program 
1991 well installation report, 18:37150 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
Fourth quarter 1992, 18:37151 (R;US) 

Radionuclide Migration 

Comments on “Use of conditional simulation in nuclear waste site 
performance assessment” by Carol Gotway, 18:35131 (R;US) 

Contribution of Hanford liquid effluents to strontium-90 levels in 
offsite soils, 18:35289 (R;US) 

DPCT: Deterministic-Probalistic Model For Contaminant Trans- 
port, 18:37975 (CM;US) 

GWSCREEN2.01: Groundwater Screen, 18:37964 (CM;US) 

Migration of radioactive waste nuclides in groundwater, 
18:37161 (RA;XA) 

Natural series nuclide and rare-earth element studies of ground- 
waters from two radioactive deposits, 18:37201 (RA;XA) 

Rare Earths 

Natural series nuclide and rare-earth element studies of ground- 

waters from two radioactive deposits, 18:37201 (RA;XA) 
Remedial Action 
Feasibility of the Shallow High Resolution Seismic Reflection 
Technique for Use at the Hanford Site, 18:35350 (R;US) 
Groundwater remediation at the Hanford site, 18:35241 (RA;US) 
Sampling 

AFBC Roadbed Project groundwater data, 18:34841 (R;US) 
Separation Processes 

Groundwater remediation at the Hanford site, 18:35241 (RA;US) 
Strontium 90 

Some problems of the radionuclide migration research, 
18:35898 (RA;XA) 

Surface Tension 

Aqueous microbial biosurfactant solutions exhibiting ultra-low 

tension at oil-water interfaces, 18:34884 (RA;US) 


HADRONIC PARTICLE DECAY 


Uranium 234 

Interaction of solutes with geologic media. Uranium, thorium 
and radium isotope profiles of aqueous and mineral phases in 
a lateritic weathered zone, 18:37200 (RA;XA) 

Uranium 238 

Interaction of solutes with geologic media. Uranium, thorium 
and radium isotope profiles of aqueous and mineral phases in 
a lateritic weathered zone, 18:37200 (RA;XA) 

Water Pollution 

Closure plan for the High-Explosives Open Burn Treatment 
Facility at Lawrence Livermore National Laboratory, Experi- 
mental Test Site 300, 18:37057 (R;US) 

Water Quality 

Groundwater impact assessment for the 216-U-17 Crib, 200 
West Area, 18:35258 (R;US) 

Remedial action and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Attach- 
ment 3, Groundwater hydrology report, 18:35310 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix C to Attachment 3, Calculations, 18:35313 (R;US) 

GROUP THEORY 

De Rham complexes of q-analogue of general linear group 
GL,(N), 18:37412 (R;XA) 

Quantum group and Manin plane related to a coloured braid 
group representation, 18:37415 (R;XA) 

Quantum subgroups and quantum co-set spaces and differential 
calculi on them, 18:37413 (R;XA) 

GROWTH (CRYSTAL) 

See CRYSTAL GROWTH 
GTRR REACTOR 

GTRR physics support, 18:35934 (RA;US) 
GULF OF ALASKA 

Some interactions between young walleye pollock and their en- 
vironment in the western Gulf of Alaska, 18:37220 (RA;US) 

GULF OF CALIFORNIA 
Holoplanktonic polychaetes from the Gulf of California: August- 
September 1977, 18:37222 (RA;US) 
GUNS 
New LANL gas-driven two-stage gun, 18:37049 (R;US) 
GYROMAGNETIC RATIO 

An experimentally derived magnetic moment for the fz ;2 proton 

in trans-lead nuclei, 18:37599 (R;AU) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


H CODES 
HMSII: Holdup Measurement System Il, 18:37965 (CM;US) 
HABITAT 

Fish habitat improvement projects in the Fifteenmile Creek and 
Trout Creek Basins of central Oregon: Field review and man- 
agement recommendations, 18:35486 (R;US) 

Wildlife mitigation and restoration for Grand Coulee Dam: Blue 
Creek Project, Phase 1, 18:35487 (R;US) 

HACHIMANTAI 

Case histories of array CSMT survey at Minami-kayabe and 
Sengan area, 18:35556 (IA;JP;in Japanese) 

Hydrology of the Sumikawa geothermal prospect, Japan, 
18:35543 (RA;US) 

NEDO's project on geothermal reservoir engineering: A reser- 
voir engineering study of the Sumikawa geothermal field, 
Japan, 18:35582 (RA;US) 

HADRON-HADRON INTERACTIONS 

Hadronic molecules and scattering amplitudes from the nonrela- 

tivistic quark model, 18:37528 (R;US) 
HADRONIC PARTICLE DECAY 

Low-energy hadronic interactions beyond the current algebra 
approach, 18:37546 (R;XA) 

Measurement of the Bt and B° lifetimes, 18:37531 (R;US) 
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HADRONS 


HADRONS 
See also BARYONS 
MESONS 
JINR rapid communications. Collection no. 2, 18:37638 
(R;RU;In Russian) 
JINR rapid communications. Collection no. 4, 18:37581 
(R;RU;In Russian) 
Phenomenology of very high multiplicity production processes, 
18:37550 (RA;RU) 
Spin effects in the elastic scattering of nucleons and new approach 
to problems of spin structure of hadrons, 18:37548 (R;RU) 
HAFNIUM 178 TARGET 
Observation of neutron radiative capture-reaction on exotic iso- 
mer 178", Hf, 18:37646 (RA;RU;In Russian) 
HAFNIUM BORIDES 
Chemical dynamics of the synthesis of refractory-metal car- 
bides, 18:36413 (RA;US) 
HAFNIUM CARBIDES 
Chemical dynamics of the synthesis of refractory-metal car- 
bides, 18:36413 (RA;US) 
HAFNIUM COMPLEXES 
Analytical study of zirconium and hafnium a-hydroxy carboxy- 
lates, 18:36488 (1;BR;In Portuguese) 
HAFNIUM ISOTOPES 
Cross sections of fast neutron capture and transmission for the 
rare earth element isotopes, '®’Ta and 1°70, 18:37626 
(R;RU;In Russian) 
HAFNIUM OXIDES 
Low severity upgrading of F-T waxes with solid superacids: Quar- 
terly report, March 1, 1993—May 31, 1993, 18:34774 (R;US) 
HALL GENERATORS 
See MHD GENERATORS 
HAMAOKA-1 REACTOR 
Fuel failure at Hamaoka Unit 1, 18:35670 (RA;XA) 
HAMAOKA-3 REACTOR 
Water chemistry for dose reduction at Hamaoka Nuclear Power 
Station, 18:35673 (IA;JP) 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS 
The Hamiltonian structures of the super KP hierarchy associ- 
ated with an even parity superlax operator, 18:37409 (R;XA) 
HANDBOOKS 
See MANUALS 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (MATERIALS) 
See MATERIALS HANDLING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD NEUTRON RADIOGRAPHY FACILITY 
See TRIGA-1-HANFORD REACTOR 
HANFORD PRODUCTION REACTORS 
200 Area processing rates, 18:35971 (R;US) 
Conversion of a “K” Reactor to single-purpose power recovery: 
Feasibility study, 18:35973 (R;US) 
Hanford reactor and separations facility advantages, 18:35975 
(R;US) 
Process optimization 709 program, 18:35974 (R;US) 
Report of measurement of radiation through Hanford Shield Pro- 
duction Test No. 105-213-P, 18:35999 (R;US) 
Use of cascade-depleted uranium, 18:35972 (R;US) 
HANFORD RESERVATION 
Chemical Feedstocks 
200 Area processing rates, 18:35971 (R;US) 
Neutron Dosimetry 
Hanford personnel neutron dosimetry problems and solutions, 
18:37359 (RA;US) 
Nonradioactive Waste Management 
Corrective action strategy for single-shell tanks containing or- 
ganic chemicals, 18:35260 (R;US) 
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Operation 

Events of importance for week ending December 15, 1948, 
18:35937 (R;US) 

Events of importance for week ending December 22, 1948, 
18:35938 (R;US) 

Events of importance for week ending December 7, 1949, 
18:35967 (R;US) 

Events of importance for week ending February 16, 1949, 
18:35939 (R;US) 

Events of importance for week ending February 23, 1949, 
18:35940 (R;US) 

Events of importance for week ending June 15, 1949, 18:35947 
(R;US) 

Events of importance for week ending March 16, 1949, 
18:35942 (R;US) 

Events of importance for week ending March 23, 1949, 
18:35943 (R;US) 

Events of importance for week ending March 30, 1949, 
18:35944 (R;US) 

Events of importance for week ending March 9, 1949, 18:35941 
(R;US) 

Events of importance for week ending May 18, 1949, 18:35946 
(R;US) 

Events of importance for week ending May 4, 1949, 18:35945 
(R;US) 

Events of importance for week ending November 3, 1948, 
18:35936 (R;US) 

Office of Hanford Directed Operations activities for week of 
November 3, 1947, 18:35935 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 24, 1949], 18:35955 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 10, 1949], 18:35953 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 17, 1949], 18:35954 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 31, 1949], 18:35956 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending December 14, 1949], 18:35968 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending December 28, 1949], 18:35970 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending December 21, 1949], 18:35969 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 27, 1949], 18:35952 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 6, 1949], 18:35949 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 13, 1949], 18:35950 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 20, 1949], 18:35951 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending June 22, 1949], 18:35948 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 9, 1949], 18:35964 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 23, 1949], 18:35966 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 2, 1949], 18:35963 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 16, 1949], 18:35965 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 5, 1949], 18:35959 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 19, 1949], 18:35961 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 26, 1949], 18:35962 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 12, 1949], 18:35960 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending September 14, 1949], 18:35957 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending September 21, 1949], 18:35958 (R;US) 





Program Management 

Events of importance for week ending December 15, 1948, 
18:35937 (R;US) 

Events of importance for week ending December 22, 1948, 
18:35938 (R;US) 

Events of importance for week ending December 7, 1949, 
18:35967 (R;US) 

Events of importance for week ending February 16, 1949, 
18:35939 (R;US) 

Events of importance for week ending February 23, 1949, 
18:35940 (R;US) 

Events of importance for week ending June 15, 1949, 18:35947 
(R;US) 

Events of importance for week ending March 16, 1949, 
18:35942 (R;US) 

Events of importance for week ending March 23, 1949, 
18:35943 (R;US) 

Events of importance for week ending March 30, 1949, 
18:35944 (R;US) 

Events of importance for week ending March 9, 1949, 18:35941 
(R;US) 

Events of importance for week ending May 18, 1949, 18:35946 
(R;US) 

Events of importance for week ending May 4, 1949, 18:35945 
(R;US) 

Events of importance for week ending November 3, 1948, 
18:35936 (R;US) 

Office of Hanford Directed Operations activities for week of 
November 3, 1947, 18:35935 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 31, 1949], 18:35956 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 10, 1949], 18:35953 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 17, 1949], 18:35954 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending August 24, 1949], 18:35955 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending December 21, 1949], 18:35969 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending December 14, 1949], 18:35968 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending December 28, 1949], 18:35970 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 20, 1949], 18:35951 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 13, 1949], 18:35950 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 6, 1949], 18:35949 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending July 27, 1949], 18:35952 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending June 22, 1949], 18:35948 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 9, 1949], 18:35964 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 23, 1949], 18:35966 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 2, 1949], 18:35963 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending November 16, 1949], 18:35965 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 5, 1949], 18:35959 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 26, 1949], 18:35962 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 12, 1949], 18:35960 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending October 19, 1949], 18:35961 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending September 14, 1949], 18:35957 (R;US) 

[Office of Hanford Directed Operations events of importance for 
week ending September 21, 1949], 18:35958 (R;US) 


HAZARDOUS MATERIALS 


Purex Process 
Preliminary study of multiple fuel processing at the Purex Plant, 
18:35013 (R;US) 
Radiation Protection 
Hanford Radiological Protection Support Services annual report 
for 1992, 18:36028 (R;US) 
Radioactive Effluents 
Environmental releases for calendar year 1992, 18:35290 (R;US) 
Estimation of 1945 to 1957 food consumption: Hanford Environ- 
mental Dose Reconstruction Project, 18:37380 (R;US) 
Radioactive Waste Management 
Hanford Site Waste Storage Tank Information Notebook, 
18:35257 (R;US) 
Proposed waste discard limits for Purex, 18:35182 (R;US) 
Radioactive Waste Processing 
Advanced technology, 18:35224 (RA;US) 
Baseline technology for Hanford tank waste, 18:35223 (RA;US) 
Science and technology perspective, 18:35225 (RA;US) 
Radioactive Waste Storage 
Action plan for responses to abnormal conditions in Hanford 
Site radioactive waste tanks with high organic content: Revi- 
sion 1, 18:35256 (R;US) 
Redox Process 
Preliminary study of multiple fuel processing at the Purex Plant, 
18:35013 (R;US) 
Remedial Action 
100 Area excavation treatability test plan: Revision 1, 18:35327 
(R;US) 
200 North Aggregate Area source AAMS report, 18:35325 (R;US) 
Concepts for immobilized extractants, 18:35242 (RA;US) 
Groundwater remediation at the Hanford site, 18:35241 (RA;US) 
Phase 1 remedial investigation report for 200-BP-1 operable 
unit: Volume 2, 18:35326 (R;US) 
Russian: United States Environmental Restoration Workshop, 
18:35329 (R;US) 
Sodium Dichromate Barrel Landfill expedited response action 
proposal, 18:35328 (R;US) 
Separation Equipment 
Separations capability, 18:35014 (R;US) 
Separation Processes 
Separations capability, 18:35014 (R;US) 
Waste Management 
Hanford site ER and WM needs, 18:35228 (RA;US) 
Hazardous chemical and radioactive wastes at Hanford, 
18:35226 (RA:US) 
Waste Processing 
Hanford-specific waste constituents, 18:35227 (RA;US) 
HAPO 
History and costs of waste storage at HAPO, 18:35186 (R;US) 
HARD SOLDERING 
See BRAZING 
HARMONIC GENERATION 
Theory of high-order harmonic generation, 18:37680 (RA;US) 
HARTREE APPROXIMATION 
See HARTREE-FOCK METHOD 
HARTREE-FOCK METHOD 
Molecular modeling, 18:36453 (RA;US) 
HARVESTING EQUIPMENT 
Whole tree harvesting systems for wood fuel, 18:35422 (R;GB) 
HASTELLOY C-276 
See HASTELLOYS 
HASTELLOY C-4 
See HASTELLOYS 
HASTELLOYS 
See also ALLOY-NISOCR22FE18MO9 
Methodology to calculate wall thickness in metallic pipes., 
18:35394 (IA;MX;In Spanish) 
HAWAII 
Current status and future research objectives for the HGP-A 
generator facility, 18:35576 (RA;US) 
HAZARDOUS MATERIALS 
See also TOXIC MATERIALS 
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HAZARDOUS MATERIALS 
Biological Effects 


Biological Effects 

Information resources and the correlation of response patterns 
between biological end points, 18:37391 (RA;US) 

Information resources for assessing health effects from chemi- 
cal exposure: Challenges, priorities, and future issues, 
18:36092 (RA;US) 

National toxicology program chemical nomination and selection 
process, 18:36079 (RA;US) 

Chemical Properties 

Chemical substructure analysis in toxicology, 18:37390 (RA;US) 

Structure activity relationships to assess new chemicals under 
TSCA, 18:36067 (RA;US) 

Dose-Response Relationships 

Information resources and the correlation of response patterns 

between biological end points, 18:37391 (RA;US) 
Emission 

Environmental releases for calendar year 1992, 18:35290 (R;US) 

Projections of air toxic emissions from coal-fired utility combus- 
tion: Input for hazardous air pollutant regulators, 18:34811 
(R;US) 

Environmental Exposure 

EPA's program for risk assessment guidelines: Quantification 
issues, 18:36072 (RA;US) 

EPa’s program for risk assessment guidelines: Exposure is- 
sues, 18:36073 (RA;US) 

Environmental Exposure Pathway 

CalTOX, a multimedia total exposure model for hazardous- 

waste sites: Part 1, Executive summary, 18:37186 (R;US) 
Environmental Transport 

CalTOX, a multimedia total exposure model for hazardous- 
waste sites: Part 1, Executive summary, 18:37186 (R;US) 

Hazardous materials in aquatic environments of the Mississippi 
River basin: Quarterly project status report, April 1, 1993- 
June 30, 1993, 18:37197 (R;US) 

Preliminary assessment report for Army Aviation Support Facil- 
ity No. 3, Installation 13307, Hunter Army Airfield, Savannah, 
Georgia: Installation Restoration Program, 18:37168 (R;US) 


Preliminary assessment report for Fort William Henry Harrison, 
Montana Army National Guard, Helena, Montana: Installation 
Restoration Program, 18:37167 (R;US) 

Preliminary assessment report for Grubbs/Kyle Training Center, 


Smyrna/Rutherford County Regional Airport, 

47340, Smyrna, Tennessee: 

gram, 18:37166 (R;US) 
Evaluation 

Integrated risk information system (IRIS), 18:36088 (RA;US) 

Structure activity relationships to assess new chemicals under 
TSCA, 18:36067 (RA;US) 

Genetic Effects 

Quantitative genetic activity graphical profiles for use in chemi- 

cal evaluation, 18:36068 (RA;US) 
Ground Disposal 

Land Disposal Restrictions (LDR) program overview, 18:35132 

(R;US) 
Health Hazards 

Concluding remarks: Where do we go from here?, 18:36093 
(RA;US) 

Risk assessment and toxicology databases for health effects as- 
sessment, 18:36089 (RA;US) 

Information 

How information resources are used by federal agencies in risk 
assessment applications, 18:36075 (RA;US) 

How information resources are used by federal agencies in risk 
assessment application: Rapporteur summary, 18:36082 
(RA;US) 

Information Systems 
Information resources for assessing health effects from chemi- 


cal exposure: Challenges, priorities, and future issues, 
18:36092 (RA;US) 
Packaging 
Hazardous and mixed waste transportation program, 18:35070 
(RA;US) 
Hazardous materials 
18:36589 (RA;US) 


Installation 
Installation Restoration Pro- 


package performance regulations, 
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Photolysis 
Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 
Radioactive Waste Processing 
Technical area status report for waste destruction and stabiliza- 
tion, 18:35141 (R;US) 
Remedial Action 
Preliminary assessment report for Camp Carroll Training Cen- 
ter, Installation 02045, Anchorage, Alaska: _ Installation 
Restoration Program, 18:37037 (R;US) 
Risk Assessment 
Concluding remarks: Where do we go from here?, 18:36093 
(RA;US) 
EPA's program for risk assessment guidelines: Quantification 
issues, 18:36072 (RA;US) 
EPA's risk assessment guidelines: Overview, 18:36070 (RA;US) 
How information resources are used by federal agencies in risk 
assessment applications, 18:36075 (RA;US) 
Structure-Activity Relationships 
Chemical substructure analysis in toxicology, 18:37390 (RA;US) 
Toxicity 
Hazardous materials in aquatic environments of the Mississippi 
River basin: Quarterly project status report, April 1, 1993— 
June 30, 1993, 18:37197 (R;US) 
Transport 
Hazardous materials 
18:36589 (RA;US) 
TRANSNET -— access to radioactive and hazardous materials 
transportation codes and databases, 18:35089 (RA;US) 
Transportation Management Workshop: Proceedings, 18:35105 
(R;US) 
Underground Storage 
Preliminary assessment report for Camp Carroll Training Cen- 
ter, Installation 02045, Anchorage, Alaska: _ Installation 
Restoration Program, 18:37037 (R;US) 
Waste Processing 
Hazardous waste treatment and environmental remediation re- 
search, 18:35206 (R;US) 
Waste Transportation 
Hazardous and mixed waste transportation program, 18:35070 
(RA;US) 


package performance regulations, 


HCDA 


See REACTOR CORE DISRUPTION 


HD 8077 


See NICKEL BASE ALLOYS 


HE-3 COUNTERS 


Design and performance of a new high accuracy combined 
small sample neutron/gamma detector, 18:37005 (R;US) 

Optimisation of the high level neutron well coincidence counting 
system, 18:36987 (R;IN) 


HEAD END PROCESSES 


The safety case for the thermal oxide reprocessing plant at Sell- 
afield, 18:35189 (RA;XA) 


HEALTH HAZARDS 


Access and use of information resources by Massachusetts, 
18:36085 (RA;US) 

Assessing human health risk in the USDA forest service, 
18:36080 (RA;US) 

Evolution of toxicology information systems, 18:36064 (RA;US) 

Information and technology: A coexistence without limits, a be- 
ginning with no apparent ending, 18:36065 (RA;US) 

Information resource use and need in risk assessment, 
18:36077 (RA;US) 

Information resources used in health risk assessment by the 
New Jersey Department of Environmental Protection, 
18:36086 (RA;US) 

Risk assessment and toxicology databases for health effects as- 
sessment, 18:36089 (RA;US) 

The challenge of information access, 18:36066 (RA;US) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 





Ceramic Technology Project data base: September 1992 sum- 
mary report, 18:36406 (R;US) 

Ceramic Technology Project semiannual progress report, April 
1992—September 1992, 18:36408 (R;US) 

Development of improved processing and evaluation methods 
for high reliability structural ceramics for advanced heat en- 
gine applications, Phase 1: Final report, 18:36407 (R;US) 

HEAT EXCHANGERS 

See also RADIATORS 

Boiling heat transfer in a small horizontal rectangular channel, 
18:36679 (R;US) 

Chemical cleaning of heat exchangers, 18:35859 (IA;AR;In 
Spanish) 

Handbook on process integration: Method for establishing opti- 
mal energy systems and the evaluation of these in energy 
technological and economical relations, 18:36248 (R;DK;In 
Danish) 

Materials performance in coal-fired fluidized-bed combustion 
environments, 18:34817 (R;US) 

Performance comparisons of enhanced tubes with discrete and 
wavy disruption shapes, 18:36677 (R;US) 

Review of corrosion behavior of ceramic heat exchanger mater- 
als: Corrosion characteristics of silicon carbide and silicon 
nitride: Final report, September 11, 1992—March 11, 1993, 
18:36398 (R;US) 

HEAT FLOW 

Modeling studies of the Ahuachapan geothermal field, El Sal- 
vador, 18:35553 (RA;US) 

Numerical simulation of thermal convection in compacting sedi- 
mentary basins, 18:34873 (R;NO) 

HEAT FLUX 
Design of an actively cooled plate calorimeter for the investiga- 
tion of pool fire heat fluxes, 18:35098'(RA;US) 
HEAT PUMPS 
See also AiR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 

Adsorption analysis of ammonia in an aqueous solution, 
18:36201 (R;US) 

Heat pumps for houses with direct electric heating, 18:36205 
(R;SE;In Swedish) 

Status of developing other non-fluorocarbon heat pump tech- 
nologies, 18:36253 (RA;JP;ln Japanese) 

Technology and applied conditions of non-CFC compression 
type heat pump, 18:36250 (RA;JP;in Japanese) 

HEAT RESISTING ALLOYS 

See also ALLOY-CO60CR30W4 
ALLOY-FE46NI33CR21 
ALLOY-NI50CR22FE18MO9 
ALLOY-NI76CR15FE8 
ALLOY-ZR98SN-4 
STEEL-CR17NI12MO3-L 
STEEL-CR19NI10-L 
STEEL-CR2MOV 
STEEL-NIMOCR 

Incoloy 908 database report: On process — structure — property 
relationship, 18:36324 (R;US) 

HEAT SINKS 
Microchannel heatsinks for high average power laser diode ar- 
rays, 18:36746 (R;US) 
HEAT SOURCES (RADIOISOTOPE) 
See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 

See also SEASONAL THERMAL ENERGY STORAGE 

Optimal scheduling of coproduction with a storage, 18:36041 
(R;DK) 

Scaling and corrosion: Annex VI - Environmental and chemical 
aspects of thermal energy storage in aquifers, 18:36039 (R;SE) 

HEAT TRANSFER 

A combined heat transfer and quartz dissolution/deposition model 
for a hot dry rock geothermal reservoir, 18:35594 (RA;US) 

Doublet heat sweep model with bounded initial temperature dis- 
tribution, 18:35569 (RA;US) 


HEAVY WATER COOLED REACTORS 


EHD enhancement of pool and in-tube boiling of alternate refrig- 
erants: Final report, 15 January 1993-15 June 1993, 
18:36216 (R;US) 

VELVET2: Turbulent Flow in LMFBR Rod Bundle, 18:37972 
(CM;US) 

HEAT TRANSMISSION 
See HEAT TRANSFER 


HEATERS 
See also SPACE HEATERS 
Heater selection criteria for engineered safety features atmos- 
phere filtration systems, 18:35881 (RA;US) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
Development of a coal-water slurry fired commercial-scale 
space heating system, 18:34834 (RA;US) 
Krakow clean fossil fuels and energy efficiency project, 
18:34835 (RA;US) 
HEAVY ION ACCELERATORS 
See also BROOKHAVEN RHIC 
HHIRF ACCELERATOR 
HILACS 
lon sources for induction linac driven heavy ion fusion, 18:37889 
(R;US) 
The recirculator, 18:37906 (RA;US) 


HEAVY ION LINEAR ACCELERATORS 
See HILACS 


HEAVY ION REACTIONS 
See also CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
OXYGEN 18 REACTIONS 
SULFUR 32 REACTIONS 

Algebraic and coordinate space potentials from heavy ion scat- 
tering, 18:37617 (R;AU) 

Algebraic scattering theory and heavy ion scattering, 18:37652 
(R;AU) 

Fluctuation in nuclear dynamics and multifragmentation, 
18:37615 (R;FR) 

Heavy ion scattering; a fixed energy inverse problem, 18:37653 
(R;AU) 

Is the universal approach to the subthreshold and cumulative 
processes in relativistic nuclear collisions possible?, 18:37616 
(RA;RU;In Russian) 

HEAVY IONS 

A model for track formation due to electronic slowing down of 
swift heavy ions in metallic materials. Experimental survey in 
bismuth, 18:37741 (R;FR;in French) 

Damage induced by swift heavy ions in a pure metallic target: 
iron. Experimental results and numerical simulation, 18:37742 
(R;FR;In French) 

Time-of-flight heavy ion backscattering spectrometry, 18:36512 
(R;US) 

HEAVY MEDIA SEPARATION 

Bench scale testing of micronized magnetite beneficiation: 
Quarterly technical progress report No. 1, Apri-June 1993, 
18:34732 (R;US) 

HEAVY OILS 
See PETROLEUM 


HEAVY WATER COOLED REACTORS 

See also GTRR REACTOR 

PHWR TYPE REACTORS 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
6), 18:35931 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
7), 18:35932 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
3), 18:35928 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
5), 18:35930 (R;US) 
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HEAVY WATER COOLED REACTORS 


New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
4), 18:35929 (R;US) 
New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
2), 18:35927 (R;US) 
New production reactors flow instability experiments with 
coolant upflow: Volume 2, Test program and results (Appen- 
dix B, Part 1), 18:35926 (R;US) 
HEBER GEOTHERMAL FIELD 
Fluid chemistry and hydrology of the Heber geothermal system, 
California, 18:35545 (RA;US) 
HECTORITE 
See MONTMORILLONITE 
HEISENBERG MODEL 
Plaquette expansion of the 2D anti-ferromagnetic Heisenberg 
model, 18:37608 (R;AU) 
Plaquette expansion of the Heisenberg and XY chains, 
18:37607 (R;AU) 
HELAC 
See LINEAR ACCELERATORS 
HELIUM 
Analytic cross sections for collisions of H, Hz, He and Li atoms 
and ions with atoms and molecules, 1, 18:37696 (R;JP) 
Helium isotopic abundance variation in nature, 18:37399 (R;US) 
Low-energy continuum-electron emission at O° from O% + He 
collisions, 18:37682 (R;US) 
Photoabsorption and Compton scattering in ionization of helium 
at high photon energies, 18:37702 (R;US) 
Report of the 1992FY survey on commercialization of Stirling 
engine utilization equipment, 18:36279 (R;JP;in Japanese) 
Single and double ionization of helium by high-energy photon 
impact, 18:37701 (R;US) 
Testing double ionization mechanisms with highly-charged ions, 
18:37683 (R;US) 
HELIUM 4 
Neutron and PIMC determination of the longitudinal momentum 
distribution of HCP, BCC and normal liquid “He, 18:37739 
(R;US) 
HELIUM ASH 
Princeton University Plasma Physics Laboratory Theory Division 
quarterly report, January 1—March 31, 1993, 18:37845 (R;US) 
HELIUM DILUTION REFRIGERATORS 
A novel scheme to handle highly pulsed loads with a standard 
helium refrigerator, 18:37901 (R;US) 
Design verification and acceptance tests of the ASST-A helium 
refrigeration system, 18:36948 (R;US) 
HEMANGIOMAS 
See ANGIOMAS 
HEMATITE 
Shock response of porous 2Al + Fe20O3 powder mixtures, 
18:36409 (R;US) 
HEPTANE 
Chemical kinetic mechanism for the oxidation of paraffinic hydro- 
carbons needed for primary reference fuels, 18:34978 (R;US) 
Determination of densities of materials by gamma radiation at- 
tenuation coefficient., 18:35396 (IA;MX;In Spanish) 
HERA STORAGE RING 
The H1 detector, 18:36988 (R;FR) 
HERBICIDES 
Biomonitoring of fish communities, using the Index of Biotic In- 
tegrity (IBI) in Rabbit Creek-Cat Creek Watershed, Summer 
1992, 18:37212 (R;US) 
HETEROCYCLIC COMPOUNDS 
See also AZOLES 
POLYCYCLIC SULFUR HETEROCYCLES 
THIOPHENE 
A more efficient method of preparing 3,3-dinitroazetidine, 
18:36544 (R;US) 
HETEROGENEOUS CATALYSIS 
Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 
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HETEROJUNCTIONS 
Ab-initio calculation of the valence-band offset at strained 
GaAs/InAs (001) heterojunction, 18:37427 (R;XA) 
HFIR REACTOR 
A system analysis computer model for the High Flux Isotope 
Reactor (HFIRSYS Version 1), 18:35988 (R;US) 
HFR REACTOR 
Experiment HFR-B1: A preliminary analysis of the water-vapor 
injection experiments in capsule 3, 18:35998 (R;US) 
HHIRF 
See HHIRF ACCELERATOR 
HHIRF ACCELERATOR 
A remote control console for the HHIRF 25-MV Tandem Accel- 
erator, 18:36893 (R;US) 
HIGGS BOSONS 
CP test in the W pair production via photon fusion at NLC, 
18:37503 (R;AU) 
CP violation in Higgs decays, 18:37502 (R;AU) 
The quark mass spectrum in the Universal Seesaw model, 
18:37516 (R;GB) 
Theoretical determination of the masses of the Higgs Boson and 
the Top Quark in the Standard Model, 18:37505 (R;NO) 
Top and Higgs mass predictions in supersymmetric SU(5) model 
with big top quark Yukawa coupling constant, 18:37586 (R;FR) 
HIGGS MODEL 
Why is the Higgs doublet light?, 18:37578 (R;XA) 
HIGH ENERGY PHYSICS 
High energy physics program at Texas A&M University: Final 
report, April 1, 1990—March 31, 1991, 18:37468 (R;US) 
Particle physics experiments 1992, 18:37595 (R;GB) 
Proceedings of the school for young high energy physicists, 
18:37472 (R:GB) 
Theoretical particle physics: 
18:37469 (R;US) 
HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 
See HFIR REACTOR 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-FREQUENCY HEATING 
Outgassing radiofrequency waveguides transmitting high contin- 
uous power, 18:37852 (R;FR;In French) 
HIGH-LEVEL RADIOACTIVE WASTES 
Calcination 
Physical and chemical characteristics of fluorineV/sodium calcine 
generated during 30 cm Pilot-Plant Run 17, 18:35270 (R;US) 
Chemical Analysis 
Hanford-specific waste constituents, 18:35227 (RA;US) 
Measurement of ferrocyanides and oxyanions in waste sludges 
by Fourier transform infrared reflection methods, 18:36515 
(R;US) 
Decontamination 
Advanced chemical separations in support of the clean option 
strategy, 18:35119 (R;US) 
Leaks 
Revised hazards study — Underground storage of radioactive 
liquid wastes, 18:35187 (R;US) 
Radioactive Waste Disposal 
A strategy for the derivation and use of sorption coefficients in 
performance assessment calculations for the Yucca Mountain 
site, 18:35192 (RA;US) 
Annual report to Congress, FY 1992, 18:35144 (R;US) 
Sealing of haw-boreholes in salt formations: objectives and first 
results of the Debora-project, 18:35176 (RA;XE) 


Progress report, FY 1993, 





Radioactive Waste Processing 

Combining extractant systems for the simultaneous extraction of 
transuranic elements and selected fission products, 18:35233 
(RA;US) 

Development of a Nitric/Formic Acid process to reduce hydro- 
gen emissions during sludge treatment in the DWPF, 
18:35271 (R;US) 

Independent Technical Review of In-Tank Precipitation (ITP) at 
the Savannah River Site, 18:35134 (R;US) 

New ion exchange materials and their potential use for nuclear 
waste treatment, 18:35243 (RA;US) 

Physical and chemical characteristics of fluorinel/sodium calcine 
generated during 30 cm Pilot-Plant Run 17, 18:35270 (R;US) 

Redox and extraction chemistry of actinides U, Np, Pu, Am 
complexed with the phosphotungstate ligand: P2W470.,,1°- 
18:35122 (R;FR) 

Talc-silicon glass-ceramic waste forms for immobilization of 
high- level calcined waste, 18:35269 (R;US) 

Radioactive Waste Storage 

Action plan for responses to abnormal conditions in Hanford 
Site radioactive waste tanks with high organic content: Revi- 
sion 1, 18:35256 (R;US) 

Separation Processes 
Welcome and introductory remarks, 18:35222 (RA;US) 
Simulation 

Measurement of ferrocyanides and oxyanions in waste sludges 
by Fourier transform infrared reflection methods, 18:36515 
(R;US) 

Solidification 

Studies of waste form and buffer material performance at Japan 

Atomic Energy Research Institute, 18:35191 (R;JP) 
Underground Disposal 

Bibliography of Yucca Mountain Project (YMP) publications at 
Lawrence Livermore National Laboratory (January 1978 
through September 1993), 18:35210 (R;US) 

Distribution and chemistry of fracture-lining zeolites at Yucca 
Mountain, Nevada, 18:35208 (R;US) 

Rationale for determining MCC spent fuel acquisitions, 
18:35254 (R;US) 

Site characterization progress report: Yucca Mountain, Nevada, 
October 1, 1992—March 31, 1993, No. 8, 18:35145 (R;US) 

Summary report on the evaluation of a 1977-1985 edited sorp- 
tion data base for isotherm modeling, 18:35204 (R;US) 

Yucca Mountain Site Characterization Project Technical Data 
Catalog (quarterly supplement), 18:35146 (R;US) 

Underground Storage 

Revised hazards study — Underground storage of radioactive 
liquid wastes, 18:35187 (R;US) 

Selected issues on geochemical transport modeling for high- 
level nuclear waste repository, 18:35202 (RA;US) 

Vitrification 
Measurement of cesium emissions during the vitrification of sim- 
ulated high level radioactive waste, 18:35214 (RA;US) 
HIGH-SULFUR CRUDE OIL 
See SOUR CRUDES 
HIGH-TC SUPERCONDUCTORS 

Neutron scattering study of the YBazCu30¢,, system, 18:37760 
(R;FR) 

Short communications on physics. Experimental and theoretical 
physics. No. 6, 18:37420 (R;RU;In Russian) 

Superconducting flux flow devices, digital circuits and memo- 
ries, 18:37771 (R;US) 

Aqueous Solutions 

Dissolution of YBazCu307 in acidic aqueous solutions, 

18:36402 (1;AR;In Spanish) 
Critical Current 

Superconducting property measurements in tape geometry, 

18:37765 (R;US) 
Crystal Structure 

Crystal structure of Lap_,Ba,CuO,: Effects of Ba substitution 

and pressure, 18:37768 (R;JP) 
Dissolution 

Dissolution of YBazCu307 in acidic aqueous solutions, 

18:36402 (1;AR;In Spanish) 


HIPURE PROCESS 


Electric Conductivity 
Electrical transport in Lag_,Sr,CuO4_,, 18:36390 (R;US) 
Gauge invariance and transport properties in superconductors 
above T., 18:37766 (R;XA) 
Optical conductivity and resistivity in the two-band emery model, 
18:37767 (R;XA) 
Gauge Invariance 
Gauge invariance and transport properties in superconductors 
above Tc, 18:37766 (R;XA) 
Holes 
Probing interface structure and bonding at atomic resolution by 
STEM, 18:36474 (R;US) 
Kondo Effect 
Non-fermi-liquid and multichannel Kondo phenomena _ in 
Y;-xU,Pdg3 and related alloys, 18:37769 (R;US) 
Photoemission and the electronic properties of heavy fermions — 
limitations of the Kondo model, 18:37770 (R;US) 
Magnetic Properties 
Relaxation of hysteresis loop in a single crystal of YBazCu,4Og, 
18:36391 (R;US) 
Microstructure 
Particles on surfaces of laser ablated Y;Ba.Cu307_+; films, 
18:36395 (R:US) 
Pairing Energy 
Spin-polaron theory of high-T.superconductivity: |, spin po- 
larons and high-T. pairing, 18:37761 (R;US) 
Photoemission 
Photoemission and the electronic properties of heavy fermions — 
limitations of the Kondo model, 18:37770 (R;US) 
Physical Radiation Effects 
Property control of high-temperature superconductors by 
particle-beam irradiation, 18:37745 (RA;JP) 
Specific Heat 
Specific heat of single crystalline YBa,Cu307 in 20 Tesla, 
18:36393 (R;FR) 
Tetragonal Lattices 
Local structure and superconductivity in Laz_,Ba,CuO, for 
x=0.125 and x=0.15, 18:36404 (R;US) 
Thin Films 
Study of the laser ablation mechanisms and realization of super- 
conductive mono and multi-layers, 18:36399 (R;FR;In French) 


HIGH-VOLTAGE PULSE GENERATORS 


A FET-switched induction accelerator cell, 18:37900 (R;US) 

Repetitive, electron-beam diode development, 18:36895 (R;US) 

Results from long conduction time plasma opening switch ex- 
periments at Sandia National Laboratories, 18:36734 (R;US) 


HIGHLY ENRICHED URANIUM 


Overview of Russian HEU transparency issues, 18:35358 (R;US) 


HIGHWAYS 


See ROADS 


HILACS 


Heavy ion fusion injector experiments, 18:37884 (R;US) 

High current injector for heavy ion fusion, 18:37888 (R;US) 

Induction accelerator development for heavy ion fusion, 
18:37887 (R;US) 

Longitudinal beam dynamics for heavy ion fusion using 
WARP?rz, 18:37899 (R;US) 

Low emittance 0.8A K* ion source for the LBL Induction Linac 
System Experiment (ILSE), 18:37885 (R;US) 

Overview of WARP, a particle code for Heavy lon Fusion, 
18:37898 (R;US) 

Recirculating induction accelerators for heavy ion fusion, 
18:37902 (R;US) 

Simulation studies of space-charge-dominated beam transport 
in large aperture ratio quadrupoles, 18:37881 (R;US) 

Space-charge dominated beam transport in magnetic 
quadrupoles with large aperture ratios, 18:37882 (R;US) 

The ILSE Experimental Program, 18:37883 (R;US) 

Tranverse beam combiner for ILSE, 18:37886 (R;US) 


HILBERT SPACE 


Joint essential maximal numerical range, 18:37425 (R;XA) 


HIPURE PROCESS 


See DESULFURIZATION 
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HOFFMAN PROCESS 


HOFFMAN PROCESS 
See COAL GASIFICATION 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF ACCELERATOR 
HOLOGRAPHY 
Electron holography applied to the study of ceramic materials, 
18:36473 (R;US) 
HORDEUM 
See BARLEY 
HORIZONTAL AXIS TURBINES 

Loads and dynamics for stall regulated wind turbines, 18:35618 
(R;DK) 

Short description of aerodynamic research in the JOULE Dy- 
namic Inflow projects and of results obtained, 18:35611 (R;NL) 

The influence of noise on the design of horizontal axis wind tur- 
bines, 18:35605 (R;GB) 

The selection and cost of brakes for horizontal axis stall regu- 
lated wind turbines. V. 1, 18:35616 (R;GB) 

The selection and cost of brakes for horizontal axis stall regu- 
lated wind turbines: Appendices, 18:35617 (R;GB) 

HOT CELLS 

Development of remote electrochemical decontamination for hot 

cell applications, 18:37321 (R;XE) 
HOT GAS CLEANUP 

Material characterization of the clay bonded silicon carbide can- 
die filters and ash formations in the W-APF system after 500 
hours of hot gas filtration at AEP: Appendix to Advanced Par- 
ticle Filter: Technical progress report No. 11, January—March 
1993, 18:35653 (R;US) 

Materials performance in coal-fired fluidized-bed combustion 
environments, 18:34817 (R;US) 

PFBC HGCU Test Facility: Second quarterly technical progress 
report, CY 1993, 18:34844 (R;US) 

Power Systems Development Facility: Quarterly technical 
progress report, January 1—March 31, 1993, 18:35652 (R;US) 

Thermal/chemical degradation of inorganic membrane materi- 
als, 18:34757 (R;US) 

Westinghouse filter update, 18:35627 (R;US) 

HOT PRESSING 

Insitu quality monitoring technique for a Hot Isostatic Pressing 

process, 18:36342 (IA;IL) 
HOT-DRY-ROCK SYSTEMS 

A combined heat transfer and quartz dissolution/deposition model 
for a hot dry rock geothermal reservoir, 18:35594 (RA;US) 

A downhole pump test on a 2 km deep hot dry rock geothermal 
system, 18:35568 (RA;US) 

Longevity calculations for HDR geothermal reservoirs, 18:35585 
(RA;US) 

Reservoir physics and hot dry rock in current national R/D pro- 
jects, 18:35587 (RA;US) 

The commercial requirements for an HDR reservoir supplying a 
double flash power plant, 18:35575 (RA;US) 

The controlling influence of natural joint continuity on the cre- 
ation of HDR systems-experience and modelling (HDR (hot 
dry rock)), 18:35586 (RA;US) 

HOT-WATER SYSTEMS 
See GEOTHERMAL HOT-WATER SYSTEMS 
HOUSEHOLDS 

Household energy: Problems, policies and prospects, 18:36146 

(R;SE) 
HOUSES 

DOE’s Weatherization Assistance Program: National impacts 
and regional variations, 18:36208 (R;US) 

Heating system using natural gas and solar energy in Birkeroed: 
Report on measurements. 4th phase of a competition based 
on ideas for heating systems for low-energy houses orga- 
nized by the Control Group for Renewable Energy under the 
Council of Technology (Denmark), 18:36231 (R;DK;In Danish) 

Passive solar house design studies. Midlands and Wales. 
Overview report, 18:35526 (R;GB) 

Passive solar house design studies. Southern England. 
Overview report: design messages, 18:35528 (R;GB) 
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Radon in houses and lung cancer: An epidemiological study in 
Sweden, 18:37326 (R;SE;In Swedish) 

Three heating systems for low energy houses: Evaluation of a 
competition based on ideas for heating systems for low-energy 
houses organized by the Control Group for Renewable Energy 
under the Council of Technology, 18:36230 (R;DK;In Danish) 

Toward resolving model-measurement discrepancies of radon 
entry into houses, 18:37347 (R;US) 

HTGR TYPE REACTORS 

See also HTTR REACTOR 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 7: energy savings, 18:35810 (1;MX;In Spanish) 

Industrial applications of nuclear heat., 18:35811 (IA;MX;In 
Spanish) 

HTO 
See TRITIUM COMPOUNDS 
HTTR REACTOR 
Ultrasonic examination of nuclear graphite for acceptance test in 
HTTR, 18:35983 (R;JP) 
HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CHROMOSOME 3 

A genetic map in the region of the von Hippel-Lindau dieases 
(VHL) locus, 18:37249 (RA;US) 

A genetic map of chromosome 3p, 18:37242 (RA;US) 

A new strategy for mapping of the human genome based on 
novel vectors and procedures for constructing linking and 
jumping libraries, 18:37243 (RA;US) 

Characterization of human chromosomal band 3P21 and the 
search for genes, 18:37252 (RA;US) 

Construction of a physical map and a linkage map of human 
chromosome 3, and application to the analysis of renal cell 
carcinoma, 18:37245 (RA;US) 

Further analysis of radiation hybrids (RH). Rare-site sublibraries 
and single-copy DNA clones, 18:37244 (RA;US) 

Genetic linkage analysis of Von Hippel-Lindau disease, 
18:37248 (RA;US) 

In-situ cytogenetic and molecular characterization of chromo- 
some 3 specific monochromosomal and subchromosomal 
micro-cell hybrids, 18:37255 (RA;US) 

Oligonucleotides for genotyping 11 RFLP’s on chromosome 3p 
by PCR, 18:37253 (RA;US) 

PCR based markers for chromosome 3, 18:37247 (RA;US) 

Physical mapping of 3p and delation analysis in the 3p- syn- 
drome, 18:37250 (RA;US) 

Progress towards a comprehensive physical map covering the 
p14 to p21 region of human chromosome 3, 18:37251 (RA;US) 

Rapid screening of a YAC library by pulsed field gel southern 
blot analysis of pooled YAC clones, 18:37246 (RA;US) 

Updated genetic linkage maps of chromosome 3 in the CEPH 
and Vanesuelan reference pedigrees, 18:37254 (RA;US) 

HUMAN FACTORS 

Human factors assessment and proactive safety assessment, 

18:37398 (RA;XA) 
HUMAN POPULATIONS 

See also A-BOMB SURVIVORS 

Conversion and correction factors for historical measurements 
of iodine-131 in Hanford-area vegetation 1948-1951: Hanford 
Environmental Dose Reconstruction Project, 18:37181 (R;US) 

Differential utilization of allochthonous and autochthonous 
carbon by aquatic insects of two shrub-steppe desert spring- 
streams: A stable carbon isotope analysis and critique of the 
method, 18:37207 (R;US) 

Estimation of 1945 to 1957 food consumption: Hanford Environ- 
mental Dose Reconstruction Project, 18:37380 (R;US) 

Savannah River Site Environmental Report for 1992: Summary 
pamphlet, 18:35292 (R;US) 

The problem of living in a world contaminated with chemicals, 
18:37389 (RA;US) 

HUMANS 
See HUMAN POPULATIONS 
HUMIC ACIDS 

The transport of humic and fulvic acids through sand, 18:37147 

(R;GB) 





HUNGARY 
Metering and energy management-experiences from pilot- 
projects in Hungary, 18:36141 (RA;DK) 
Organization and energy savings by individual metering in Hun- 
gary, 18:36142 (RA;DK) 
HYBRID ELECTRIC-POWERED VEHICLES 
Advanced batteries for electric vehicle applications: Nontechni- 
cal summary, 18:36281 (R;US) 
Electromechanical battery research and development at the 
Lawrence Livermore National Laboratory, 18:36284 (R;US) 
HYCSOS 
See CHEMICAL HEAT PUMPS 


HYDRAULIC FRACTURES 

Pressure-dependent water loss from a hydraulically stimulated 
region of deep, naturally jointed crystalline rock, 18:35580 
(RA;US) 

HYDRAULIC FRACTURING 

Evaluation of productivity improvement by hydraulic fracturing us- 
ing PTS logging at the TG-2 well, 18:35579 (IA;JP;In Japanese) 

Hydraulic fracturing test and pressure behavior analysis at the 
TG-2 well, 18:35578 (IA;JP;in Japanese) 

SP monitoring during the hydraulic fracutring using the TG-2 
well, 18:35558 (IA;JP;In Japanese) 

The use of broadband microseisms for hydraulic fracture map- 
ping, 18:37404 (R;US) 

HYDRAULICS 

Precalculations for the bundle for the first Phebus-FP test FPTO, 
18:35980 (RA;XA) 

Vectorization and improvement of nuclear codes, (2): 
SPARKLE, DREAM, HERMES, RELAPS5S/MOD3, 18:37985 
(R;JP;In Japanese) 

HYDRIODIC ACID 
Parametric studies of radioactive iodine, hydrogen iodide and 
methyl iodide removal, 18:35912 (RA;US) 
HYDROCARBON LOGGING 
See WELL LOGGING 
HYDROCARBONS 
See also ALKANES 
ALKENES 
BENZENE 
INDENE 
NAPHTHALENE 
POLYCYCLIC AROMATIC HYDROCARBONS 
PYRENE 
TOLUENE 

Electron reactions in nonpolar liquids: 
18:36522 (R;US) 

High energy ionization in liquids: The free ion yield, 18:36557 
(R;US) 

On-site bioaugmentation treatment of petroleum tank bottom 
wastes: A case study, 18:34974 (RA;US) 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, March 30, 
1993—June 30, 1993, 18:36529 (R;US) 

HYDROCHLORIC ACID 

Effects of humidity on the quantitative determination of HCl, 
NOx, H2S, and NH3 using a three-stage filter pack with ion 
chromatography analysis, 18:35157 (R;US) 

HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also ELECTROHYDRODYNAMICS 
MAGNETOHYDRODYNAMICS 

Cold-water injection into single- and two-phase geothermal 
reservoirs, 18:35566 (RA;US) 

Coupling of smooth particle hydrodynamics with PRONTO, 
18:37458 (R;US) 

Group-invariant solutions of hydrodynamics and radiation hydro- 
dynamics, 18:36705 (R;US) 

High density implosions with the RHALE code, 18:37847 (R;US) 

Locally adaptive remeshing scheme for calculating fluid instabili- 
ties, 18:37466 (R;US) 


Pressure effects, 


HYDROGEN SULFIDES 


HYDROELECTRIC POWER PLANTS 

Wildlife mitigation and restoration for Grand Coulee Dam: Blue 

Creek Project, Phase 1, 18:35487 (R;US) 
HYDROFLUORIC ACID 

Development and demonstration of a personal monitoring sys- 
tem for exposure to hydrogen fluoride: Final report, 18:37397 
(R;US) 

Uranium hexafluoride liquid thermal expansion, elusive eutectic 
with hydrogen fluoride, and very first production using chlo- 
rine trifluoride, 18:35053 (RA;US) 

HYDROGEN 

Analytic cross sections for collisions of H, H2, He and Li atoms 
and ions with atoms and molecules, 1, 18:37696 (R;JP) 

Anomalous behaviour of hydrogen in steam from vapour- 
dominated geothermal systems, 18:35593 (RA;US) 

Development of a Nitric/Formic Acid process to reduce hydro- 
gen emissions during sludge treatment in the DWPF, 
18:35271 (R;US) 

Experimental results of integral effects tests with 1/10th scale 
zion subcompartment structures in the Surtsey test facility, 
18:35681 (RA;US) 

Hydrogen combustion research at RPI, 18:35680 (RA;US) 

Hydrogen physics, 18:37733 (R;JP;In Japanese) 

Hydrogen risk and associated calculations, 18:35717 (R;FR) 

Measurement of the electron density with HG line broadening by 
Stark effect, 18:37676 (R;FR;In French) 

Plasma-chemical conversion of hydrogen sulfide into hydrogen 
and sulfur, 18:36242 (R;US) 

Proceedings of the 1993 DOE/NREL Hydrogen Program Re- 
view, 18:35507 (R;US) 

Progress in BNL high-temperature hydrogen combustion re- 
search program, 18:35679 (RA;US) 

Spin asymmetry in resonant electron-hydrogen elastic scatter- 
ing, 18:37687 (R;AU) 

Testing of protective coatings in hydrogen, 18:36427 (R;US) 

HYDROGEN 1 

Hydrogen isotopes separation by gas phase chromatography, 

18:36523 (R;FR;In French) 
HYDROGEN 1 TARGET 

Calibration measurements of the '*C(d,p) and p(d,p) cross sec- 
tions at small proton momenta in the deuteron rest frame, 
18:37634 (RA;RU) 

Measurements of the '*C(d,p) and p(d,p) forward cross sections 
over a wide range of proton momenta, 18:37635 (RA;RU) 

Phenomenological constraints on the flavour asymmetry of the 
nucleon sea, 18:37591 (R;GB) 

HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IODIDES 
See HYDRIODIC ACID 
HYDROGEN IONS 
lonization of H2* in intense laser fields, 18:37709 (R;US) 
HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 1 
TRITIUM 

Hydrogen isotope separation experience at the Savannah River 
Site, 18:37909 (R;US) 

Simulation of hydrogen isotopes diffusion through metal lattice 
contains a continuous energy trap, 18:36335 (IA;IL) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGEN SULFIDES 

Effects of humidity on the quantitative determination of HCl, 
NOx, H2S, and NHg3 using a three-stage filter pack with ion 
chromatography analysis, 18:35157 (R;US) 
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HYDROGEN SULFIDES 


High temperature electrochemical separation of H2S from coal 
gasification: Quarterly progress report, April 1, 1993—June 30, 
1993, 18:34773 (R;US) 

High-temperature H2S-removal processes using limestones, 
18:34751 (R;US) 

Synthesis and development of processes for the recovery of 
sulfur from acid gases: Part 1, Development of a high- 
temperature process for removal of H2S from coal gas using 
limestone — thermodynamic and kinetic considerations; Part 
2, Development of a zero-emissions process for recovery of 
sulfur from acid gas streams, 18:34785 (R;US) 

HYDROGENATION 
Control of catalytic hydrotreating selectivity with ammonia: [Quar- 
terly] report, April 1, 1993—June 30, 1993, 18:36526 (R;US) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL HOT-WATER SYSTEMS 
VAPOR-DOMINATED SYSTEMS 
A solution to proppant dissolution in hydrothermal environ- 
ments, 18:36452 (RA;US) 
HYFLEX PROCESS 
See COAL GASIFICATION 
HYPOPHYSIS 
See PITUITARY GLAND 


| CODES 
IEA/ORAU: IEA/ORAU Long-Term Global Energy-CO2 Model, 
18:37974 (CM;US) 
INTERLINES.O: Railroad Routing Model, 18:37956 (CM;US) 
IBR-1 
See IFR REACTOR 
ICE 
An experimental study of the mechanical behavior of spray ice, 
18:34963 (R;NO) 
ICELAND 
Nordic transport and environment: Summary of a policy study, 
18:36102 (R;DK) 
Simulation of pressure response data from geothermal reser- 
voirs by lumped parameter models, 18:35551 (RA;US) 
ICF DEVICES 
lon sources for induction linac driven heavy ion fusion, 18:37889 
(R;US) 
ICRP 
The 1990 recommendations of the ICRP and their biological 
background, 18:37351 (RA;US) 
IDAHO NATIONAL ENGINEERING LABORATORY 
Improving personnel neutron dosimetry at the INEL, 18:37357 
(RA;US) 
IDENTIFICATION SYSTEMS 
An overview of the Advanced Smartcard Access Control System 
(ASACS), 18:37950 (RA;US) 
Distributed public key certificate management, 18:37943 (RA;US) 
Extending the OSF DCE authorization system to support practi- 
cal delegation, 18:37946 (RA;US) 
Issues surrounding the use of cryptographic algorithms and 
smart card applications, 18:37948 (RA;US) 
Low-Speed Fingerprint Image Capture System User’s Guide, 
June 1, 1993, 18:35364 (R;US) 
Practical authorization in large heterogeneous distributed sys- 
tems, 18:37945 (RA;US) 
Protecting the intergrity of privacy-enhanced electronic mail with 
des-based authentication codes, 18:37944 (RA;US) 
Smart card augmentation of Kerberos, 18:37949 (RA;US) 
WorkFlow.200 - electronic document authorization in practice, 
18:37941 (RA;US) 
IEA 
See INTERNATIONAL ENERGY AGENCY 
IFR REACTOR 
Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 
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Criticality safety evaluation of the fuel cycle facility electrore- 
finer, 18:35023 (R;US) 
Criticality safety strategy for the Fuel Cycle Facility electrorefiner 
at Argonne National Laboratory, West, 18:35820 (R;US) 
Current status of the Run-Beyond-Cladding Breach (RBCB) 
tests for the Integral Fast Reactor (IFR): Metallic Fuels Pro- 
gram, 18:35823 (R;US) 
Data uncertainty impact in radiotoxicity evaluation connected to 
EFR and IRF systems, 18:35896 (R;US) 
Hydrodynamic effect in a tank containing two liquids, 18:35992 
(R;US) 
Integral Fast Reactor: 
18:35824 (R;US) 
Plant-scale anodic dissolution of unirradiated IFR fuel pins, 
18:35019 (R;US) 
Proliferation resistance of the fuel cycle for the Integral Fast Re- 
actor, 18:35819 (R;US) 
Safety analysis of IFR fuel processing in the Argonne National 
Laboratory Fuel Cycle Facility, 18:35024 (R;US) 
Simulated first operating campaign for the Integral Fast Reactor 
fuel cycle demonstration, 18:35821 (R;US) 
Small-scale irradiated fuel electrorefining, 18:35022 (R;US) 
Status of IFR fuel cycle demonstration, 18:35822 (R;US) 
Tests of prototype salt stripper system for IFR fuel cycle, 
18:35020 (R;US) 
IGNEOUS ROCKS 
Geological Dating by *° Ar - 9° Ar method., 18:36497 (I;MX;In 
Spanish) 
IGNITION 
Adaptive optimisation of the indicated efficiency in spark ignition 
engines, 18:36278 (R;DK) 
IMAGE PROCESSING 
image presentation and normal SPECT rCBF, 18:37264 (RA;US) 
Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report No. 1, October-December 1992, 18:36609 (R;US) 
Measurement results and evaluation of BHTV logging and FMI 
logging at the TG-2 well, 18:35557 (IA;JP;In Japanese) 
PDS SHRINK: PDS SHRINK, 18:37958 (CM;US) 
IMAGE SCANNERS 
Evaluation of a scanning Hartmann device for single point turn- 
ing applications, 18:37079 (R;US) 
X-ray tomographic image magnification process, system and 
apparatus therefor, 18:37010 (PA;US) 
IMAGES 
Performance evaluation of video on ethernet, 18:38010 (R;US) 
Understanding correlation coefficients in treaty verification: Re- 
vised, 18:36292 (R;US) 
IMPACT SHOCK 
RHALE: A 3-D MMALE code for unstructured grids, 18:36624 
(R;US) 
Shear wave VSP in Amarume oil field, 18:34871 (IA;JP;In 
Japanese) 
IMPACT TESTS 
A benchmark study of 2D and 3D finite element calculations 
simulating dynamic pulse buckling tests of cylindrical shells 
under axial impact, 18:36626 (R;US) 
IMPEDANCE 
See also ELECTRIC IMPEDANCE 
Automated bead-positioning system for measuring impedances 
of R-F cavity modes, 18:36886 (R;US) 
Impedance measurements of components for the ALS, 
18:36885 (R;US) 
Perturbation theory of broadband impedances, 18:36815 (R;US) 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 
Binding of copper to nanocavity surfaces in silicon, 18:37751 
(R;US) 
IN-SITU GASIFICATION 
Rawlins UCG Demonstration Project: Final technical progress 
report, May 10, 1988—August 9, 1988, 18:34754 (R;US) 


A future source of nuclear energy, 





INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

An assessment of mass burn incineration costs, 18:36271 (R;GB) 

Closure plan for the High-Explosives Open Burn Treatment 
Facility at Lawrence Livermore National Laboratory, Experi- 
mental Test Site 300, 18:37057 (R;US) 

Trip report visit to LASL TDF incineration facility, 18:35158 (R;US) 

INCOLOY 800 

Characteristics of hydrothermal oxide films grown on alloy 800, 

18:36329 (1;AR;In Spanish) 
INCOLOY ALLOYS 

See also ALLOY-FE46NI33CR21 

Incoloy 908 database report: On process — structure — property 
relationship, 18:36324 (R;US) 

INDENE 

Chemical reaction fouling model for single-phase heat transfer, 

18:36517 (R;US) 
INDEXES 

A directory of computer programs for assessment of radioactive 
waste disposal in geological formations. Volume 1, 18:35160 
(R;XE) 

A directory of computer programs for assessment of radioactive 
waste disposal in geological formations. Volume 2, 18:35161 
(R;XE) 

INDICATOR SPECIES 
See BIOLOGICAL INDICATORS 
INDIUM ARSENIDES 

Ab-initio calculation of the valence-band offset at strained 

GaAs/InAs (001) heterojunction, 18:37427 (R;XA) 
INDIUM PHOSPHIDES : 
Effect of exciton 


localization and delocalization on 


magnetic-field-dependent photoluminescence linewidths in 
semiconductors, 18:36449 (R;US) 


INDIUM SELENIDE SOLAR CELLS 

Advanced processing technology for high-efficiency thin-film 
CulnSez solar cells: Annual subcontract report, 1 March 
1992-28 February 1993, 18:35516 (R;US) 

Research on polycrystalline thin-film submodules based on 
CulnSe, materials: Annual subcontract report, 1 November 
1991-31 December 1992, 18:35512 (R;US) 

INDUCED RADIOACTIVITY 

See RADIOACTIVITY 

INDUCTION FURNACES 

Engineering techniques to obtain uniform heating of spherical 

metal objects in an induction furnace, 18:36662 (R;US) 
INDUCTION GENERATORS 

Inductive Adder development, 18:36880 (R;US) 

Observation of reflected waves on the SABRE positive polarity 
inductive adder MITL, 18:36894 (R;US) 

INDUSTRIAL PARKS 

Air pollution and short-term health effects in an industrialized 
area in Norway. Estimating individual air pollution exposure, 
18:37121 (R;NO) 

INDUSTRIAL SECTOR 

See INDUSTRY 

INDUSTRIAL WASTES 

A mathematical model to optimize fermentation in xanthomonas 
campestris, 18:37287 (RA;US) 

Evaluation of a fan shredder for use with general industrial 
wastes, 18:36255 (R;GB) 

INDUSTRY 

See also ELECTRIC POWER INDUSTRY 

FISHING INDUSTRY 
GEOTHERMAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 
WIND POWER INDUSTRY 

1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Evaluation of the existing industrial technologies 
based on CO2 emmissions, 18:37094 (R;JP;in Japanese) 


INJECTION WELLS 


6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 10: industrial applications of radiation and control, 
18:35391 (1;MX;in Spanish) 

Brick and lime kilns in Ecuador: An example of woodfuel use in 
third world, small-scale industry, 18:36266 (R;SE) 

Energy for generations to come: Part 2. Successful develop- 
ment of energy technology, 18:36118 (R;SE;In Swedish) 

Industrial alliances, 18:36120 (R;US) 

Industrial demand-side management programs: What's hap- 
pened, what works, what's needed, 18:36245 (R;US) 

INERTIAL CONFINEMENT 
Inertial confinement fusion quarterly report, January-March 
1993: Volume 3, No. 2, 18:37908 (R;US) 
INERTIAL CONFINEMENT FUSION DEVICES 
See ICF DEVICES 
INFLATIONARY UNIVERSE 
Cosmic no-hair in Brans-Dicke theory, 18:37449 (R;XA) 
INFORMATION 

See also DATA 

Information and technology: A coexistence without limits, a be- 
ginning with no apparent ending, 18:36065 (RA;US) 

The challenge of information access, 18:36066 (RA;US) 

INFORMATION SYSTEMS 

See also INIS 

An overview of the Advanced Smartcard Access Control System 
(ASACS), 18:37950 (RA;US) 

Assessment of the organizational structure and services of DOE 
National Laboratory Libraries, 18:38030 (R;US) 

Engineering data transfer test with EDCARS using MIL-R-28002 
(Raster): Laboratory Acceptance Test and User Application 
Test, 18:38029 (R;US) 

Everything you might want to know about the Internet but are 
afraid to ask!: A new users resource, 18:38017 (R;US) 

ISE System Development Methodology Manual, 18:38032 (R;US) 

NREN Security Issues: Policies and Technologies, 18:37937 
(RA;US) 

Security and management in IT2000, 18:37938 (RA;US) 

TERM — a transportation emergency response management, re- 
source identification and planning technique, 18:35090 
(RA;US) 

TRANSNET -— access to radioactive and hazardous materials 
transportation codes and databases, 18:35089 (RA;US) 

INFRARED RADIATION 

See also FAR INFRARED RADIATION 

Climate missing links: Aqueous greenhouse species in clouds, 
fogs and aerosols, 18:37081 (R;US) 

Infrared (IR) vs x-ray power generation in the SLAC Linac Co- 
herent Light Source (LCLS), 18:36786 (R;US) 

INFRARED SPECTRA 

Phonons and metastability in compressed nitrogen, 18:37721 
(R;US) 

INFRARED SPECTROMETERS 

[An experiment in time-resolved step-scan FT-IR for use in dy- 
namic photophysical studies of cytochrome-C oxidase and 
other heme proteins]: Final report, 18:37238 (R;US) 

INFRARED THERMOGRAPHY 

Sensor feature fusion for detecting buried objects, 18:37048 

(R;US) 
INIS 

Correspondence dictionary from free English term to INIS de- 
scriptors: For on-line search, (medicine), 18:38020 (I;JP;In 
Japanese, English) 

Treatment and handling of scientific and technical information of 
INIS Atom index data base, specially in environmental and 
economic aspects of energy., 18:38022 (IA;MX;In Spanish) 

INJECTION (BEAMS) 

See BEAM INJECTION 
INJECTION FLUIDS 

See DISPLACEMENT FLUIDS 
INJECTION WELLS 

MEOR, recent field trials in Romania: Reservoir selection, type 
of inoculum, protocol for well treatment and line monitoring, 
18:34895 (RA;US) 
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INJECTION WELLS 


Recommended management practices for operation and closure 
of shallow injection wells at DOE facilities, 18:35370 (R;US) 
INNER-SHELL IONIZATION 
Electron energy loss spectroscopy in a crystalline environment 
using inner shell ionization, 18:37698 (R;AU) 
INORGANIC PHOSPHORS 
See also CESIUM IODIDES 
Temperature dependence of Csi(Tl) gamma-ray excited scintil- 
lation characteristics, 18:36989 (R;US) 
INORGANIC POLYMERS 
Inorganic and organic aerogels, 18:36458 (RA;US) 
INPUT WELL 
See INJECTION WELLS 
INSECTS 
Differential utilization of allochthonous and autochthonous 
carbon by aquatic insects of two shrub-steppe desert spring- 
streams: A stable carbon isotope analysis and critique of the 
method, 18:37207 (R;US) 
INSPECTION 
Feature-based tolerancing for intelligent inspection process defi- 
nition, 18:36257 (R;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRAL DOSES 
Situation of radiotherapy with linear accelerators in Mexico., 
18:36763 (IA:MX;in Spanish) 
INTEGRAL EQUATIONS 
An integro-algebraic equation for high frequency wake fields in a 
tube with smoothly varying radius, 18:36811 (R;US) 
INTEGRATED CIRCUITS 
A 6 device SO! new technology for mixed analog-digital and 
rad-hard applications, 18:37017 (R;FR) 
Advanced failure analysis laboratory equipment networking, 
18:36743 (R;US) 
Automated HMC assembly, 18:37038 (R;US) 
Case history: Failure analysis of a 16K ROM with a polysilicon 
gate defect, 18:36736 (R;US) 
Characterization and possible repair of defects in Soft X-ray 
Projection Lithography masks, 18:36751 (R;US) 
Demonstration of ultraviolet lasing with a low energy electron 
beam, 18:36727 (R;US) 
High accuracy die mechanical stress measurement with the 
ATC04 Assembly Test Chip, 18:37032 (R;US) 
Localization of pellicle-induced open contacts using Charge- 
Induced Voltage Alteration, 18:36738 (R;US) 
Magnetic force microscopy/current contrast imaging: A new 
technique for internal current probing of ICs, 18:36745 (R;US) 
Self assembly: An approach to terascale integration, 18:36725 
(R;US) 
Solder technology in the manufacturing of electronic products, 
18:36739 (R;US) 
Time-of-flight heavy ion backscattering spectrometry, 18:36512 
(R;US) 
INTERATOMIC FORCES 
Stability of artificial intermetallic superlattices, 18:36376 (RA;US) 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCONNECTED POWER SYSTEMS 
Renewable energy technologies for electricity generation, 
18:36174 (RA;XA) 
INTERFACES 
Applicability of the Nernst equation in the description of the 
salt/aqueous solution interface, 18:36540 (1;AR;In Spanish) 
How the tetragonal zirconia is stabilized in oxide scale formed 
on zirconium alloy corroded at 400 deg C in steam water, 
18:36316 (R;FR) 
Near atomic resolution microanalysis of interfaces by analytical 
electron microscopy, 18:36513 (R;US) 
Probing interface structure and bonding at atomic resolution by 
STEM, 18:36474 (R;US) 
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INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERFEROMETERS 
Point diffraction interferometry at soft x-ray wavelengths, 
18:37026 (R;US) 
INTERFEROMETRY 
Neutron reflection interferometry, 18:37723 (R;AU) 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 

A search for new gauge bosons in pp collisions at ,/s = 1.8 TeV 

in the dielectron decay mode, 18:37541 (R;US) 
INTERMETALLIC COMPOUNDS 

Fundamental studies of particle-solid interactions, 18:36462 
(RA;US) 

Fundamentals of mechanical behavior in structural inter- 
metallics: A synthesis of atomistic and continuum modeling, 
18:36322 (R;US) 

Proceedings of the Seventh Annual Conference on Fossil En- 
ergy Materials: Fossil Energy AR and TD Materials Program, 
18:36405 (R;US) 

Stability of artificial intermetallic superlattices, 18:36376 (RA;US) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
DUAL-FUEL ENGINES 
GAS TURBINE ENGINES 
SPARK IGNITION ENGINES 
Current situation of development of petroleum substituting ener- 
gies (U.S.A.), 18:36286 (R;JP;In Japanese) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL AFFAIRS 
See INTERNATIONAL RELATIONS 
INTERNATIONAL COMMISSION RADIOLOGICAL PROTECTION 
See ICRP 
INTERNATIONAL ENERGY AGENCY 

The International Energy Agency: Its possibilities for co- 
operation with Central and Eastern European countries, 
18:36137 (RA;DK) 

INTERNATIONAL NUCLEAR INFORMATION SYSTEM 

See INIS 

INTERNATIONAL RELATIONS 

Arms control is everyone’s business: The United States and the 

United Nations at the mid-point of the 1990's, 18:36289 (R;US) 
INTRUSION DETECTION SYSTEMS 

Initial laboratory evaluation of color video cameras: Phase 2, 

18:35365 (R;US) 
INVENTORIES 

Surveying the transportation of radioactive material (STORM) in 

the U.S.A., 18:35092 (RA;US) 
INVERSE SCATTERING PROBLEM 

Algebraic and coordinate space potentials from heavy ion scat- 
tering, 18:37617 (R;AU) 

Crystal potential retrieval in HRTEM, 18:37736 (R;AU) 

INVERTERS 
Field experience with a grid-connected photovoltaic system 
based on amorphous silicon, 18:35518 (R;NL) 
IODIDES 
See also CESIUM IODIDES 
COBALT IODIDES 
IRON IODIDES 
MERCURY IODIDES 
NICKEL IODIDES 

Evaluation of potential hydrologic tracers in tuffs from Yucca 

Mountain, Nevada, 18:35203 (RA;US) 
IODINE 

Dissolution off-gases at the marcoule pilot facility: lodine trap- 
ping and off-gas characterization unit, 18:35277 (RA;US) 

Ordinance on distribution of iodine tablets to the population, 
18:35379 (I;CH;In French) 

Parametric studies of radioactive iodine, hydrogen iodide and 
methyl iodide removal, 18:35912 (RA;US) 





“The PHEBUS FP integral source term experimental project, 

with emphasis on iodine selective filtering”, 18:36020 (RA;US) 
IODINE 123 

lofetamine HCI 1291 (IMP), 18:37257 (RA;US) 

Quantification of brain perfusion with tracers retained by the 
brain, 18:37270 (RA;US) 

IODINE 129 

lodine stripping from nitric acid solutions in IATEMA, 18:35280 
(RA;US) 

Minimizing of iodine-129 release at the Karlsruhe reprocessing 
plant wak, 18:35279 (RA;US) 

Removal of iodine-129 from dissolver off-gas of reprocessing 
plant by silver impregnated adsorbents, 18:35282 (RA;US) 

Sensitivity analysis of integrated radionuclide transport based 
on a_ three-dimensional geochemical/geophysical model, 
18:35201 (RA;US) 

The development of corona discharge for iodine removal from 
nuclear fuel reprocessing plant off-gases, 18:35281 (RA;US) 

IODINE 131 

Conversion and correction factors for historical measurements 
of iodine-131 in Hanford-area vegetation 1948-1951: Hanford 
Environmental Dose Reconstruction Project, 18:37181 (R;US) 

IODINE lIODIDES 
See IODINE 
ION BEAM TARGETS 

Development and characterization of a time-, position- and 
energy-resolved x-ray diagnostic for PBFA II target experi- 
ments, 18:37892 (R;US) 

Fabrication and characterization of hollow silica aerogel spheres 
using sol-gel processing in the dual nozzle generation sys- 
tem: Final report, 18:37895 (R;US) 

Lasnex evolves to exploit computer industry advances, 
18:37907 (RA;US) 

ION COLLISIONS 

See also |ON-ATOM COLLISIONS 

international bulletin on atomic and molecular data for fusion. 
No. 42-45 Mar 1991 - Dec 1992, 18:37692 (I;XA) 

International bulletin on atomic and molecular data for fusion. 
No. 46, 18:37693 (1;XA) 

ION EMISSION 

Surface secondary electron and ion emission induced by large 

molecular ion impacts, 18:37744 (R;FR) 
ION EXCHANGE MATERIALS 

New ion exchange materials and their potential use for nuclear 
waste treatment, 18:35243 (RA;US) 

Radiation effects on separations materials and processes, 
18:36563 (RA;US) 

ION EXCHANGE MEMBRANES 
See ION EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 

Disintegration of Cg by Xe ion irradiation, 18:37754 (R;AU) 

Modifications of the hydriding kinetics of a metallic surface, us- 
ing ion implantation, 18:36319 (R;FR;In French) 

ION MICROPROBE ANALYSIS 

Microprobe channeling analysis of pyrite crystals, 18:36514 
(R;AU) 

ION SELECTIVE ELECTRODE ANALYSIS 

Boron determination in ferrous alloys by ion selective electrode 
potentiometry, 18:36484 (IA;AR;In Spanish) 

ION SOURCES 

Development of 2.45GHz compact ECR ion sources with per- 
manent magnets, 18:36853 (R;JP) 

lon sources for induction linac driven heavy ion fusion, 18:37889 
(R;US) 

Low emittance 0.8A K* ion source for the LBL Induction Linac 
System Experiment (ILSE), 18:37885 (R;US) 

Optimization and control of a small angle ion source using an 
adaptive neural network controller, 18:35403 (R;US) 

ION-ATOM COLLISIONS 

Absolute total and one and two electron transfer cross sections 
for Aré+ on Ar as a function of energy, 18:37685 (R;US) 

Electron emissions in low energy Ar%*-Ar collisions, 18:37684 
(R;US) 


IRON BASE ALLOYS 


Energy gain spectroscopic study of ArS*-Ar collisions at 40 geV, 
18:37700 (R;US) 
Low-energy continuum-electron emission at O° from O% + He 
collisions, 18:37682 (R;US) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION 
See also INNER-SHELL IONIZATION 
PHOTOIONIZATION 
Delocalization in electron impact ionization in a crystalline envi- 
ronment, 18:37697 (R;AU) 
High energy ionization in liquids: The free ion yield, 18:36557 
(R;US) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION GAGES 
Calibration of cold cathode vacuum gauge and change in the 
course of time, 18:37030 (RA;JP;In Japanese) 
IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 
Safety Regulations for lonizing Radiations. Vietnam Standard 
(TCVN 4397-87), 18:35373 (I;VN;In Vietnamese) 
IONOSPHERE 
lonospheric tomography using the FORTE satellite, 18:37455 
(R;US) 
Microwave cavity diagnostics of microwave breakdown plas- 
mas: Final report, 18:37453 (R;US) 
IONS 
See also AMERICIUM IONS 
ARGON IONS 
CESIUM IONS 
HEAVY IONS 
HYDROGEN IONS 
MULTICHARGED IONS 
OXYGEN IONS 
PRASEODYMIUM IONS 
THULIUM IONS 
lon acceleration in a plasma focus., 18:37828 (IA;MX;In Spanish) 
IRAQ 
RAPTOR Transmissivity and Cloud Climatology Study: Final re- 
port, 18:37044 (R;US) 
The US Export-Import Bank: No evidence of financing restricted 
chemical exports to Iraq, 18:36290 (R;US) 
IRON 
Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir, 18:37217 (R;US) 
Magnetic circular dichroism in x-ray absorption and core-level 
photoemission, 18:37708 (R;US) 
Non-oscillatory antiferromagnetic coupling in sputtered Fe/Si su- 
periattices, 18:36313 (R;US) 
Synthesis and catalytic properties of metal and semiconductor 
nanoclusters, 18:36550 (R;US) 
Time-of-flight heavy ion backscattering spectrometry, 18:36512 
(R;US) 
IRON 57 
Temporal optics of resonant transmission of gamma rays 
through 5”Fe, 18:37655 (R;US) 
IRON ALLOYS 
See also ALLOY-CO60CR30W4 
ALLOY-NI50CR22FE18MO9 
ALLOY-NI76CRI5FE8 
COLMONOY 
IRON BASE ALLOYS 
Economics of neodymium alloy production, 18:36356 (R;US) 
Structural transformation and precursor phenomena in ad- 
vanced materials, 18:36460 (RA;US) 
The use of x-ray techniques in the in situ study of corrosion, 
18:36315 (R;US) 
IRON BASE ALLOYS 
See also ALLOY-FE46NI33CR21 
KOVAR 
STEELS 
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IRON BASE ALLOYS 


Investigation of moisture-induced embrittlement of iron alu- 

minides, 18:36368 (R;US) 
IRON COMPLEXES 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
January—March 1993, 18:34777 (R;US) 

Thermally-generated reactive intermediates: Trapping of the 
parent ferrocene-based o-quinodimethane and reactions of 
diradicals generated by hydrogen-atom transfers, 18:36543 
(R;US) 

IRON GARNETS 
See FERRITE GARNETS 
IRON IODIDES 

Metallization and charge-transfer gap closure of transition-metal 

iodides under pressure, 18:36444 (R;US) 
IRON OXIDES 

Iron oxides reactivity in aqueous solutions, 18:36534 (IA;AR;In 
Spanish) 

The role of free radicals scavengers in the reductive dissolution 
of iron (Ill) oxides, 18:36328 (1;AR;In Spanish) 

IRON SULFIDES 
Synthesis and catalytic properties of metal and semiconductor 
nanoclusters, 18:36550 (R;US) 
IRON-FREE SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
IRRADIATION 

Proceedings of 1991-workshops of the working group on 'Devel- 

opment and application of facilities for low temperature 


irradiation as well as controlled irradiation’, 18:35985 (R;JP;In 
Japanese) 


IRRADIATION PLANTS 
Planning and programing a quality assurance system in the Na- 
tional Institute of Nuclear Research., 18:35399 (IA;MX;In 
Spanish) 
IRRIGATION 
Case study of multi-purpose pumped storage dam (firm pond) 


utilization by wind power generation, 18:35601 (IA;JP;In 
Japanese) 
ISING MODEL 
Mapping between the Sinh-Gordon and Ising models, 18:37426 
(R;XA) 
NNN-lsing model simulation of nanodomain textures in relaxor- 
type lead scandium tantalate, 18:37737 (R;AU) 
ISLANDS 
See aiso ICELAND 
SINGAPORE 
SRI LANKA 
Report of the 1992FY survey on multi-purpose dam and energy 


utilization system by the wind power generation, 18:35600 
(R;JP;in Japanese) 


ISOBARS (NUCLEON) 
See N*BARYONS 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOMERIC NUCLEI 
Multiparticle octupole coupling and magnetic moments of h"g /2 
isomers in N=126 isotones, 18:37598 (R;AU) 
ISOPRENE 
Tropospheric chemistry of natural hydrocarbons, aldehydes, 
and peroxy radicals: Their connections to sulfuric acid pro- 
duction and climate effects, 18:37080 (R;US) 
ISOTHERM 
See ISOTHERMS 
ISOTHERMS 
Summary report on the evaluation of a 1977-1985 edited sorp- 
tion data base for isotherm modeling, 18:35204 (R;US) 
ISOTONES 
See ISOTONIC NUCLEI 
ISOTONIC NUCLEI 
Shell model calculations for the A ~ 100 region: application to 
the even-Z N = 52 isotones 9°Zr -'Cd, 18:37609 (R;AU) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
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ISOTOPE COMPOSITION (QUANTITATIVE) 

See ISOTOPE RATIO 

ISOTOPE RATIO 
Helium isotopic abundance variation in nature, 18:37399 (R;US) 
ISOTOPES 
See also ALKALINE EARTH ISOTOPES 
CADMIUM ISOTOPES 
DAUGHTER PRODUCTS 
FISSION PRODUCTS 
GERMANIUM ISOTOPES 
HAFNIUM ISOTOPES 
HYDROGEN ISOTOPES 
RADIOISOTOPES 
Atomic weight and isotopic abundance data analysis 1993, 
18:37699 (R;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ITER TOKAMAK 

Design and development of supporting system for ITER/CDA 
blanket box structure, 18:37874 (R;JP;in Japanese) 

Design and fabrication of disruption simulation coil, 18:37869 
(R;JP) 

Design study of fusion experimental reactor tritium plant, (1): 
Tritium safety systems for reactor building, 18:37877 (R;JP;In 
Japanese) 

Heat transfer experiments for divertor plate of fusion reactor 
under one-sided heating conditions, (1): Circumferential tem- 
perature distributions of tube wall in non-boiling and nucleate 
boiling water flows, 18:37868 (R;JP;In Japanese) 

Streaming through the gaps around divertor pipings in ITER, 
18:37875 (R;JP;in Japanese) 


J 


J PSi-3097 MESONS 

Evidence of high densities from J/~ suppression, 18:37526 
(R;US) 

Subthreshold p and J/x production on nuclei (Monte-Carlo sim- 
ulation), 18:37583 (RA;RU) 

Travel to E760 group meeting in Genova, Italy and to CERN in 
Geneva, Switzerland: Foreign trip report, March 16-20, 1992, 
18:37529 (R;US) 

J-3105 RESONANCES 
See J PSI-3097 MESONS 
JAPAN 

See also HACHIMANTAI 

Current earthquake engineering practice for Japanese nuclear 
power plants, 18:36010 (RA;US) 

Reservoir physics and hot dry rock in current national R/D pro- 
jects, 18:35587 (RA;US) 

Stability of two phase zones below fissured caprock, 18:35588 
(RA;US) 

JAPAN FAST EXPERIMENTAL BREEDER REACTOR 

See JOYO REACTOR 

JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JECCO PROCESS 
See DESULFURIZATION 
JET MODEL 
The two-jet differential cross-section at CDF, 18:37534 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

Jet Joint Undertaking. Annual report 1990, 18:37856 (R;XE) 

Jet Joint Undertaking. Progress report 1990, 18:37857 (R;XE) 

Transient thermal analysis of cryocondensation pump for JET, 
18:37858 (R;US) 

JFER REACTOR 

See JOYO REACTOR 
JOINTS 

See also WELDED JOINTS 





Effect of panel alignment and surface finish on bond strength, 

18:36438 (R;US) 
JOYO REACTOR 

Data uncertainty impact in radiotoxicity evaluation connected to 

EFR and IRF systems, 18:35896 (R;US) 
JPDR REACTOR 

Decommissioning project management: The Japan power 
demonstration reactor decommissioning program, 18:35981 
(RA;XA) 

JPFR REACTOR 

See MONJU REACTOR 
JT-60 REACTORS 

See JT-60 TOKAMAK 
JT-60 TOKAMAK 

Shine through measurements with hydrogen beam in JT-60, 
18:37831 (R;JP) 

Towards nuclear fusion reactors: Present status of nuclear fu- 
sion research and development in JAERI, 1992, 18:37827 
(l;JP;In Japanese) 

JT-60U TOKAMAK 

Review of JT-60U experimental results from January to Octo- 

ber, 1992, 18:37862 (R;JP) 
JUNCTION TRANSISTORS 

A breakdown model for the bipolar transistor to be used with cir- 

cuit simulators, 18:36735 (R;US) 
JUVENILES 

Depth distributions of late larvae and pelagic juveniles of some 

fishes of the California Current, 18:37221 (RA;US) 


K 


K CODES 
KIVA2: 2d & 3d Reactive Flows With Fuel Sprays, 18:37955 
(CM;US) 
K REACTOR 
Individual and population dose to users of the Savannah River 
following K-Reactor tritium release, 18:37208 (R;US) 
Savannah River Site K-Reactor Probabilistic Safety Assess- 
ment, 18:36031 (R;US) 
KO2 
See KAONS NEUTRAL LONG-LIVED 
KANSAS 
Feasibility study of heavy oil recovery in the Midcontinent region 
(Kansas, Missouri, Oklahoma), 18:34939 (R;US) 
KAONS 
See also KAONS MINUS 
KAONS PLUS 
Distorsion of the spectra of cumulative mesons by secondary in- 
teraction in nuclei, 18:37645 (RA;RU;In Russian) 
Kaon and pion production cross sections in p+C, d+C and C+C 
collisions as a function of projectile energy beam from 2.5 to 
8.1 GeV/nucleon, 18:37644 (RA;RU) 
Kaon physics at Fermilab Main Injector, 18:37560 (RA;JP) 
KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS MINUS 
K*~— background production in pA interactions at 15-65 GeV, 
18:37647 (RA;RU) 
KAONS NEUTRAL LONG-LIVED 
KTeV experiments at Fermilab, 18:37559 (RA;JP) 
The Brookhaven rare kaon decay program, 18:37553 (RA;JP) 
KAONS PLUS 
Future measurement of K* — 2* vv-bar decay, 18:37556 (RA;JP) 
K*— background production in pA interactions at 15-65 GeV, 
18:37647 (RA;RU) 
Low-energy hadronic interactions beyond the current algebra 
approach, 18:37546 (R;XA) 
The Brookhaven rare kaon decay program, 18:37553 (RA;JP) 
KAPPA-725 RESONANCES 
See MESONS 
KARLSRUHE REPROCESSING PLANT 
See WAK 


LABORATORIES 


KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KELLOGG RUST WESTINGHOUSE PROCESS 
See KRW GASIFICATION PROCESS 
KENYA 
Evaluation of reservoir model predictions for the Olkaria East 
geothermal field, Kenya, 18:35584 (RA;US) 
KEROGEN 
Chemical kinetics and oil shale process design, 18:34990 (R;US) 
KEVLAR 
See ARAMIDS 
KILN INCINERATORS 
See INCINERATORS 
KILNS 
High efficiency shale oil recovery: Final report, January 1, 
1992—June 30, 1993, 18:34987 (R:US) 
KLYSTRONS 
PEP-II prototype klystron, 18:36903 (R;US) 
Two-klystron Binary Pulse Compression at SLAC, 18:36904 
(R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
Impact of fg and Bx 5 on the CKM parameters, 18:37562 (RA;JP) 
KONDO EFFECT 
Correlated mean filed Ansatz for the Kondo necklace, 18:37447 
(R;XA) 
KOREA (NORTH) 
See NORTH KOREA 
KOVAR 
Segregation of Si to the surface of Fe-29Ni-17Co alloy, 
18:36371 (R;US) 
KOZLODUY-1 REACTOR 
Development of the in-structure response spectra of the VVER- 
440 Model 230 Kozloduy Plant, 18:35996 (R;US) 
KOZLODUY-2 REACTOR 
Development of the in-structure response spectra of the VVER- 
440 Model 230 Kozloduy Plant, 18:35996 (R;US) 
KRAFLA GEOTHERMAL FIELD 
Two-dimensional simulation of the Krafla-Hvitholar geothermal 
field, Iceland, 18:35583 (RA;US) 
KRW GASIFICATION PROCESS 
Life-cycle CO, emissions for air-blown gasification combined- 
cycle using selexol, 18:35619 (R;US) 
KRYPTON 85 
Experiment HFR-B1: A preliminary analysis of the water-vapor 
injection experiments in capsule 3, 18:35998 (R;US) 
KRYPTON FLUORIDE LASERS 
Laser amplifier developments at Mercury, 18:36726 (R;US) 
KRYPTON FLUORIDES 
Studies on the photochemical and thermal dissociation synthe- 
sis of krypton difluoride, 18:36555 (R;US) 


L 


L CODES 

Total Quality development of Material Control Accountability 

software: LANMAS, 18:38018 (R;US) 
LABELLED COMPOUNDS 

See also RADIOPHARMACEUTICALS 

Specific incorporation of H-thymidine into the DNA of some 
viruses and its application in microtitration experiments, 
18:37299 (RA;CZ;In Slovak) 

The preparation of '25| labelled sodium polystyrene sulphonate, 
18:35139 (R:GB) 

LABORATORIES 

Assessment of the risk of a plutonium laboratory in case of an 
internal fire, 18:36612 (RA;XA) 

Environmental Assessment for moving the Pacific Northwest 
Laboratory radon generators from Life Sciences Laboratory Il, 
Richland North Area, to Life Sciences Laboratory |, 300 Area, 
and their continued use in physical and biological research, 
18:37379 (R;US) 
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LAKES 


LAKES 

The modelling process: Theoretics and applications to the mi- 
gration of radioactive substances in the environment, 
18:37204 (RA;XA) 

LAMINAR FLOW 
Modelling of flows with recirculation., 18:36686 (IA;MX;In Span- 
ish) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC 
A high-intensity He-jet production source for radioactive beams, 
18:37422 (R;US) 

LAND APPLICATION 

See GROUND DISPOSAL 
LAND FILLS 

See SANITARY LANDFILLS 
LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANL 

A continuous flow from sample coliection to data acceptability 
determination using an automated system, 18:38027 (R;US) 

Environmental surveillance at Los Alamos during 1991: Envi- 
ronmental protection group, 18:35334 (R;US) 

Hazardous waste treatment and environmental remediation re- 
search, 18:35206 (R;US) 

in-place testing summary - 1990, 18:35336 (R;US) 

Needs analysis and project schedule for the Los Alamos Na- 
tional Laboratory (LANL) Health Physics Analysis Laboratory 
(HPAL) upgrade, 18:37346 (R;US) 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM 
Annual report for lon Replacement Program, 18:36306 (R;US) 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM OXIDES 

Electrical transport in Lag_,Sr,CuO4_,, 18:36390 (R;US) 

Local structure and superconductivity in Lap_,Ba,CuO, for 
x=0.125 and x=0.15, 18:36404 (R;US) 

LARDERELLO GEOTHERMAL FIELD 

A conceptual and mathematical model of the Larderello produc- 
tion history, 18:35590 (RA;US) 

Anomalous behaviour of hydrogen in steam from vapour- 
dominated geothermal systems, 18:35593 (RA;US) 

The rise and fall of chloride in Larderello steam, 18:35592 (RA;US) 

LARVAE 

Depth distributions of late larvae and pelagic juveniles of some 
fishes of the California Current, 18:37221 (RA;US) 

Some interactions between young walleye pollock and their en- 
vironment in the western Gulf of Alaska, 18:37220 (RA;US) 

LARVAL STAGE 
See LARVAE 
LASER FUSION REACTORS 

Cost reduction study for the LANL KrF laser-driven LMF design, 
18:37879 (R;US) 

LASER ISOTOPE SEPARATION 

lonization yield in a three step photoionization process of an 
optically thick atomic column: numerical modelization and ex- 
periments in thulium, 18:37675 (R;FR) 

Laser enhanced microwave plasma isotope separation: Progress 
report, September 30, 1992—April 15, 1993, 18:35382 (R;US) 

Measurement of atomic flux scattered from high density atomic 
beam, 18:35385 (R;JP;in Japanese) 

Measurements of collected ion energy by time-of-flight method in 
static electric field ion-collection, 18:35384 (R;JP;ln Japanese) 

LASER RADIATION 

Laser-induced ignition of coals: 
18:34829 (RA;US) 

Spectrally and temporally resolved laser emission from vertical 
cavity surface emitting lasers, 18:36732 (R;US) 


Experimental observations, 
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Statistical fluctuations in lasers: Progress report, June 1, 1990— 
May 31, 1993, 18:37423 (R;US) 

Theory of high-order harmonic generation, 18:37680 (RA;US) 

LASER TARGETS 

Fabrication and characterization of hollow silica aerogel spheres 
using sol-gel processing in the dual nozzle generation sys- 
tem: Final report, 18:37895 (R;US) 

Lasnex evolves to exploit computer industry advances, 
18:37907 (RA;US) 

Short communications on physics. Experimental and theoretical 
physics. No. 9, 18:37470 (R;RU;In Russian) 

Stability analysis of unsteady ablation fronts, 18:37853 (R;US) 

LASER-PRODUCED PLASMA 

Computational analysis of debris formation in SXPL laser- 
plasma sources, 18:35405 (R;US) 

K-shell emission from 140 femtosecond laser-produced plas- 
mas created from porous aluminum targets, 18:37678 (R;US) 

Laser propagation in underdense plasmas: Scaling arguments, 
18:37849 (R;US) 

LASERS 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
LANL compact laser pumping simulation: 
18:36721 (R;US) 
LATEX 
Investigation of natural latex rubber gloves, 18:36675 (R;US) 
LATTICE FIELD THEORY 

Fermionic field theory and gauge interactions on random lat- 
tices, 18:37501 (R;AU) 

Lattice gauge theory: Present status, 18:37473 (R;US) 

LATTICE PARAMETERS 
First-principles study of the thermodynamic and mechanical 
properties of Al-Li alloys, 18:36377 (RA;US) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAWRENCE LIVERMORE LABORATORY 
Chemistry and Materials Science: Progress report, first half, FY 
1993, 18:37928 (R;US) 
Closure plan for the High-Explosives Open Burn Treatment 
Facility at Lawrence Livermore National Laboratory, Experi- 
mental Test Site 300, 18:37057 (R;US) 
Energy and Technology Review, May 1993, 18:36127 (R;US) 
Neutron dosimetry at LLNL, 18:37352 (RA;US) 
Site Safety Plan for Lawrence Livermore National Laboratory 
CERCLA investigations, 18:35347 (R;US) 
Weapons-supporting research, 18:36470 (RA;US) 
LAYERS 

See also OZONE LAYER 

Direct simulation of shock-induced mixing layer, 18:36708 (R;US) 
LEAD 

Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir, 18:37217 (R;US) 

Remediation of heavy-metal-contaminated soil using chelant ex- 
traction: Feasibility studies, 18:37139 (R;US) 

Time-of-flight heavy ion backscattering spectrometry, 18:36512 
(R;US) 

LEAD 207 TARGET 
The energy of neutron generation by light nuclei in the lead tar- 
get, 18:37639 (RA;RU;In Russian) 
LEAD COMPOUNDS 
See also LEAD OXIDES 
PZT 

The electromechanical properties of tetragonal BaTiO, and 
PbTiO; single crystals, 18:36421 (R;US) 

The multicomponent lineshape of the anharmonic A,(TO) 
phonon in PbTiO3, 18:36420 (R;US) 

LEAD MINERALS 

See MINERALS 

LEAD OXIDES 

Application of an Electrochemical Quartz Crystal Microbalance 

to the study of electrocatalytic films, 18:36553 (R;US) 


Final task report, 





LEAD ZIRCONITE TITANATE 
See PZT 
LEAKAGE 
See LEAKS 
LEAKS 
Application of RADTRAN to estimation of doses to persons in 
enclosed spaces, 18:35095 (RA;US) 
LEASING 
Investigation on the measures for introduction and promotion of 
new energy/energy-saving technologies by adopting a lease 
system, 18:36272 (R;JP;In Japanese) 
LEED 
See ELECTRON DIFFRACTION 
LEGUMINOSAE 
See also PHASEOLUS 
VIGNA 
Gamma rays induced early flowering mutant of celery (Apium 
graveolens L. var dulce), 18:37308 (IA;XA) 
Mutagen induced dwarf mutant in celery (Apium graveolens L.), 
18:37309 (IA;XA) 
Mutation breeding newsletter. No. 40, 18:37301 (1;XA) 
LEP STORAGE RINGS 
Compositeness at LEP, 18:37651 (R;FR) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-NUCLEON INTERACTIONS 
Phenomenological constraints on the flavour asymmetry of the 
nucleon sea, 18:37591 (R;GB) 
LEPTONIC DECAY 
The lepton charge asymmetry in the decay of W bosons pro- 
duced in pp collisions at \/s = 1.8 TeV, 18:37540 (R;US) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
A possible way of connecting the Grassmann variables and the 
number of generation, 18:37522 (R;AU) 
Discrete quark-lepton symmetry need not pose a cosmological 
domain wall problem, 18:37499 (R;AU) 
Lepton forward-backward asymmetries, 18:37589 (R;FR) 
Proceedings of the workshop on quark and lepton mass matri- 
ces, 18:37512 (R;JP) 
Results obtained on dileptons and prospects, 18:37650 (R;FR) 
LEVEL INDICATORS 
Nuclear systems of level measurement., 18:35395 (IA;MX;In 
Spanish) 
LEVITATED TRAINS 
13th International Conference on Magnetically Levitated Sys- 
tems and Linear Drives, 18:36239 (R;US) 
LEWIS ACIDS 
Basic properties of coals and other solids: Final report, Septem- 
ber 1, 1989—August 30, 1992, 18:34798 (R;US) 
LIBRARIES 
Rapid screening of a YAC library by pulsed field gel southern 
blot analysis of pooled YAC clones, 18:37246 (RA;US) 
LIDAR 
See OPTICAL RADAR 
LIFE (SERVICE) 
See SERVICE LIFE 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
See also BERYLLIUM 11 
BORON 10 
BORON 11 
CARBON 14 
DEUTERIUM 
FLUORINE 18 
HELIUM 4 
HYDROGEN 1 
LITHIUM 11 
LITHIUM 6 
NITROGEN 15 


LINEAR COLLIDERS 


POTASSIUM 40 
TRITIUM 
Reactions and structure of exotic nuclei, 18:37613 (R;US) 
LIGHT SOURCES 

Inverse Compton conversion: Final report, 18:36766 (R;US) 

Survey of the spectral irradiance distribution of fluorescent tubes 
for solaria, 18:37386 (R;NO;In Norwegian) 

The 1992 Polarized Light Source, 18:36915 (R;US) 

LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHT WATER MODERATED REACTORS 
See WATER MODERATED REACTORS 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also HILACS 
LAMPF LINAC 
LINEAR COLLIDERS 
STANFORD LINEAR COLLIDER 

APT quarterly review meeting: Los Alamos APT presentations, 
18:36778 (R;US) 

Accidents with linear accelerators used in radiotherapy., 
18:36758 (IA;MX;In Spanish) 

An injection scheme for the Brookhaven ATF utilizing space- 
charge emittance growth compensation, 18:36841 (R;US) 

Calculations of radiation doses in blood during radiotherapy 
treatment., 18:36760 (IA;MX;In Spanish) 

Dosimetry in linear accelerators of medical application., 
18:36759 (IA;MX;in Spanish) 

Effects of ionization produced by partially blocked electron 
beams from a linear accelerator and by air space between the 
tumor patient and the applicator., 18:36762 (IA;MX;In Spanish) 

Importance of daily verification of radiation beams in a linear ac- 
celerator for clinical use as part of a program for quality 
control., 18:36761 (IA;MX;In Spanish) 

Lattice design principles for a recirculated, high energy, SRF 
electron accelerator, 18:36772 (R;US) 

Longitudinal instability of an induction linac with acceleration, 
18:36808 (R;US) 

Performance of the high brightness linac for the Advanced Free 
Electron Laser Initiative at Los Alamos, 18:36780 (R;US) 

Preliminary Safety Analysis Report (PSAR), The NSLS 200 
MeV Linear Electron Accelerator, 18:36771 (R;US) 

Proton linacs for boron neutron capture therapy, 18:37276 (R;US) 

Simulation studies on high-gradient experiments, 18:37989 
(R;FR) 

Situation of radiotherapy with linear accelerators in Mexico., 
18:36763 (IA;MX;In Spanish) 

Use of linear accelerators in stereotaxical radiosurgery., 
18:36764 (IA;MX;in Spanish) 

Wire scanner data analysis for the SSC Linac emittance mea- 
surement, 18:36945 (R;US) 

LINEAR COLLIDERS 

Accelerator and rf system development for NLC, 18:36914 (R;US) 

Chicane and wiggler based bunch compressors for future linear 
colliders, 18:36909 (R;US) 

Design of a 90° overmoded waveguide bend, 18:36912 (R;US) 

Extraction and absorption of higher order modes in room tem- 
perature accelerators, 18:36809 (R;US) 

Method to evaluate steering and alignment algorithms for con- 
trolling emittance growth, 18:36787 (R;US) 

Multibunch beam break-up in detuned structures, 18:36817 
(R;US) 

Numerical simulation of coupler cavities for linacs, 18:36925 
(R;US) 

On the possibility of a normal conducting photo-injector for 
Tesla, 18:36879 (R;FR) 

Overview of linear collider designs, 18:36788 (R;US) 

Simulation and compensation of multibunch energy variation in 
NLC, 18:36818 (R;US) 

The Next Linear Collider Test Accelerator, 18:36789 (R;US) 

The preservation of low emittance flat beams, 18:36814 (R;US) 

Two-klystron Binary Pulse Compression at SLAC, 18:36904 
(R;US) 
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LINERS 


LINERS 
R&D of a prototype SSC 80-K Synchrotron Radiation Liner Sys- 
tem in a half-cell of 4-K magnets, 18:36944 (R;US) 
LINOTRONS 
See CYCLIC ACCELERATORS 
LIPIDS 

Design and operation of an outdoor microalgae test facility: 
Large-scale system results, 18:35425 (RA;US) 

Fuels from microalgae overview: Aquatic species project, 
18:35423 (RA;US) 

Genetic engineering of microalgae for fuel production, 18:35426 
(RA;US) 

LIPOSOMES 
Boronated liposome development and evaluation, 18:37229 
(RA;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 

An investigation of the influence of high-velocity flow on the 
transient pressure behavior of liquid-dominated wells, 
18:35581 (RA;US) 

Pressure-dependent water loss from a hydraulically stimulated 
region of deep, naturally jointed crystalline rock, 18:35580 
(RA;US) 

LIQUID FUELS 
See also DIESEL FUELS 
GASOLINE 
The economics of liquid transportation fuels from coal: Past, 
present and future, 18:34789 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL COOLED REACTORS 
See also JOYO REACTOR 
LMFBR TYPE REACTORS 
Frequency and temperature dependence of high damping elas- 
tomers, 18:35995 (R;US) 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

Grain-boundary behavior, 18:36384 (RA;US) 

Liquid metal flows in sliding electric contacts: Solutions for tur- 
bulent primary azimuthal velocity, 18:37811 (IA;IL) 

Liquid metal spray condensation: Evaluation of performance, 
18:37451 (IA;iL) 

Liquid-metal embrittlement, 18:36383 (RA;US) 

Mercury natural circulation system with internal and external 
boiling of thermodynamic fluid, 18:36692 (IA;IL) 

Plutonium research, 18:36382 (RA;US) 

Thermoconvection in a liquid metal. Application metal evapora- 
tion by an electron beam, 18:36680 (R;FR;In French) 

LIQUID WASTES 

See also WASTE WATER 

Groundwater impact assessment for the 216-U-17 Crib, 200 
West Area, 18:35258 (R;US) 

Groundwater impact assessment report for the 100-D Ponds, 
18:35259 (R;US) 

Revised hazards study — Underground storage of radioactive 
liquid wastes, 18:35187 (R;US) 

Separation of f-elements by solvent extraction, 18:35234 (RA;US) 

LIQUID-METAL MHD GENERATORS 

Accelerating devices having piston gas-liquid flows for liquid- 
metal MHD generators, 18:36190 (IA;IL) 

Analytical and some experimental studies of end effects in Liq- 
uid Metal magnetohydrodynamic generator, 18:36194 (IA;IL) 

High temperature OMACON systems, 18:36188 (IA;IL) 

Recent developments of liquid metal MHD thermoacoustic en- 
gines, 18:36189 (IA;IL) 

Research and development in the field of liquid MHD devices for 
industrial applications, 18:36182 (IA;IL) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
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Calculating the surface properties for the liquid-vapour interface: 
Illustrating the thermodynamic stability of the spherical mi- 
crostructures, 18:36532 (R;XA) 

High energy ionization in liquids: The free ion yield, 18:36557 
(R;US) 

Light scattering studies of an electrorheological fluid, 18:37459 
(R;US) 

Measuring liquid properties with smooth- and textured-surface 
resonators, 18:37031 (R;US) 

LITHIUM 11 
Reactions and structure of exotic nuclei, 18:37613 (R;US) 
LITHIUM 6 

Fluorine 18 in tritium generator ceramic materials., 18:35392 

(IA;MX;In Spanish) 
LITHIUM 6 TARGET 

Search for dibaryon resonances in the (p, 2p) reaction on ®Li 
and carbon nuclei at 1 GeV provided with the cumulative pro- 
tons, 18:36445 (R;RU;In Russian) 

LITHIUM ALLOYS 

First-principles study of the thermodynamic and mechanical 

properties of Al-Li alloys, 18:36377 (RA;US) 
LITHIUM FLUORIDES 
Energy transfer between thulium and praseodymium ions in 
solids, 18:36441 (R;US) 
LITHUANIA 
Law of energy of the Republic of Lithuania, 18:36148 (RA;DK) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
PHENIX REACTOR 
SUPER PHENIX REACTOR 

An analytical model for studying effects of gas release from a 
failed fuel pin of a liquid-metal reactor, 18:35826 (R;US) 

Dynamic structural response of reactor-core subassemblies (hex- 
cans) due to accident overpressurization, 18:35827 (R;US) 

LMFBR core flowering response to an impulse load, 18:35828 
(R;FR 

SWAAM-LT: The long-term, sodium/water reaction analysis 
method computer code, 18:35825 (R;US) 

Transmutation of selected fission products in a fast reactor, 
18:35833 (R;US) 

LNG SPILLS 

See GAS SPILLS 
LOCA 

See LOSS OF COOLANT 
LOGGING WHILE DRILLING 

See MWD SYSTEMS 
LOOPS (COOLANT) 

See COOLANT LOOPS 
LORENTZ GROUPS 

Q - difference intertwining operators for a Lorentz quantum alge- 
bra, 18:37480 (R;XA) 

LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 

LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS OF COOLANT 

Analysis of the FR-2 in-pile accident by the FRAP-T6 code, 
18:35977 (RA;XA) 

Application of the models of the FRAP-T6 code to the LOC-3 
test, 18:35733 (RA;XA) 

Assessment of TRAC-PF1/MOD1 code for large break LOCA in 
PWR, 18:35792 (R;JP;In Japanese) 

VICTORIA-experiments for hydrogen distribution in an Ice Con- 
denser Containment, 18:35684 (RA;US) 

LOSSES (PARTICLES) 
See PARTICLE LOSSES 
LOUISIANA 
Information resources: 


How they are utilized by Louisiana, 
18:36084 (RA;US) 





LOW ALLOY STEELS 
See also STEEL-ASTM-A508 
STEEL-CR2MOV 
STEEL-NIMOCR 
Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:35699 (RA;US) 
LOW ENERGY ELECTRON DIFFRACTION 
See ELECTRON DIFFRACTION 
LOW-LEVEL RADIOACTIVE WASTES 

Advanced chemical separations in support of the clean option 
strategy, 18:35119 (R;US) 

Description of work for 216-U-Pond test pits, 18:35265 (R;US) 

Disposal of low-level and mixed low-level radioactive waste dur- 
ing 1990, 18:35133 (R;US) 

Distribution coefficients of radionuclides in concrete waste for 
coastal soil and concrete powder, 18:37171 (R;JP;In Japanese) 

Environmental Assessment for DOE permission for off-loading 
activities to support the movement of Millstone Unit 2 steam 
generator sub-assemblies across the Savannah River Site, 
18:35107 (R;US) 

Evaluation of a performance assessment of methodology for 
low-level radioactive waste disposal facilities: Evaluation of 
modeling approaches: Volume 1, 18:35217 (R;US) 

Greater-than-Class C low-level radioactive waste transportation 
regulations and requirements study: National Low-Level 
Waste Management Program, 18:35108 (R;US) 

Guidance document for the preparation of waste management 
plans for the Environmental Restoration Program at Oak 
Ridge National Laboratory: Environmental Restoration Pro- 
gram, 18:35343 (R;US) 

Technical area status report for chemical/physical treatment: 
Volume 1, 18:35142 (R;US) 

Technical area status report for chemical/physical treatment: 
Volume 2, Appendices, 18:35143 (R;US) 

Technical area status report for waste destruction and stabiliza- 
tion, 18:35141 (R;US) 

The challenge of packaging and transporting mixed waste sam- 
ples and residues arising from the Department of Energy’s 
Analytical Services Program, 18:35106 (R;US) 

Welcome and introductory remarks, 18:35222 (RA;US) 

LOWER HYBRID CURRENT DRIVE 

Princeton University Plasma Physics Laboratory Theory Division 

quarterly report, January 1—March 31, 1993, 18:37845 (R;US) 
LUBRICANTS 

Accelerated test methods for predicting the life of motor materi- 
als exposed to refrigerant/lubricant mixtures: Phase 1, 
Conceptual design: Final report, 18:36592 (R;US) 

LURGI-RUHRGAS PROCESS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Annual report, October 1991—September 
1992, 18:34992 (R;US) 

LWGR TYPE REACTORS 

See also CHERNOBYLSK-4 REACTOR 

Failed fuel monitoring at nuclear power plants with RBMK reac- 
tors: operating parameters, requirements and decision 
making criteria, 18:35809 (RA;XA) 

LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHOCYTES 

X-ray induction of micronuclei in human lymphocyte subpopula- 
tions differentiated by immunoperoxidase staining, 18:37383 
(R;JP) 

LYMPHOID CELLS 
See LYMPHOCYTES 
LYSIMETERS 
Lysimeter literature review, 18:35219 (R;US) 


M CODES 
MANTA: steady-state thermal-hydraulic analysis, 
(CM;US) 


18:37971 


MAGNETOHYDRODYNAMICS 


MARGE/SLUMP: Maximum Temperature LMFBR Fuel Pin, 
18:37969 (CM;US) 
MELCOR assessment at SNL, 18:35689 (RA;US) 
MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACHINE TOOLS 
Evaluation of a scanning Hartmann device for single point turn- 
ing applications, 18:37079 (R;US) 
Open architecture in control system integration, 18:36591 (R;US) 
The Milling Assistant, Case-Based Reasoning, and machining 
strategy: A report on the development of automated numeri- 
cal control programming systems at New Mexico State 
University, 18:36652 (R;US) 
MACHINING 
On-machine dimensional verification: Final report, 18:36617 
(R;US) 
Size reduction of energetic materials by fluid jet machining, 
18:37061 (R;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC DIPOLES 
Calculations of magnetic field for the end design of the RHIC arc 
dipole, 18:36792 (R;US) 
Measurements of Loma Linda proton therapy gantry dipoles, 
18:37275 (R;US) 
Techniques for measurement of dipole endfields with a rigid in- 
tegrating coil, 18:36844 (R;US) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Axial variations in the magnetic field of superconducting dipoles 
and quadrupoles, 18:36790 (R;US) 
Designing of the magnetic system by the solution of invesrse 
problem, 18:36854 (RA;RU) 
JINR rapid communications. Collection no. 5, 
(R;RU;In Russian) 
Simulating a singularity-free universe outside the problem 
boundary in poisson, 18:36781 (R;US) 
The National High Magnetic Field Laboratory, A user facility in 
support of research in high magnetic fields, 18:37457 (R;US) 
MAGNETIC LEVITATED TRAINS 
See LEVITATED TRAINS 
MAGNETIC MIRRORS 
Generalized energy principle for flute perturbations in axisym- 
metric mirror machines, 18:37893 (R;US) 
MAGNETIC MONOPOLES 
Enhancement of the rate of radiative processes in the field of a 
magnetic monopole, 18:37510 (R;XA) 
MAGNETITE 
The influence of potential, temperature, pH, and hydrodynamics, 
on the kinetics of magnetite dissolution, 18:37324 (RA;XA) 
MAGNETOGASDYNAMICS 
Natural convection over a vertically heated flat plate in the pres- 
ence of gas injection with and without the presence magnetic 
field, 18:37799 (IA;IL) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 
Bifurcations in MHD flow generated by electric current dis- 
charge, 18:37802 (IA;IL) 
Conductivity of a two-phase flow in the presence of a magnetic 
field: Theoretical study, 18:37778 (IA;IL) 
Electric conductivity of a MHD two phase flow experimental 
study, 18:37779 (IA;IL) 
Electrically induced MHD flow around a cylinder, 18:37812 (IA;IL) 
Electromagnetic modulation of liquid metal flow, 18:37784 (1A;IL) 
Homogeneous MHD turbulence at weak magnetic Reynolds 
Number: Approach to angular-dependent spectra by means 
of an Eddy Damped Quasi Normal Markovian (EDQNM) clo- 
sure model, 18:37781 (IA;IL) 
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MAGNETOHYDRODYNAMICS 


Hydrodynamics and heat transfer of thin liquid metal films in 
magnetic field, 18:37787 (IA;IL) 

Inverse cascades generated by alpha dynamo and hydrody- 
namic AKA instabilities, 18:37789 (IA;IL) 

Liquid metal magnetohydrodynamic two-phase flow: An experi- 
mental validation of the models, 18:37813 (IA;IL) 

MHD flow around a cylinder in an aligned magnetic field, 
18:37776 (IA;IL) 

MHD technology: Potential naval applications, 18:37805 (IA;IL) 

Magnetic fluctuations in turbulent flow, 18:37807 (IA;IL) 

Renormalization Group-analysis of MHD turbulence in transition 
to anisotropy, 18:37810 (IA;IL) 

Tearing and reconnection in two-dimensional MHD turbulence, 
18:37804 (IA;IL) 

The balooning instability in fluids and magneto fluids, 18:37792 
(IA;IL) 

Three-dimensional vortex MHD-flows at high Reynolds numbers 
in thin layers of conducting incompressible fluid, 18:37793 
(IA;IL) 

Towards quasi isotropic Turbulence model for magnetohydrody- 
namic shear flow, 18:36694 (IA;IL) 

MAGNETOPLASMA COMPRESSORS 

Accelerating devices having piston gas-liquid flows for liquid- 

metal MHD generators, 18:36190 (IA;IL) 
MAGNETOTELLURIC SURVEYS 

Case histories of array CSMT survey at Minami-kayabe and 
Sengan area, 18:35556 (IA;JP;in Japanese) 

Proceedings of the 88th (spring 1993FY) SEGJ Conference, 
18:37400 (!;JP;in Japanese) 

MAHOGANY TREES 

See TREES 

MAINTENANCE 

Maintenance Implementation Plan for the Grout Facility, 

18:35267 (R;US) 
MAIZE 

The effect of organic matter and nitrification inhibitor on 5 N Hy, 
and '5 N O3 absorption by the maize, 18:37295 (1;BR;In Por- 
tuguese) 

MAK! PARAMETER 

See GINZBURG-LANDAU THEORY 
MALIGNANCIES 

See NEOPLASMS 
MAMMALS 

Environmental Guidance Program Reference Book: Marine Pro- 
tection, Research, and Sanctuaries Act and Marine Mammal 
Protection Act: Revision 3, 18:36107 (R;US) 

MAN 

See also PERSONNEL 

The design, sysnthesis and evaluation of sequestering agents 
specific for Plutonium(IV), 18:37378 (RA;US) 

MANAGEMENT 
See also DATA BASE MANAGEMENT 
ENERGY MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
RECORDS MANAGEMENT 
WASTE MANAGEMENT 

The Westinghouse Waste Isolation Division Management and 

Supervisor Training Program, 18:35154 (R;US) 
MANUALS 
DOE fundamentals handbook: Material science: 
18:36276 (R;US) 
MANUFACTURED BUILDINGS 
See PREFABRICATED BUILDINGS 
MANUFACTURERS 

Initial results of strand produced in Phase 2 of the SSCL Vendor 
Qualification Program, 18:36936 (R;US) 

Report for survey on businesses for developing environmental 
preservation and effective resource utilization system tech- 
nologies in fiscal year 1992, 18:36254 (R;JP;in Japanese) 

MANUFACTURING 

See also COMPUTER-AIDED MANUFACTURING 

Cost-benefit analysis for design of environmentally conscious 
manufacturing, 18:36258 (R;US) 
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Invigilation plans for monitoring the quality and reliability of con- 
tinuously produced product, 18:36657 (R;US) 

Nonnuclear Consolidation Environmental Assessment: Volume 
1, Nuclear Weapons Complex Reconfiguration Program, 
18:36094 (R;US) 

Nonnuclear Consolidation Environmental Assessment: Volume 
2, Appendixes: Nuclear Weapons Complex Reconfiguration 
Program, 18:36095 (R;US) 

MANY-BODY PROBLEM 

See also FOUR-BODY PROBLEM 

How reliable is the HMSA integral equation for the pair structure 
of supercooled and amorphous mixtures?, 18:37438 (R;XA) 

Stability of large scale interconnected dynamical systems, 
18:37429 (R;XA) 

Study of the critical points at infinity arising from the failure of 
the Palais-smale condition for n-body type problems, 
18:37418 (R;XA) 

MAPPING 

See also GENETIC MAPPING 

Fixed point type theorems and projection-interaction approxima- 
tion, 18:37445 (R;XA) 

MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 

MARINE DISPOSAL 

Environmental Guidance Program Reference Book: Marine Pro- 
tection, Research, and Sanctuaries Act and Marine Mammal 
Protection Act: Revision 3, 18:36107 (R;US) 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MASKS 
See RESPIRATORS 
MASS 

C-periodicity and the physical mass in the 3-state Potts model, 

18:37476 (R;XA) 
MASS NUMBER 

Atomic weight and isotopic abundance data analysis 1993, 

18:37699 (R;US) 
MASS SPECTROMETERS 

See also SPARK MASS SPECTROMETERS 

Interfacing of thermal ionization mass spectrometer with PC/XT 
and related software development, 18:37027 (R;IN) 

MASS SPECTROSCOPY 
See also RESONANCE 
TROSCOPY 

Inductively coupled plasma 
18:36477 (RA;XA) 

Reduction of plyatomic ion interferences in indictively coupled 
plasma mass spectrometry with cryogenic desolvation, 
18:36506 (R;US) 

MASSACHUSETTS 

Access and use of information resources by Massachusetts, 
18:36085 (RA;US) 

MASSIVE VECTOR-MESON MODEL 

See GLUON MODEL 

MASSLESS PARTICLES 
See also NEUTRINOS 
PHOTONS 
Extended nonabelian symmetries for free fermionic model, 
18:37494 (R;XA) 
MASURIUM 
See TECHNETIUM 
MATERIALS 
See also BIOLOGICAL MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
ION EXCHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 


IONIZATION MASS SPEC- 


source mass spectrometry, 





SEALING MATERIALS 
SEMICONDUCTOR MATERIALS 
SYNTHETIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 
Chemistry and Materials Science: Progress report, first half, FY 
1993, 18:37928 (R;US) 
Critical assessment of the QEXAFS method, 18:37735 (RA;US) 
Embedded microclusters in zeolites and cluster beam sputtering: 
Simulation on parallel computers: Annual progress report, 
September 15, 1992—September 14, 1993, 18:36304 (R;US) 
Influence of the form of stress-strain diagram on the shock re- 
sistance of material and structure, 18:36615 (IA;IL) 
International cooperative program on effects on materials, in- 
cluding historic and cultural monuments: Environmental data 
report September 1990 to August 1991, 18:37129 (R;NO) 
Progress report 1989-1990. Materials Science Department, 
18:37915 (R;AR;In Spanish) 
Sixth Israel materials engineering conference IMEC VI: Program 
and abstracts, 18:36305 (I;IL) 
Synchrotron radiation-based materials science, 
(RA;US) 
Weapons-supporting research, 18:36470 (RA;US) 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
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MATERIALS (POROUS) 
See POROUS MATERIALS 


MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 


MATERIALS (SEMICONDUCTOR) 


See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING 

A probabilistic safety analysis of UF, handling at the 
Portsmouth Gaseous Diffusion Plant, 18:35000 (RA;US) 

Application of advanced handling techniques to transportation 
cask design, 18:35099 (RA;US) 

Intermodal transfer of spent fuel, 18:35094 (RA;US) 

MATERIALS RECOVERY 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report, April 1, 1993—June 
30, 1993, 18:34776 (R;US) 

MATERIALS WORKING 
Materials Science and Engineering: Revision 1, 18:36463 (R;US) 
MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
MOLECULAR MODELS 

A study of the potential for cooperation between models and 
modelers, 18:37951 (R;US) 

Burnup calculation in a non-continuous operation mode, 
18:35976 (RA;XA) 

SLATEC4.1: Mathematical Subprogram Library, 18:37957 
(CM;US) 

The modelling process: Theoretics and applications to the mi- 
gration of radioactive substances in the environment, 
18:37204 (RA;XA) 

MATHEMATICS 
See also ALGEBRA 
FUNCTIONAL ANALYSIS 
GROUP THEORY 
TIME-SERIES ANALYSIS 

1992 Environmental Summer Science Camp Program 
evaluation: The International Environmental Institute of West- 
inghouse Hanford Company, 18:37912 (R;US) 

Enumeration of n-fold tanget hyperplanes to a_ surface, 
18:37443 (R;XA) 

Inner-City Energy and Environmental Education Consortium, 
18:37911 (R;US) 


MEDICAL PERSONNEL 


MATRICES 
See also KOBAYASHI-MASKAWA MATRIX 
S MATRIX 
Parallel bandreduction and tridiagonalization, 18:37929 (R;US) 
MATRIX ELEMENTS 
Plaquette expansion of the 2D anti-ferromagnetic Heisenberg 
model, 18:37608 (R;AU) 
MCDOWELL-WELLMAN PROCESS 
See COAL GASIFICATION 
MEASURED VALUES 
See DATA 
MEASUREMENTS WHILE DRILLING 
See MWD SYSTEMS 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
CALORIMETERS 
DOSEMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
LYSIMETERS 
MONITORS 
RADIATION DETECTORS 
STRAIN GAGES 
VISCOSIMETERS 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 9: electronics, instrumentation and control, 18:36980 
(1;MX;In Spanish) 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 18:35087 (RA;US) 

Intercomparison and intercalibration of passive/active radon and 
active radon progeny instruments and methods in North 
America, 18:36990 (R;US) 

Minefield reconnaissance and detector system, 
(PA;US) 

Panel 6, Logistics, 18:36299 (RA;US) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 

See also FATIGUE 

Mechanical properties used for the qualification of transport 
casks: Prototype development and extension to serial pro- 
duction, 18:35082 (RA;US) 

MECHANICAL STRUCTURES 

See also BELLOWS 

SUPPORTS 

Conceptual design for PSP mounting bracket, 18:35060 (RA;US) 

DYNA3DREV5: Explicit 3-d Hydrodynamic FEM Program, 
18:37954 (CM;US) 

Probabilistic analysis of mechanical systems, 18:36658 (R;US) 

Refurbishment and modification of existing protective shipping 
packages (for 30-inch UF, cylinders) per USDOT specifica- 
tion No. USA-DOT-21PF-1A, 18:35061 (RA;US) 

Structural Aging Program technical progress for period, January 
1, 1992—December 31, 1992, 18:36025 (R;US) 

UF, tiedowns for truck transport - right way/wrong way, 
18:35062 (RA;US) 

MECHANICAL TESTS 

See also IMPACT TESTS 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 4: dynamics, 18:35869 (1;MX;In Spanish) 

Adaptation of vibrating tables for the dynamic qualification of nu- 
clear equipment., 18:35870 (IA;MX;In Spanish) 

MECHANICAL VIBRATIONS 

A vibration model for centrifugal contactors, 18:35118 (R;US) 

Computer-generated vibratory signatures for EDF PWR reactor 
vessel internals, 18:35721 (R;FR;In French) 

General vibration monitoring: Coupling between the experimen- 
tal hall structure and storage ring tunnel and basemat, 
18:36952 (R;US) 

MEDICAL PERSONNEL 

Nuclear risk: information of medical practitioners in Isere De- 
partment. Impact of the booklet: ‘doctors and nuclear risk’, 
18:37323 (R;FR;In French) 
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Order of 15 October 1992 amending the Order of 26 March 1974 
on the competence of persons licensed to use radioelements in 
unsealed sources for medical uses, 18:37277 (1;FR;In French) 

MELAMINE 
Synthesis and characterization of melamine-formaldehyde aero- 
gels, 18:36459 (RA;US) 
MELT REFINING PROCESS 
See PYROCHEMICAL REPROCESSING 
MELTDOWN 

A framework for the assessment of severe accident manage- 
ment strategies, 18:36026 (R;US) 

Accident management strategies measures and emergency 
procedures, 18:35866 (I;XA) 

Assessment and limitation of radioactivity transfers in the event 
of a postulated severe PWR accident, 18:35784 (1;XA) 

BETA experiments on aerosol release during melt-concrete in- 
teraction and filtering of the offgas, 18:36016 (RA;US) 

Concepts for passive heat removal and filtration systems under 
core meltdown conditions, 18:36023 (RA;US) 

In vessel core melt progression phenomena, 18:35667 (R;FR) 

MEMBRANES 

See also SUPPORTED LIQUID MEMBRANES 

Assessment of the potential for refinery applications of inorganic 
membrane technology: An identification and screening analy- 
sis: Final report, 18:34962 (R;US) 

Organic separations with membranes, 18:35239 (RA;US) 

Thermal/chemical degradation of inorganic membrane materi- 
als, 18:34757 (R;US) 

MEMORY DEVICES 

Superconducting flux flow devices, digital circuits and memo- 

ries, 18:37771 (R;US) 
MERCURY 

Double conductivity measurements of nucleate boiling of mer- 
cury, 18:37798 (IA;IL) 

Mercury in the atmosphere: Emissions, transformations, deposi- 
tion and effects, 18:37108 (R;SE) 

MERCURY IODIDES 

X-ray analysis of alpha mercuric iodide crystal structure and 

processing effects, 18:36430 (R;US) 
MESH GENERATION 

Estimation of energy saving potential by introduction of co- 
generation systems into Tokyo district, 18:36133 (R:JP;In 
Japanese) 

MESON FACTORIES 

See also LAMPF LINAC 

A small Unix-based data acquisition system, 18:36927 (R;US) 

Beam finding algorithms at the interaction point of B factories, 
18:36955 (R:FR) 

Challenges on the high luminosity frontier of e+ e—, 18:36783 
(R;US) 

Probing the Penguin’ contribution in B27 at an asymmetric B 
meson factory, 18:37527 (R;FR) 

MESON RESONANCES 
See MESONS 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 

See also PION-NUCLEON INTERACTIONS 

Proceedings of the workshop on =, K, n-nucleon interactions, 
18:37569 (R;JP;In Japanese) 

MESONS 

See also CHARMONIUM 

Experiments in few body reactions at LNS in view of hadron 
structure studies, 18:37579 (R;FR) 

JINR rapid communications. Collection no. 3, 
(R;RU;In Russian) 

Probes of heavy meson substructure in e+e- annihilation, 
18:37568 (R;GB) 

METACERCARIAE 
See LARVAE 
METAL BUILDINGS 
See PREFABRICATED BUILDINGS 
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METAL VAPOR LASERS 
Computational model of a magnetic modulator for copper lasers, 
18:37897 (R;US) 
Energy and Technology Review, May 1993, 18:36127 (R;US) 
Experimental study of physical mechanisms in the post- 
discharge of a copper vapor laser, 18:35002 (R;FR;in French) 
High-power copper vapor lasers and their application to preci- 
sion drilling and cutting, 18:36749 (R;US) 
METAL-METAL OXIDE BATTERIES 
Current status of environmental, health, and safety issues of 
nickel metal-hydride batteries for electric vehicles, 18:36282 
(R;US) 
METALLURGY 
See also PHYSICAL METALLURGY 
Metallurgical applications of MHD, 18:36352 (IA;IL) 


METALS 

See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
REFRACTORY METALS 
SCRAP METALS 
THALLIUM 
TRANSITION ELEMENTS 

Anew mathematical approach based on the circular diaphragm to 
explain the blister effect on implanted metals, 18:36338 (IA;IL) 

An ab initio Monte Carlo study of low energy positron and elec- 
tron implantation in elemental metals and multilayers, 
18:37740 (R;US) 

Dual-band, infrared buried mine detection using a statistical pat- 
tern recognition approach, 18:37058 (R;US) 

Fundamentals of the physics and processing of metals, 
18:36373 (RA;US) 

General introduction to microstructural evolution under cascade 
damage conditions, 18:36311 (R;US) 

Grain-boundary behavior, 18:36384 (RA;US) 

High-power copper vapor lasers and their application to preci- 
sion drilling and cutting, 18:36749 (R;US) 

Incidents of chemical reactions in cell equipment, 18:35001 
(RA;US) 

Metal decontamination for waste minimization using liquid metal 
refining technology, 18:35209 (R;US) 

PVDF gauge characterization of hypervelocity-impact-generated 
debris clouds, 18:36715 (R;US) 

Reconstruction of surface and environmental sensitive mechani- 
cal behavior of metals, 18:36341 (IA;IL) 

The influence of electron irradiation on adhesion of metal films, 
18:36349 (IA;IL) 

METHACRYLATES 

Swelling equilibria for cationic 2-hydroxyethyl methacrylate 

(HEMA)-based hydrogels, 18:36547 (R;US) 
METHANE 
Biosynthesis 

Sources of biogenic methane to form marine gas hydrates: In 

situ production or upward migration?, 18:34979 (R;US) 
Control 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 1: Introduction, 18:35436 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 6: Gas handling and associated pipework, 
18:35442 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4A: A brief guide to utilising landfill gas, 
18:35439 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 2: Control and instrumentation, 18:35437 (R;GB) 
Guidelines for the safe control and utilisation of landfill gas. Fi- 

nal report. Pt. 5: Gas wells, 18:35441 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4B: Utilising landfill gas, 18:35440 (R;GB) 





Guidelines for the safe control and utilisation of landfill gas. Final 

report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 
Conversion 

Transient studies of low temperature catalysts for methane con- 
version: Quarterly technical progress report, March 30, 
1993—June 30, 1993, 18:36529 (R;US) 

Electrochemical Energy Conversion 

Electrochemical conversion of methane: Materials and reac- 

tions, 18:34984 (R;NO) 
Environmental Impacts 

Guidelines for the safe control and utilisation of landfill gas. Final 

report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 
Legislation 

Guidelines for the safe control and utilisation of landfill gas. Final 

report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 
Materials Handling 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 6: Gas handling and associated pipework, 
18:35442 (R;GB) 

Measuring Instruments 

Guidelines for the safe control and utilisation of landfill gas. Final 

report. Pt. 2: Control and instrumentation, 18:35437 (R;GB) 
Pipes 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 6: Gas handling and associated pipework, 
18:35442 (R;GB) 

Production 

Early-warning process/control for anaerobic digestion and 
biological nitrogen transformation processes: Batch, semi- 
continuous, and/or chemostat experiments: Final report, 
18:35449 (R;US) 

Recommendations 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4A: A brief guide to utilising landfill gas, 
18:35439 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4B: Utilising landfill gas, 18:35440 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 1: Introduction, 18:35436 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 2: Control and instrumentation, 18:35437 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 5: Gas wells, 18:35441 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 

Safety 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 2: Control and instrumentation, 18:35437 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4A: A brief guide to utilising landfill gas, 
18:35439 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 1: Introduction, 18:35436 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 6: Gas handling and associated pipework, 
18:35442 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4B: Utilising landfill gas, 18:35440 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 5: Gas wells, 18:35441 (R;GB) 

Sanitary Landfills 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 2: Control and instrumentation, 18:35437 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 1: Introduction, 18:35436 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4B: Utilising landfill gas, 18:35440 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 6: Gas handling and associated pipework, 
18:35442 (R;GB) 


MHD CHANNELS 


Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4A: A brief guide to utilising landfill gas, 
18:35439 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 5: Gas wells, 18:35441 (R;GB) 

Uses 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 1: Introduction, 18:35436 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4B: Utilising landfill gas, 18:35440 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 5: Gas wells, 18:35441 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 4A: A brief guide to utilising landfill gas, 
18:35439 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 3: Environmental impacts and law, 18:35438 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Final 
report. Pt. 2: Control and instrumentation, 18:35437 (R;GB) 

Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 6: Gas handling and associated pipework, 
18:35442 (R;GB) 

Wells 
Guidelines for the safe control and utilisation of landfill gas. Fi- 
nal report. Pt. 5: Gas wells, 18:35441 (R;GB) 
METHANE HYDRATE DEPOSITS 
See NATURAL GAS HYDRATE DEPOSITS 
METHANE HYDRATES 
See GAS HYDRATES 
METHANOL 

Fuel processing requirements and techniques for fuel cell 
propulsion power, 18:36280 (R;US) 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 10, 
January 1, 1993—March 31, 1993, 18:34767 (R;US) 

Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch: Quarterly technical progress report No. 9, October 
1, 1992—December 31, 1992, 18:34768 (R;US) 

METHYL ALCOHOL 

See METHANOL 

METHYL IODIDE 

A simplified test procedure for determining the effectiveness of 
adsorbents for the removal of methyl iodide, 18:35911 (RA;US) 

Methyl iodide tests on used adsorbents, 18:36511 (RA;US) 

Parametric studies of radioactive iodine, hydrogen iodide and 
methyl iodide removal, 18:35912 (RA;US) 

METHYL-FUEL 

See METHANOL 
METHYLBENZENE 

See TOLUENE 
METROPOLITAN AREAS 

See URBAN AREAS 
MEXICO 

Doublet heat sweep model with bounded initial temperature dis- 
tribution, 18:35569 (RA;US) 

Multidisciplinary data substantiate Vapliq model of the Los 
Azufres geothermal system, 18:35544 (RA;US) 

Tracer testing at Los Azufres, 18:35567 (RA;US) 

MFX DEVICE 
See MAGNETIC MIRRORS 
MHD CHANNELS 

A comparison of the core flow solution and full solution for MHD 
flow in a rectangular duct, 18:37795 (IA;IL) 

Analysis of flow parameters in MHD channel at various load 
conditions, 18:37815 (IA;IL) 

Experimental study of two-phase upflow in a large diameter sys- 
tem, 18:37814 (IA;IL) 

Experiments with a superconducting magnet on an InGaSn 
loop, 18:37797 (IA;IL) 

Influence of thermodynamic parameters pulsations of electric 
output and efficiency of MHD generator, 18:36187 (IA;IL) 

Instabilities of the nonuniform flows of a low-temperature 
plasma in MHD channels, 18:37806 (IA;IL) 
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Laminar heat transfer of an electrically conducting fluid flowing 
in a rectangular channel in a transverse magnetic field, 
18:37775 (IA;IL) 

Peculiarities of turbulence in magnetic fields: Enhancement of 
heat transfer and negative eddy viscosity, 18:36185 (IA;IL) 

The dynamical processes in an MHD duct: Simulation and com- 
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On towards the real world, 18:34903 (RA;US) 

The potential for MEOR from carbonate reserviors: Literature 
review and recent research, 18:34901 (RA;US) 

Using bacteria to improve oil recovery from Arabian fields, 
18:34902 (RA;US) 
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Critical operating parameters for microwave solidification of hy- 
droxide sludge, 18:35249 (R;US) 
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uranium mill tailings sites at Slick Rock, Colorado: Attachment 
4, Water resources protection strategy, 18:35314 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix A to Attachment 3, Tables, 18:35311 (R;US) 

Remedial action plan and site design for stabilization of the 
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18:37235 (RA;US) 
Treatment protocol development, 18:37233 (RA;US) 
NEUTRON DETECTORS 
See also FISSION CHAMBERS 
HE-3 COUNTERS 
Neutron detectors for measuring the fusion burn history of ICF 
targets, 18:37905 (RA;US) 
NEUTRON DIFFRACTION 
Neutron and PIMC determination of the longitudinal momentum 
distribution of HCP, BCC and normal liquid “He, 18:37739 
(R;US) 
Neutron scattering study of the YBazCu3O¢,, system, 18:37760 
(R;FR) 
Neutrons in biology, 18:37732 (R;JP) 
NEUTRON DOSIMETRY 
A portable 0.5- to 16-MeV neutron spectrometer using a liquid 
scintillator, 18:37374 (RA;US) 
Neutron dosimetry using optically stimulated luminescence, 
18:37367 (RA;US) 
Neutron spectrometry: Methods development and critical appli- 
cations, 18:37371 (RA;US) 
Status of neutron dosimetry cross sections, 18:37660 (R;US) 
Summary of personnel neutron dosimeter performance and the 
impact of recent changes to DOE's laboratory accreditation 
program, 18:37363 (RA;US) 
Superheated drop, “Bubble”, dosimeters, 18:37369 (RA;US) 
NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON FLUENCE 
Neutron fluence to dose conversion factors: Which one(s)?, 
18:37376 (RA;US) 
NEUTRON FLUX 
Absolute measurement of thermal neutron flux by using natural 
copper foil, 18:37657 (R;KP;In Korean) 
NEUTRON FLUX DENSITY 
See NEUTRON FLUX 
NEUTRON HEATING 
See RADIATION HEATING 
NEUTRON REACTIONS 


(Plasma Spectroscopy Neural Network), 


18:37471 


Observation of neutron radiative capture-reaction on exotic iso- 


mer 178, Hf, 18:37646 (RA;RU;In Russian) 
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Status of neutron dosimetry cross sections, 18:37660 (R;US) 

Temperature dependence of the Westcott g-factor for neutron 
capture reactions in ENDF/B-VI, 18:37621 (R;US) 

NEUTRON SOURCE FACILITIES 
The Advanced Neutron Source, 18:35404 (R;US) 
NEUTRON SOURCES 

Benchmarking the Sandia Pulsed Reactor Ill cavity neutron 
spectrum for electronic parts calibration and testing, 18:35406 
(R;US) 

Preliminary report on the BNL spallation neutron source design 
study, 18:35386 (R;US) 

Two methodologies for computing neutron sources from (a,n) 
and spontaneous fission reactions in vitrified waste, 18:37661 
(R;US) 

NEUTRON SPECTRA 

The utilization of bubble detector technology in the development 
of a combination area neutron spectrometer (CANS), 
18:37375 (RA;US) 

NEUTRON SPECTROMETERS 

See also BONNER SPHERE SPECTROMETERS 

A portable 0.5- to 16-MeV neutron spectrometer using a liquid 
scintillator, 18:37374 (RA;US) 

Field neutron spectrometer using °He, TEPC, and multisphere 
detectors, 18:37372 (RA;US) 

Rotational tunnelling spectroscopy with neutrons, 18:37659 
(R;GB) 

NEUTRON SPECTROSCOPY 

Field neutron spectrometer using °He, TEPC, and multisphere 
detectors, 18:37372 (RA;US) 

Rotational tunnelling spectroscopy with neutrons, 18:37659 
(R;GB) 

The utilization of bubble detector technology in the development 
of a combination area neutron spectrometer (CANS), 
18:37375 (RA;US) 

NEUTRON TRANSPORT 

Neutron beam measurement dosimetry, 18:35933 (RA;US) 

The TORSED method for construction of TORT boundary 
sources from external DORT flux files, 18:37658 (R;US) 

NEUTRONS 
See also FAST NEUTRONS 
THERMAL NEUTRONS 

Evaluation of fluence to dose equivalent conversion factors for 
high energy radiations, (2): Establishment of the evaluation of 
the Q-bar values for high energy charged particles and evalu- 
ation of the dose equivalent conversion factors for high 
energy photons, 18:37345 (R;JP;In Japanese) 

Forward scattering of neutrons from polymeric and magnetic 
multilayers, 18:37724 (R;US) 

Neutrons in biology, 18:37732 (R;JP) 

SLAC measurement of the neutron spin structure function, 
18:37593 (R;US) 

NEVADA TEST SITE 
Nevada test site 
18:37353 (RA;US) 
NEW ENGLAND 
See USA 
NEW JERSEY 

Information resources used in health risk assessment by the 
New Jersey Department of Environmental Protection, 
18:36086 (RA;US) 

NICKEL 

Collisions of molecules with clusters: A quasiclassical study, 
18:37681 (R;US) 

Laser Raman and x-ray scattering studies of corrosion films on 
metals, 18:36308 (R;US) 

Neutron reflection interferometry, 18:37723 (R;AU) 

Reduction of plyatomic ion interferences in indictively coupled 
plasma mass spectrometry with cryogenic desolvation, 
18:36506 (R;US) 

NICKEL ALLOYS 
See also ALLOY-CO60CR30W4 
ALLOY-FE46NI33CR21 
KOVAR 
NICKEL BASE ALLOYS 


neutron dosimetry-problems/solutions, 





Nickel separation by extraction chromatography and subse- 
quent determination by complexometric potentiometry, 
18:36486 (IA;AR;In Spanish) 

Solute segregation behavior in NigAl-based ordered alloys, 
18:36375 (RA;US) 

NICKEL BASE ALLOYS 
See also COLMONOY 
HASTELLOYS 

Incoloy 908 database report: On process — structure — property 

relationship, 18:36324 (R;US) 
NICKEL COMPLEXES 

Novel bimetallic dispersed catalysts for temperature- 
programmed coal liquefaction: Technical progress report, 
January-March 1993, 18:34777 (R;US) 

NICKEL IODIDES 

Metallization and charge-transfer gap closure of transition-metal 

iodides under pressure, 18:36444 (R;US) 
NICOTINIC ACID 

Nicotinic and iso nicotinic acids: interactions with gamma radia- 

tion and acid-base equilibrium, 18:36560 (1;BR;In Portuguese) 
NIOBIUM 

Determining grain-boundary structure by quantitatively compar- 
ing experimental and simulated high-resolution images, 
18:36381 (RA;US) 

Interfaces, adhesion, and bonding, 18:36379 (RA;US) 

Liquid-metal embrittlement, 18:36383 (RA;US) 

Structure of the £5(310)/[001] symmetric tilt grain boundary in 
niobium, 18:36380 (RA;US) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Metastable bec phase formation in the Nb-Cr system, 18:36365 
(R;US) 

Properties and potential of high-temperature niobium beryllides, 
18:36369 (R;US) 

NIOBIUM BASE ALLOYS 

Effects of processing history on the creep strength of Nb-1Zr, 

18:36323 (R;US) 
NIOBIUM CARBIDES 

Performance of carbon-based hot frit substrates: 2, Coating 
performance studies in hydrogen at atmospheric pressure, 
18:36426 (R;US) 

NIOSH 

See US NIOSH 
NIPER 

See US NIPER 
NITRATES 

See also PETN 

Comparative study of wheat utilization of NH, and NO3 as sources 
of N-fertilizer using Nts technique, 18:37291 (R;SY;In Arabic) 

NITRIC OXIDE 

Direct catalytic decomposition of nitric oxide: Quarterly technical 
progress report No. 7, April-June 1993, 18:34808 (R;US) 

Tropospheric chemistry of natural hydrocarbons, aldehydes, 
and peroxy radicals: Their connections to sulfuric acid pro- 
duction and climate effects, 18:37080 (R;US) 

NITRO COMPOUNDS 

A more efficient method of preparing 3,3-dinitroazetidine, 

18:36544 (R;US) 
NITROGEN 

Chemical equilibrium in high pressure molecular fluid mixtures, 
18:36545 (R;US) 

Nitrogen acquisition, transport and metabolism in intact ectomy- 
corrhizal associations studied by '5N_ stable isotope 
techniques, 18:37313 (R;SE) 

Phonons and metastability in compressed nitrogen, 18:37721 
(R;US) 

Polymeric nitrogen: Revision 2, 18:36551 (R;US) 

Preliminary evaluation of a concept using microwave energy to 
improve an adsorption-based, natural gas clean-up process, 
18:34982 (R;US) 

NITROGEN 15 

Nitrogen acquisition, transport and metabolism in intact ectomy- 
corrhizal associations studied by '5N_ stable isotope 
techniques, 18:37313 (R;SE) 


NN-2250 DIBARYONS 


NITROGEN DIOXIDE 

Kinetics and mechanisms of key elementary processes of 
importance to high temperature combustion chemistry: Tech- 
nical progress report, December 16, 1985-December 31, 
1986, 18:36574 (R;US) 

NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
Air Pollution 

Model calculations of long term average concentrations of SOp, 
NO, and suspended particulate matters (SPM) in Delhi, 
18:37128 (R;NO) 

Air Pollution Abatement 

Coal-fired high performance power generating system: Quarterly 
progress report, January 1—March 31, 1992, 18:35629 (R;US) 

Plasma assisted NO, reduction in existing coal combustors: Fi- 
nal report, 18:35655 (R;US) 

Air Pollution Control 

A novel carbon-based process for flue gas cleanup, 18:35645 
(RA;US) 

Advances in scrubber chemistry, 18:35648 (RA;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 18:36207 (RA;US) 

Binding and catalytic reduction of NO by transition metal alumi- 
nosilicates, 18:34747 (RA;US) 

Ceramic filter for combined fine particulate and NO, control, 
18:34745 (RA;US) 

Combined SO,/NO, control with SOXAL™ process an electrodi- 
alytic regenerative wet scrubbing process, 18:34749 (RA;US) 

Cost-effective catalyst for combined SO,, NOx, and particulate 
control, 18:34746 (RA;US) 

Effects of reburning fuel type on NO, reduction, 18:35635 
(RA;US) 

High removal wet scrubbing of SO2 and NO, using electrodialy- 
sis and chemical reduction for regeneration, 18:35646 (RA;US) 

Industrial coal-fired low-NO, burner: Phase 1, 18:34838 (RA;US) 

Integrated dry simultaneous SO2/NO, control process, 
18:35647 (RA;US) 

NO, reduction of gases from gas turbines and diesel engines by 
combination with a boiler for solid fuel, 18:37134 (R;SE;In 
Swedish) 

Reburn technology for NO, control on a cyclone-fired boiler: An 
update, 18:34821 (RA;US) 

Results of combustion and emissions tests of US coals and bri- 
quetted coal/sorbent fuels in underfeed stokers, 18:34712 
(RA;US) 

The systems and the developmental target for IGCC, 18:34845 
(R;US) 

Emission 

Industrial pulverized coal low NO, burner: Phase 1, 18:34848 
(R;US) 

Travel to Norway to review progress of global emissions inven- 
tories of sulfur dioxide and nitrogen oxides: Foreign trip 
report, June 20—July 6, 1992, 18:37082 (R;US) 

Gas Analysis 

Effects of humidity on the quantitative determination of HCl, 
NOx, H2S, and NH3 using a three-stage filter pack with ion 
chromatography analysis, 18:35157 (R;US) 

Irradiation 

Prototype of industrial electrons 

(IA;MX;In Spanish) 
NITROUS OXIDE 
Electron reactions in nonpolar liquids: 
18:36522 (R;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NN-2250 DIBARYONS 

The observation of stable H(S=-2) and A(S=-3) dibaryons, 
18:37551 (RA;RU) 

The observation of the second heavy stable H(S=-2)-dibaryon, 
18:37552 (RA;RU) 


accelerator., 18:36775 


Pressure effects, 
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NOBLE GASES 


NOBLE GASES 

See RARE GASES 
NOK-1 REACTOR 

See BEZNAU-1 REACTOR 
NONDESTRUCTIVE TESTING 

Numerical modeling of 
18:36718 (R;US) 

Quantitative evaluation of material composition of composites us- 
ing x-ray energy-dispersive NDE technique, 18:36713 (R;US) 

NONLINEAR OPTICS 
Multidimensional solitons in fiber arrays, 18:37467 (R;US) 
NORADRENALINE 

No-carrier-added (NCA) aryl ['®F}fluorides via the nucleophilic 
aromatic substitution of electron rich aromatic rings, 18:36573 
(PA;US) 

NOREPINEPHRINE 
See NORADRENALINE 
NORTH KOREA 

Current situation of nuclear power development in Democratic 
People's Republic of Korea, 18:36130 (RA;JP;ln Japanese) 

Implications of a North Korean Nuclear Weapons Program, 
18:36291 (R;US) 

RAPTOR Transmissivity and Cloud Climatology Study: Final re- 
port, 18:37044 (R;US) 

Report on the investigation concerning the fundamental policy of 
Japan for atomic energy such as legistration relating to atomic 
energy in 1992 fiscal year, 18:36128 (R;JP;ln Japanese) 

NORTHERN IRELAND 

See UNITED KINGDOM 
NORTHERN RHODESIA 

See ZAMBIA 
NORWAY 

Air pollution and short-term health effects in an industrialized 
area in Norway. Estimating individual air pollution exposure, 
18:37121 (R;NO) 

COz emission control in Norway: Results from IEA-ETSAP An- 
nex 4, 18:36047 (R;NO) 

Stepwise data envelopment analysis (DEA); choosing variables 
for measuring technical efficiency in Norwegian electricity dis- 
tribution, 18:36036 (R;NO) 

NORWEGIAN ORGANIZATIONS 
No. 18 Act to amend the Act of 12 May 1972 (No. 28) on atomic 
energy activities, 18:38040 (1;NO;In Norwegian) 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES 
Multi-Axis Seam Tracking using a noncontact capacitive sensor, 
18:36655 (R;US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 

National Synchrotron Light Source user’s manual: Guide to the 

VUV and x-ray beamlines: Fifth edition, 18:36752 (R;US) 
NSRR REACTOR 
Development of transient data processing system in the NSRR 
experiments, 18:35984 (R;JP;in Japanese) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 

Adjustment techniques for experimental data., 
(IA;MX;In Spanish) 

ENDF-6.8: ENDF Utility Codes, 18:37960 (CM;US) 

SAS Applications (Statistical Analysis System), 
(IA;MX;In Spanish) 

NUCLEAR DECAY 

See also SPONTANEOUS FISSION 

JINR rapid communications. Collection no. 1, 
(R;RU;In Russian) 


nonintrusive inspection systems, 


18:38025 


18:38026 


18:37633 
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NUCLEAR ENERGY 

Annual report 1992-93, 18:37923 (I;IN) 

Current situation of nuclear power development in Democratic 
People’s Republic of Korea, 18:36130 (RA;JP;In Japanese) 

Current stituation of nuclear power development in the former 
Soviet Union, 18:36129 (RA;JP;In Japanese) 

Mining: The beginning - The completion of the nuclear cycle, 
18:35152 (R;US) 

The Japanese Nuclear Energy Encyclopedia edited and com- 
puterized to promote public acceptance, 18:36131 (IA;JP) 


NUCLEAR ENERGY AGENCY 
See NEA 


NUCLEAR EXPLOSIONS 

Comments of statistical issue in numerical modeling for under- 
ground nuclear test monitoring, 18:37074 (R;US) 

Completion Report, Operation JULIN: Part 1, Fiscal year 1992, 
18:37064 (R;US) 

Delineation of spall zone from pre/post shot reflections studies: 
Preliminary results from BEXAR: Los Alamos Source Region 
Project, 18:37072 (R;US) 

Effects of rock properties on explosive source modeling: Prelim- 
inary results: Los Alamos Source Region Project, 18:36300 
(R;US) 

Modeling of tamped and decoupled explosions in salt (Simula- 
tion is easy. Prediction is difficult!), 18:37076 (R;US) 

Modeling the explosion-source region: An overview, 18:37075 
(R;US) 

Modelling and comparison of two tunnel events at the Nevada 
Test Site: Los Alamos Source Region Project, 18:37067 (R;US) 

Modelling surface motion and spall at the Nevada Test Site: Los 
Alamos Source Region Project, 18:37066 (R;US) 

Seismic signals from asymmetric underground nuclear explo- 
sions, 18:37068 (R;US) 

Seventh symposium on containment of underground nuclear ex- 
plosions: Abstracts, 18:37063 (R;US) 


NUCLEAR FACILITIES 
See also FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
IRRADIATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 


Accidents 

565. Agreement between the Republic of Austria and the Czech 
and Slovak Federal Republic on questions of common inter- 
est in relation to nuclear safety and radiation protection, 
18:35835 (1;AT;lIn German, Czech) 

Expert consultancy in an emergency by identifying the require- 
ments of the public authorities, 18:36586 (R;FR;In French) 

Synthesis of the models used in France for the evaluation of the 
consequences of accident, 18:37140 (R;FR) 


Air Cleaning 

Development and evaluation of a HEPA filter for increased 
strength and resistance to elevated temperature, 18:35876 
(RA;US) 

Development and evaluation of a cleanable high efficiency steel 
filter, 18:35910 (RA;US) 

Global change and the practice for airborne waste treatment, 
18:35337 (RA;US) 

The application of HEPA filter units in gas streams of high dust 
concentrations (HEPA (high efficiency particulate air filter), 
18:35873 (RA;US) 


Air Cleaning Systems 

Development of a personal computer code for fire protection anal- 
ysis of DOE facility air-cleaning systems, 18:35883 (RA;US) 

Efficiency test for ultra high efficiency metal air filters, 18:35884 
(RA;US) 

Predicting mass loading as a function of pressure difference 
across prefilter/HEPA filter systems (HEPA (high efficiency 
particulate air filter)), 18:35874 (RA;US) 

Radial flow systems for the nuclear industry, 18:35871 (RA;US) 

Replacement tracer agents for the in-place leak testing of adsor- 
bers in NATS, 18:35915 (RA;US) 





Air Pollution Monitors 

Performance characterization of a new cam system, 18:35339 

(RA;US) 
Alarm Systems 
Performance characterization of a new cam system, 18:35339 
(RA;US) 
Construction 
Proposed Purex Phase II expansion program, 18:35035 (R;US) 
Cutting Tools 

Development of cutting tools for the dismantling of nuclear facili- 

ties, 18:36613 (RA;XA) 
Decommissioning 

Environmental restoration and decontamination & decommis- 
sioning safety documentation: Revision 2, 18:35352 (R;US) 

National policies and regulations for decommissioning nuclear 
facilities, 18:35834 (R;XA) 

Decontamination 

Environmental restoration and decontamination & decommis- 

sioning safety documentation: Revision 2, 18:35352 (R;US) 
Design Basis Accidents 

Post-accident air leakage analysis in a nuclear facility via T- 

method airflow simulation, 18:35341 (RA;US) 
Fire Hazards 

Development of a personal computer code for fire protection anal- 

ysis of DOE facility air-cleaning systems, 18:35883 (RA;US) 
Licensing Regulations 

Assessment of PSA studies for fuel cycle facilities with a large 
inventory of radioactive material in the United Kingdom, 
18:35188 (RA;XA) 

Mockup 
Cassba seismic test, 18:36580 (R;FR;In French) 
Off-Gas Systems 

Behavior of the loaded polygonal HEPA filter exposed to water 

droplets carried by the offgas flow, 18:35872 (RA;US) 
Pipes 

Pressurization of a compartment due to the rupture of coolant 
piping, 18:35857 (R;US) 

Seismic behaviour of thin pipes, 18:36585 (R;FR) 

Quality Assurance 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 11: standards and quality assurance, 18:38035 (I;MX;In 
Spanish) 

Radiation Monitoring 

Derivation of beryllium guidelines for use in establishing cleanup 
levels at the Peek Street and Sacandaga sites, New York, 
18:37138 (R;US) 

NRC TLD Direct Radiation Monitoring Network: Volume 13, No. 
2, Progress report, Apri-+-June 1993, 18:37177 (R;US) 

Radioactive Waste Management 

Facility Operations 1993 fiscal year work plan: WBS 1.3.1, 

18:35266 (R;US) 
Remote Viewing Equipment 

An active robot vision system for real-time 3-D structure recov- 

ery, 18:37020 (R;FR) 
Safeguards 

Cooperation between JRC and SNL in the field of surveillance 

and monitoring for international safeguards, 18:35366 (R;US) 
Safety 

Assessment of PSA studies for fuel cycle facilities with a large 
inventory of radioactive material in the United Kingdom, 
18:35188 (RA;XA) 

PSA for nuclear fuel cycle installations: State of development 
and experience in the Federal Republic of Germany, 
18:34994 (RA;XA) 

Use of probabilistic safety assessment for nuclear installations 
with large inventory of radioactive material: Report of a tech- 
nical committee meeting held in Vienna 7-11 September 
1992, 18:35333 (R;XA) 

Seismic Effects 
Cassba seismic test, 18:36580 (R;FR;In French) 
Switches 

Experimental comparison of the different methods for seismic 

qualification of electrical cabinets, 18:36581 (R;FR;In French) 


NUCLEAR POWER PLANTS 
Air Cleaning Systems 


Experimental comparison of various seismic qualification meth- 
ods for class 1-E electrical equipments, 18:36584 (R;FR) 
Ventilation Systems 
Application of high efficiency metal fiber filters in ventilation sys- 
tems of non-reactor nuclear facilities, 18:35875 (RA;US) 
Walls 
Experimental and theoretical analysis of shear wall failure, 
18:36583 (R;FR) 
NUCLEAR FORCES 
Three-nucleon force the A-mechanism for pion production and 
pion absorption, 18:37625 (R;US) 
NUCLEAR FRAGMENTATION 
Boltzmann-Langevin equation, dynamical instability and multi- 
fragmentation, 18:37654 (R;FR) 
NUCLEAR FUEL ELEMENTS 
See FUEL ELEMENTS 
NUCLEAR FUELS 
See also SPENT FUELS 
Accelerator transmutation studies at Los Alamos with LAHET, 
MCNP, and CINDER’S0, 18:35016 (R;US) 
Analysis of initial in-plant active neutron multiplicity measure- 
ments, 18:35360 (R;US) 
CINCAS: Nuclear Fuel Cycle Cost and Economics, 18:37966 
(CM;US) 
Implantation of a quality assurance system in the National Insti- 
tute of Nuclear Research., 18:35889 (IA;MX;In Spanish) 
NUCLEAR INDUSTRY 
Human factors assessment and proactive safety assessment, 
18:37398 (RA;XA) 
Review of HEPA filtration test standards and their application to 
nuclear applications, 18:35286 (RA;US) 
The nuclear industry’s plan to achieve new nuclear power plant 
orders in the 1990’s, 18:36132 (RA;US) 
NUCLEAR LIABILITY 
545. Order of the Federal Finance Minister requiring the establish- 
ment of a financial reserve for damage and accident insurance 
(Financial reserve Order), 18:36008 (1;AT;In German) 
NUCLEAR MAGNETIC RESONANCE 
Design and construction of a nuclear magnetic resonator cir- 
cuit., 18:36776 (IA;MX;In Spanish) 
Solvent-assisted NMR imaging or heterogeneous coal macro- 
molecular networks, 18:34790 (R;US) 
NUCLEAR MATERIALS MANAGEMENT 
A weighted least-squares lump correction algorithm for 
transmission-corrected gamma-ray nondestructive assay, 
18:35361 (R;US) 
HMSII: Holdup Measurement System Il, 18:37965 (CM;US) 
Results from two workshops: Developing and amending regula- 
tions and funding state radiation control programs, 18:35380 
(R;US) 
NUCLEAR MEDICINE 
See also RADIOLOGY 
What do practice policies have to do with SPECT imaging?, 
18:37262 (RA;US) 
NUCLEAR OPERATORS 
Expert consultancy in an emergency by identifying the require- 
ments of the public authorities, 18:36586 (R;FR;In French) 
NUCLEAR PHYSICS 
Nuclear Physics Division: annual report 1991, 18:37614 (R;IN) 
NUCLEAR POTENTIAL 
Algebraic scattering theory and heavy ion scattering, 18:37652 
(R;AU) 
NUCLEAR POWER 
WASP in Nuclear Power Planning, 18:35855 (I;VN;In Viet- 
namese) 
NUCLEAR POWER PLANTS 
Aging 
Managing aging in nuclear power plants: Insights from NRC's 
maintenance team inspection reports, 18:35695 (RA;US) 
Air Cleaning Systems 
A utility perspective on new source terms, 18:35916 (RA;US) 
Ductwork section (SA) improvements, 18:35905 (RA;US) 
Modern technology tools for improvement of NPP reliability: case 
study of NPP filtration systems validation, 18:35880 (RA;US) 
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NUCLEAR POWER PLANTS 
Air Cleaning Systems 


Panel session: Filter sections of ASME AG-1, code on nuclear 
air and gas treatment, 18:35907 (RA;US) 
Testing of adsorbents used in nuclear power plant air cleaning 
systems using the “New” standards, 18:35913 (RA;US) 
Construction 
The nuclear industry’s plan to achieve new nuclear power plant 
orders in the 1990's, 18:36132 (RA;US) 
Decontamination 
PWR oxide characterisation/surface Finish improvement and 
development of decontamination processes for gas and water 
cooled reactors, 18:35664 (RA;XA) 
The influence of potential, temperature, pH, and hydrodynamics, 
on the kinetics of magnetite dissolution, 18:37324 (RA;XA) 
Design 
The nuclear industry’s plan to achieve new nuclear power plant 
orders in the 1990's, 18:36132 (RA;US) 
Environmental Impacts 
Chickamauga Reservoir 1992 fisheries monitoring cove 
rotenone results, 18:37209 (R;US) 
Human Factors 
Human decision error (HUMDEE) trees, 18:35891 (R;US) 
Inspection 
Discussion/questions and answers during the final plenary ses- 
sion, 18:35851 (RA;US) 
Shutdown/low power operations inspection, 18:35850 (RA;US) 
Summary of results: Conduct of inspections, 18:35848 (RA;US) 
Training and qualification of inspectors, 18:35849 (RA;US) 
Licensing 
Evaluation of alternative seismic siting criteria - a utility perspec- 
tive, 18:35847 (RA;US) 
Licensing Procedures 
Changes to NRC licensing procedures for US power plants, 
18:35853 (RA;US) 
Management 
Training for operators and plant management, 18:35665 (1;XA) 
Mechanical Structures 
Structural Aging Program technical progress for period, January 
1, 1992—December 31, 1992, 18:36025 (R;US) 
Monitoring 
Large Scale Seismic Test Program at Hualien, Taiwan, 
18:35704 (RA;US) 
Managing aging in nuclear power plants: Insights from NRC's 
maintenance team inspection reports, 18:35695 (RA;US) 
North Korea 
Report on the investigation concerning the fundamental policy of 
Japan for atomic energy such as legistration relating to atomic 
energy in 1992 fiscal year, 18:36128 (R;JP;In Japanese) 
Performance 
Historical data summary of the Systematic Assessment of Li- 
censee Performance: Revision 12, 18:35846 (R;US) 
Pipes 
Pressurization of a compartment due to the rupture of coolant 
piping, 18:35857 (R;US) 
Power Distribution 
Harmonic effects of solar geomagnetically induced currents on 
the electrical distribution system in nuclear power plants, 
18:35694 (RA;US) 
Radiation Monitoring 
NRC TLD Direct Radiation Monitoring Network: Volume 13, No. 
2, Progress report, Apri+June 1993, 18:37177 (R;US) 
Reactor Accidents 
Activated charcoal beds for passive mitigation of the radioactiv- 
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(R;US) 
Structural Aging Program technical progress for period, January 
1, 1992—December 31, 1992, 18:36025 (R;US) 


732 ERA Vol. 18, No. 12 


Reactor Decommissioning 
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Savannah River Plant 200 Area, Bidg. 221-F “A” line, crude ox- 
ide storage bin: Project 8980, 18:37054 (R;US) 
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obtained with low-temperature PECVD of Si-oxide and Si- 
nitride, 18:35506 (R;NL) 

PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC NORTHWEST REGION 
See USA 
PACIFIC OCEAN 
See also GULF OF ALASKA 
GULF OF CALIFORNIA 
PUGET SOUND 

Mesoscale oceanic response to wind events off central Califor- 
nia in spring 1989: CTD surveys and AVHRR imagery, 
18:37194 (RA;US) 

Relative assimilation numbers of phytoplankton across a sea- 
sonally recurring front in the California Current off Ensenada, 
18:37289 (RA;US) 

PACKAGING 

A method for comparing impacts with real targets to impacts 
onto the IAEA unyielding target, 18:35079 (RA;US) 

Comparison of elastic and inelastic analyses, 18:35078 (RA;US) 

Development and evaluation of measurement devices used to 
support testing of radioactive material transportation pack- 
ages, 18:35087 (RA;US) 

Hazardous materials package 
18:36589 (RA;US) 

Impact-limiting materials characterization, 18:35074 (RA;US) 


performance _ regulations, 





Over-the-road testing of radioactive materials packagings, 
18:35075 (RA;US) 
System certification: An alternative to package certification?, 
18:35130 (RA;US) 
The development of a Type B sample container, 18:35077 
(RA;US) 
The development of an on-site container, 18:35076 (RA;US) 
PACKAGING RULES 
Development of a brittle fracture acceptance criterion for the In- 
ternational Atomic Energy Agency (IAEA), 18:35081 (RA;US) 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 
Progress report on conductive paints, May 1, 1993—August 15, 
1993, 18:35504 (R;US) 
PALEONTOLOGY 
Triga Mark Ill Reactor in paleotemperatures determination., 
18:36499 (IA;MX;in Spanish) 
PALLADIUM 
Atomistic approach to the interaction of surfaces with the envi- 
ronment, 18:37707 (RA;US) 
Recovery of palladium from reprocessing waste solution, 
18:36518 (R;IN) 
Synthesis and catalytic properties of metal and semiconductor 
nanoclusters, 18:36550 (R;US) 
The metallic bond for monolayer transition metal layers on tran- 
sition metal surfaces, 18:36314 (R;US) 
PALLADIUM ALLOYS 
Non-fermi liquid and spin-glass behavior of the Sc,;_,U,Pd3 
system, 18:36366 (R;US) 
PALLADIUM NITRATES 
See NITRATES 
PALUEL-3 REACTOR 
Impact of shutdown risk on risk-based assessment of technical 
specifications, 18:35730 (R;FR) 
Paluel nuclear power plant PSA: methodology for assessing hu- 
man reliability, 18:35723 (R;FR;In French) 
PANINDCO PROCESS 
See COAL GASIFICATION 
PAPER 
Comparison of emissions from waste wood, RDF, and MSW fu- 
els, 18:35455 (RA;US) 
PAPER INDUSTRY 
A comprehensive program to develop correlations for the physi- 
cal properties of kraft black liquors: Interim report No.3, 
18:35427 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 
A hierarchical data-driven model for multi-grid problem solving, 
18:37931 (R;US) 
Parallel computing: One opportunity, four challenges, 18:37933 
(R;US) 
Simulated behaviour of large scale SCI rings and tori, 18:37991 
(R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARKS (INDUSTRIAL) 
See INDUSTRIAL PARKS 
PARTHENOGENESIS 
See REPRODUCTION 
PARTIAL DIFFERENTIAL EQUATIONS 
A comparison of iterative methods for a model coupled system 
of elliptic equations, 18:37718 (R;US) 
A multi-level data-flow architecture for signal and data process- 
ing applications: Final report, 18:37952 (R;US) 
Group-invariant solutions of hydrodynamics and radiation hydro- 
dynamics, 18:36705 (R;US) 
PARTICLE BOOSTERS 
Conservation of beam polarization in IHEP proton synchrotrons, 
18:36802 (R;RU;In Russian) 


PENETRATORS 


PARTICLE DECAY 
See also HADRONIC PARTICLE DECAY 
Vector meson exchanges and CP asymmetry in K+ — 27°, 
18:37486 (R;XA) 
PARTICLE LOSSES 
Observations of fast ion losses due to toroidal Alfven eigen- 
modes in TFTR, 18:37843 (R;US) 
Recent progress on MHD-induced loss of D-D fusion products in 
TFTR, 18:37840 (R;US) 
PARTICLE PROPERTIES 
See also FORM FACTORS 
SPIN 
Unravelling the structure of matter on high-performance com- 
puters, 18:37521 (R;AU) 
PARTICLE TRACKS 
A model for track formation due to electronic slowing down of 
swift heavy ions in metallic materials. Experimental survey in 
bismuth, 18:37741 (R;FR;In French) 
PARTICLE-CORE COUPLING MODEL 
Multiparticle octupole coupling and magnetic moments of h"g 2 
isomers in N=126 isotones, 18:37598 (R;AU) 
PARTICLE-CORE MODEL 
See PARTICLE-CORE COUPLING MODEL 
PARTICULATES 
Coal-fired high performance power generating system: Quarterly 
progress report, January 1—March 31, 1992, 18:35629 (R;US) 
Effects of the particle penetration inside the filter medium of the 
HEPA filter pressure drop, 18:35283 (RA;US) 
Non-intrusive measurement of particle charge: Electrostatic dry 
coal cleaning: Technical progress report No. 8, April 1, 1993— 
June 30, 1993, 18:34730 (R;US) 
PARTONS 
Parton-parton elastic scattering and rapidity gaps at Tevatron 
energies, 18:37594 (R;US) 
PASSIVE SOLAR COOLING SYSTEMS 
Quantifying errors in the predictions of SERI-RES, 18:35530 
(R;GB) 
PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 
Integration of advice on passive solar and microclimatic design, 
18:35524 (R;GB) 
Passive solar house design studies. Midlands and Wales. 
Overview report, 18:35526 (R;GB) 
Passive solar house design studies. Southern England. Man- 
agement report, 18:35527 (R;GB) 
Passive solar house design studies. Southern England. 
Overview report: design messages, 18:35528 (R;GB) 
Profile system for solar walls, 18:35523 (R;DK;In Danish) 
Quantifying errors in the predictions of SERI-RES, 18:35530 
(R;GB) 
The development of BREDEM for passive solar applications, 
18:35529 (R;GB) 
PATTERN RECOGNITION 
Geometrical pattern learning, 18:38002 (R;US) 
Performance evaluation of the multiple root node approach to the 
Rete pattern matcher for production systems, 18:37935 (R;US) 
PEACH BOTTOM-2 REACTOR 
Severe accident source term characteristics for selected Peach 
Bottom sequences predicted by the MELCOR Code, 
18:36024 (R;US) 
PEACH BOTTOM-3 REACTOR 
Severe accident source term characteristics for selected Peach 
Bottom sequences predicted by the MELCOR Code, 
18:36024 (R;US) 
PEBBLE BED REACTORS 
Performance of carbon-based hot frit substrates: |, Low pres- 
sure helium and hydrogen testing, 18:35806 (R;US) 
PELLETS 
Heating and melting of metallized wustite pellet immersed in liq- 
uid slag, 18:36372 (R;Fl) 
PELLETS (BREEDING) 
See BREEDING PELLETS 
PENETRATORS 
Penetration of concrete targets, 18:37041 (R;US) 
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PENETRATORS 


Structural response measurements to insure penetrator data in- 


tegrity, 18:37043 (R;US) 
PENTAERYTHRITOL TETRANITRATE 
See PETN 
PENTANE 
Low severity upgrading of F-T waxes with solid superacids: Quar- 
terly report, March 1, 1993—May 31, 1993, 18:34774 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
Design of a high-power test model of the PEP-Il rf cavity, 
18:36898 (R;US) 
Extraction and absorption of higher order modes in room tem- 
perature accelerators, 18:36809 (R;US) 
Measurements of higher-order mode damping in the PEP-II low- 
power test cavity, 18:36974 (R;US) 
PEP-II prototype klystron, 18:36903 (R;US) 
tudy of coupied-bunch collective effects in the PEP-ll B- 
Factory, 18:36973 (R;US) 
PERFORMANCE TESTING 
Methyl iodide tests on used adsorbents, 18:36511 (RA;US) 
PERIOSTEUM 
See BONE TISSUES 
PERMANENT MAGNETS 
Economics of neodymium alloy production, 18:36356 (R;US) 
PEROXY RADICALS 
Tropospheric chemistry of natural hydrocarbons, aldehydes, 
and peroxy radicals: Their connections to sulfuric acid pro- 
duction and climate effects, 18:37080 (R;US) 
PERSONNEL 
See also MEDICAL PERSONNEL 
PROFESSIONAL PERSONNEL 
REACTOR OPERATORS 
Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:35096 (RA;US) 
Discussion/questions and answers during the final plenary ses- 
sion, 18:35851 (RA;US) 
Ensuring cost effectiveness in the TAP process, 18:37917 (R;US) 
Intermodal transfer of spent fuel, 18:35094 (RA;US) 
Microinstruments for process control and personnel dosimetry, 
18:37034 (R;US) 
Panel 3, Vapor Detection methods, 18:36296 (RA;US) 
Proceedings of the school for young high energy physicists, 
18:37472 (R;GB) 
Relativistic quantum mechanics, QED and QCD, 18:37518 
(RA;GB) 
Summary of results: Conduct of inspections, 18:35848 (RA;US) 
The Westinghouse Waste Isolation Division Management and 
Supervisor Training Program, 18:35154 (R;US) 
The standard model and beyond, 18:37519 (RA;GB) 
Training and qualification of inspectors, 18:35849 (RA;US) 
PERSONNEL DOSIMETRY 
Accuracy 
Hanford personne! neutron dosimetry problems and solutions, 
18:37359 (RA;US) 
Improving personnel neutron dosimetry at the INEL, 18:37357 
(RA;US) 
Automation 
Nevada test site 
18:37353 (RA;US) 
Comparative Evaluations 
Individual monitoring dosimetry in Europe, 18:37362 (RA;US) 
Dose Equivalents 
Neutron fluence to dose conversion factors: Which one(s)?, 
18:37376 (RA;US) 
Historical Aspects 
US Navy's personnel neutron dosimetry program, 18:37360 
(RA;US) 
Measuring Methods 
Nevada test site 
18:37353 (RA;US) 


neutron dosimetry-problems/solutions, 


neutron dosimetry-problems/solutions, 
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Multi-Element Analysis 
Dosimeters for measuring neutron dose equivalent: New ap- 
proaches, 18:37370 (RA;US) 
Performance Testing 
Summary of personnel neutron dosimeter performance and the 
impact of recent changes to DOE's laboratory accreditation 
program, 18:37363 (RA;US) 
Photographic Film Dosemeters 
Neutron dosimetry at LLNL, 18:37352 (RA;US) 
Recommendations 
Current DOE studies on effective neutron dose equivalent, 
18:37377 (RA;US) 
Neutron dosimetry at the Savannah River Site, 18:37355 (RA;US) 
Neutron dosimetry program at Mound - problems and solutions, 
18:37354 (RA;US) 
Research Programs 
CR-39 personnel neutron dosimeters: Enhanced sensitivity via 
boron-doping, 18:37366 (RA;US) 
Combination TLD/TED task progress, 18:37365 (RA;US) 
Individual monitoring dosimetry in Europe, 18:37362 (RA;US) 
Systems Analysis 
Air Force neutron dosimetry program, 18:37361 (RA;US) 
Improving personnel neutron dosimetry at the INEL, 18:37357 
(RA;US) 
Neutron dosimetry at the Savannah River Site, 18:37355 (RA;US) 
Neutron dosimetry program: Problems and solutions related to 
the superconducting super collider, 18:37358 (RA;US) 
The Martin Marietta Energy Systems personnel neutron dosime- 
try program, 18:37356 (RA;US) 
Technology Assessment 
Neutron personnel dosimetry intercomparison studies, 18:37364 
(RA;US) 
Thermoluminescent Dosemeters 
Neutron dosimetry program at Mound - problems and solutions, 
18:37354 (RA;US) 
PERSONNEL FILM DOSIMETRY 
See PERSONNEL DOSIMETRY 
PERSONNEL MONITORING 
Development and demonstration of a personal monitoring sys- 
tem for exposure to hydrogen fluoride: Final report, 18:37397 
(R;US) 
PESTICIDES 
See also HERBICIDES 
Biomonitoring of fish communities, using the Index of Biotic In- 
tegrity (IBI) in Rabbit Creek-Cat Creek Watershed, Summer 
1992, 18:37212 (R;US) 
Information resources for assessing health effects from chemical 
exposure: Office of pesticides programs, 18:36090 (RA;US) 
PETN 
High-pressure reaction chemistry, 18:37056 (RA;US) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 
See also RESIDUAL PETROLEUM 
SOUR CRUDES 
Bioconversion 
Chemical markers of induced microbial transformations in crude 
oils, 18:34879 (RA;US) 
Chemical Analysis 
GC/MS determination of amines following exhaustive trifluo- 
roacetylation, 18:36548 (R;US) 
Compatibility 
The compatibility of biosurfactants on degassed oil and the dis- 
placement efficiency of biosurfactant/sulfonate - alkaline - 
polymer system, 18:34885 (RA;US) 
Compiled Data 
Petroleum supply monthly, September 1993 (Contains glos- 
sary), 18:34966 (R;US) 
Econometrics 
Econometric analysis on 
18:34973 (R;JP;In Japanese) 
Energy Models 
Evaluation of the Crude Oil Policy Model (COPM) and recom- 
mended modifications, 18:36160 (R;US) 


petroleum-substituting energy, 





Energy Policy 

A regional evaluation of policy options to increase oil recovery: 
Final report, 18:36159 (R;US) 

Econometric analysis on  petroleum-substituting energy, 
18:34973 (R;JP;In Japanese) 


Enhanced Recovery 

A comprehensive description of transient foam flow in porous 
media, 18:34955 (RA;US) 

A regional evaluation of policy options to increase oil recovery: 
Final report, 18:36159 (R;US) 

A status report on the TIOR-KOH process, 18:34919 (RA;US) 

CO2 Foam Field Verification Pilot at EVGSAU: Phase 2 — foam 
injection design and operating plan, 18:34956 (RA;US) 

CO, foam field trial at North Ward-Estes, 18:34958 (RA;US) 

Critique of a steam foam field pilot, 18:34941 (RA;US) 

Cyclic steam injection with foam: Interpretation of field test re- 
sults, 18:34944 (RA;US) 

DOE advanced oil recovery program, a resource for indepen- 
dent, 18:34905 (RA;US) 

Design considerations for foam diversion of acid stimulation 
treatments, 18:34953 (RA;US) 

Effects of reservoir heterogeneity on oil recovery efficiency, 
18:34917 (RA;US) 

Emerging gas injection technology, 18:34930 (RA;US) 

Field optimization of steam foam diversion in cyclic steaming, 
18:34940 (RA;US) 

Foam diversion in matrix acidization of sandstones, 18:34946 
(RA;US) 

Foam flow through porous media in the presence of residual oil: 
The role of thin-film forces, 18:34951 (RA;US) 

Foam treatment of producing wells to increase oil production at 
Prudhoe Bay, 18:34948 (RA;US) 

Imaging technology applied to rock and fluid measurements in 
cores, 18:34918 (RA;US) 

implications of the “limiting capillary pressure” for field applica- 
tions of foams, 18:34954 (RA;US) 

Key factors influencing the success of steam foam applications, 
18:34943 (RA;US) 

Laboratory evaluation of surfactants as steam diverters, 
18:34947 (RA;US) 

Marathon’s MARCITS™ and MARA-SEALS™ polyacrylamide Gel 
Technologies, 18:34911 (RA;US) 

Modeling reservoir heterogeneity to determine current oil satu- 
ration distribution in a mature field, 18:34914 (RA;US) 

Oil interaction with foams at static and flowing conditions in 
porous media, 18:34945 (RA;US) 

Reservoir characterization for enhanced oil recovery potential 
evaluation, 18:34913 (RA;US) 

Selection of oil-tolerant foams for hydrocarbon miscible gas 
flooding, 18:34952 (RA;US) 

Steam foam mechanistic field trial in the Midway-Sunset field, 
18:34942 (RA;US) 

Surfactant selection for gas foam applications, 18:34949 (RA;US) 

Surfactant-based permeability modification treatment, 18:34916 
(RA;US) 

The influence of disjoining pressure on foam stability and flow in 
porous media, 18:34950 (RA;US) 

Two field tests of CO2-foam, 18:34959 (RA;US) 

Use of natural microflora, electron acceptors and energy 
sources for enhanced oil recovery, 18:34877 (RA;US) 

Well treatment against gas coning must exploit gravity effects, 
18:34957 (RA;US) 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for April-June 30, 1993: Volume 2, Energy 
Production Research, 18:34960 (R;US) 


PETROLEUM DEPOSITS 
Energy Source Development 


Aqueous microbial biosurfactant solutions exhibiting ultra-low 
tension at oil-water interfaces, 18:34884 (RA;US) 

Basics of microbial EOR processes, 18:34928 (RA;US) 

Behavior of microbial culture product (PARA-BAC®) isolates in 
anaerobic environments, 18:34857 (RA;US) 

Chemical markers of induced microbial transformations in crude 
oils, 18:34879 (RA;US) 

Comparative analysis of microbially mediated oil recovery by 
surfactants produced by Bacillus licheniformis and Bacillus 
subtilis, 18:34886 (RA;US) 

Comparison of the properties of commercial Xantham gum with 
a Xanthan gum produced by Xanthomonas campestri'™ using 
lactose as sole source of carbon, 18:37286 (RA;US) 

Halotolerant and extremely halophilic oil-oxidizing bacteria in oil 
fields, 18:34881 (RA;US) 

M.O.R.E. to M.E.O.R.: An overview of microbially enhanced oil 
recovery, 18:34876 (RA;US) 

Microbial culture products—environmentally sound and cost effec- 
tive applications in the petroleum industry, 18:34924 (RA;US) 

New technology for independent producers and oil and gas in- 
dustry conference, 18:34906 (RA;US) 

Noninvasive methodology to study the kinetics of microbial 
growth and metabolism, 18:34887 (RA;US) 

Subsurface application of Alcaligenes eutrophus for plugging of 
porous media, 18:34880 (RA;US) 

The compatibility of biosurfactants on degassed oil and the dis- 
placement efficiency of biosurfactant/sulfonate - alkaline - 
polymer system, 18:34885 (RA;US) 

The use of slime-forming bacteria to enhance the strength of the 
soil matrix, 18:34882 (RA;US) 

Oxidation 

Halotolerant and extremely halophilic oil-oxidizing bacteria in oil 

fields, 18:34881 (RA;US) 
Production 

CO2 tertiary projects and the independent producer, 18:34915 
(RA;US) 

Development of an economic restimulation program in a near- 
shore carbonate reservoir, 18:34927 (RA;US) 

Reservoir engineering aspects of horizontal wells, 18:34925 
(RA;US) 

The economics of gelled-water stimulation vs foam, 18:34926 
(RA;US) 

Valley-fill sandstone reservoir heterogeneity, stateline trend, 
Colorado and Kansas, 18:34867 (RA;US) 

Waterflooding the Minnelusa with aluminum citrate gelled poly- 
mer, 18:34912 (RA;US) 

Research Programs 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for Apri+June 30, 1993: Volume 2, Energy 
Production Research, 18:34960 (R;US) 

Statistical Data 
Petroleum marketing monthly, September 1993, 18:36158 (R;US) 
Surface Tension 

Aqueous microbial biosurfactant solutions exhibiting ultra-low 

tension at oil-water interfaces, 18:34884 (RA;US) 
Thermal Recovery 

Feasibility study of heavy oil recovery in the Midcontinent region 

(Kansas, Missouri, Oklahoma), 18:34939 (R;US) 
Viscosity 

Aqueous microbial biosurfactant solutions exhibiting ultra-low 
tension at oil-water interfaces, 18:34884 (RA;US 

Behavior of microbial culture product (PARA-BAC") isolates in 
anaerobic environments, 18:34857 (RA;US) 

Using bacteria to improve oil recovery from Arabian fields, 
18:34902 (RA;US) 


Fuel Substitution PETROLEUM COKE 
Econometric analysis on  petroleum-substituting energy, See PETROLEUM PRODUCTS 
18:34973 (R;JP;In Japanese) PETROLEUM COOPERATIVES 
See PETROLEUM INDUSTRY 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Energy Source Development 
Analysis of selected energy security issues related to US crude 
oil and natural gas exploration, development, production, 


Fuel Supplies 
Modifications to Replacement Costs System, 18:34970 (R;US) 


Microbial Eor 
Adhesion of microbial cells to porous hydrophilic and hydropho- 
bic solid substrata, 18:34888 (RA;US) 
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PETROLEUM DEPOSITS 
Energy Source Development 


transportation and processing: 
18:36051 (R;US) 
Modifications to Replacement Costs System, 18:34970 (R;US) 
Exploration 

3D Seismic reservoir characterization sooner unit, Weld County, 
Colorado, 18:34862 (RA;US) 

A new generation of sonic-logging tools and their applications, 
18:34866 (RA;US) 

An overview of 3D seismic in exploration, development and pro- 
duction environments, 18:34860 (RA;US) 

Application of hydrogeochemical techniques to reservoir charac- 
terization, 18:34869 (RA;US) 

DOE advanced oil recovery program, a resource for indepen- 
dent, 18:34905 (RA;US) 

Detecting subsurface reservoir states using seismic AVO (Am- 
plitude Variation with Offset), 18:34858 (RA;US) 

Evaluation techniques and applications of subsurface image 
logs, 18:34865 (RA;US) 

Fundamental 3-D seismic survey design, 18:34863 (RA;US) 

Modifications to Replacement Costs System, 18:34970 (R;US) 

Oje Encino Field: An Entrada dune defined by 3-D seismic, San 
Juan Basin, New Mexico, 18:34861 (RA;US) 

Recent developments and emerging technology in well logging 
and formation evaluation with a selected bibliography, 
18:34870 (RA;US) 

The MRIL: The first pulse-echo magnetic resonance well log 
and its applications to formation evaluation of porosity, satu- 
ration and permeability, 18:34868 (RA;US) 

“See in 3-D”: Introduction and session overview, 18:34859 
(RA;US) 

Fractures 

Lithology: The missing ingredient in core fracture analysis, 

18:34864 (RA;US) 
Hydraulic Fracturing 

The use of broadband microseisms for hydraulic fracture map- 

ping, 18:37404 (R;US) 
Lithology 

Lithology: The missing ingredient in core fracture analysis, 

18:34864 (RA;US) 
Oil Saturation 

Modeling reservoir heterogeneity to determine current oil satu- 

ration distribution in a mature field, 18:34914 (RA;US) 
Petrography 

Application of standard petrographical analysis, 

(RA;US) 
Petroleum Geology 

Application of hydrogeochemical techniques to reservoir charac- 
terization, 18:34869 (RA;US) 

Valley-fill sandstone reservoir heterogeneity, stateline trend, 
Colorado and Kansas, 18:34867 (RA;US) 

Rock-Fluid interactions 

Imaging technology applied to rock and fluid measurements in 

cores, 18:34918 (RA;US) 
Sweep Efficiency 

Effects of reservoir heterogeneity on oil recovery efficiency, 
18:34917 (RA;US) 

Surfactant-based permeability modification treatment, 18:34916 
(RA;US) 

PETROLEUM INDUSTRY 

Analysis of selected energy security issues related to US crude 
oil and natural gas exploration, development, production, 
transportation and processing: Final report, Task 13, 
18:36051 (R;US) 

Comments on new technical and economic data available for 
EPA's proposed offshore oil and gas discharge guidelines and 
standards, 18:36050 (R;US) 

DOE advanced oil recovery program, a resource for indepen- 
dent, 18:34905 (RA;US) 

Progress report on the AMT analysis, 18:34969 (R;US) 

PETROLEUM PRODUCTS 

See also GASOLINE 

Modeling and optimization of the european oil refining capaci- 
ties and structures on the horizons 1995, 2000 and 2010, 
18:34972 (R;FR;In French) 


18:34920 
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Final report, Task 13, 


Petroleum marketing monthly, September 1993, 18:36158 (R;US) 
Petroleum supply monthly, August 1993, 18:34965 (R;US) 
Petroleum supply monthly, September 1993 (Contains glos- 
sary), 18:34966 (R;US) 
PETROLEUM REFINERIES 
Assessment of the potential for refinery applications of inorganic 
membrane technology: An identification and screening analy- 
sis: Final report, 18:34962 (R;US) 
Modeling and optimization of the european oil refining capaci- 
ties and structures on the horizons 1995, 2000 and 2010, 
18:34972 (R;FR;in French) 
Plasma-chemical conversion of hydrogen sulfide into hydrogen 
and sulfur, 18:36242 (R;US) 
The effects of air pollution regulations on the US refining indus- 
try: Task 3, 18:34976 (R;US) 
The potential impact of proposed hazardous air pollutant legisla- 
tion on the US refining industry: Final report, Task 9, 
18:36052 (R;US) 
PETROLEUM RESIDUES 
A pilot test of EOR by in-situ microorganism fermentation in the 
Daging oilfield, 18:34893 (RA;US) 
PETROLEUM STOCKS 
See INVENTORIES 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PHASE TRANSFORMATIONS 
Fermi-liquid to non-Fermi-liquid transition in a dynamical gener- 
alization of the CPA in a disordered Hubbard model, 18:37717 
(R;XA) 
PHASEOLUS 
IAPAR 57, a new beam (Phaseolus vulgaris L.) cultivar in Brazil 
resistant to golden mosaic virus disease obtained through 
cross breeding using an induced mutant, 18:37306 (IA;XA) 
PHEBUS REACTOR 
“The PHEBUS FP integral source term experimental project, 
with emphasis on iodine selective filtering’, 18:36020 (RA;US) 
PHENIX REACTOR 
Some specific aspects of homogeneous Am and Np based fuels 
transmutation through the outcomes of the superfact experi- 
ment in Phenix fast reactor, 18:35830 (R;FR) 
PHENOLS 
Basic properties of coals and other solids: Final report, Septem- 
ber 1, 1989—August 30, 1992, 18:34798 (R;US) 
Chromatographic studies of gamma radiolysis products of phe- 
nols in methanolic solution, 18:36562 (1;BR;In Portuguese) 
PHENYL RADICALS 
Kinetics and mechanisms of key elementary processes of 
importance to high temperature combustion chemistry: Tech- 
nical progress report, December 16, 1985—December 31, 
1986, 18:36574 (R;US) 
PHI-1680 MESONS 
Photo- and electro-production of ® meson at high Py, 18:37549 
(R;FR) 
PHOSPHATES 
See also CERIUM PHOSPHATES 
POTASSIUM PHOSPHATES 
THORIUM PHOSPHATES 
Rare-earth orthophosphates, 18:37705 (RA;US) 
PHOTOCATHODES 
An in-situ photocathode loading system for the SLC Polarized 
Electron Gun, 18:36897 (R;US) 
Csl| and some new photocathodes, 18:36991 (R;US) 
Electron quantum yields from a barium photocathode illumi- 
nated with polarized light, 18:36887 (R;US) 
PHOTOCHEMICAL REACTIONS 
Studies on the photochemical and thermal dissociation synthe- 
sis of krypton difluoride, 18:36555 (R;US) 
PHOTOELECTRON SPECTROSCOPY 
Applications and source development for high-repetition rate x- 
ray lasers, 18:36748 (R;US) 
Diffraction and holography of photoelectrons and fluorescent x- 
rays, 18:36510 (R;US) 





PHOTOGRAPHIC FILM DOSEMETERS 
Neutron personnel dosimetry intercomparison studies, 18:37364 
(RA;US) 
PHOTOGRAPHIC FILMS 
Alpha track-etch, 18:37273 (RA;US) 
PHOTOGRAPHS 
See IMAGES 
PHOTOIONIZATION 

Measurements of collected ion energy by time-of-flight method in 

static electric field ion-collection, 18:35384 (R;JP;In Japanese) 
PHOTOLUMINESCENCE 
Room temperature visible photoluminescence from silicon par- 
ticulates prepared in a RF silane plasma, 18:37835 (R;CH) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON BEAMS 
Crystallooptics of high-energy -+-beams. 1.7-beam polarimetry, 
18:36852 (R;RU;In Russian) 
PHOTON COLLISIONS 
See also PHOTON-ATOM COLLISIONS 
PHOTON-ELECTRON COLLISIONS 

International bulletin on atomic and molecular data for fusion. 
No. 42-45 Mar 1991 - Dec 1992, 18:37692 (1;XA) 

International bulletin on atomic and molecular data for fusion 
No. 46, 18:37693 (1;XA) 

PHOTON COMPUTED TOMOGRAPHY 
X-ray tomographic image magnification process, system and 
apparatus therefor, 18:37010 (PA;US) 
PHOTON DETECTION (GAMMA) 
See GAMMA DETECTION 
PHOTON-ATOM COLLISIONS 

New relativistic S-matrix results for scattering — beyond the 
usual anomalous factors/beyond impulse approximation, 
18:37498 (R;US) 

PHOTON-ELECTRON COLLISIONS 
Inverse Compton conversion: Final report, 18:36766 (R;US) 
PHOTON-PHOTON INTERACTIONS 

CP test in the W pair production via photon fusion at NLC, 

18:37503 (R;AU) 
PHOTONS 

Direct photon results from CDF, 18:37535 (R;US) 

Evaluation of fluence to dose equivalent conversion factors for 
high energy radiations, (2): Establishment of the evaluation of 
the Q-bar values for high energy charged particles and evalu- 
ation of the dose equivalent conversion factors for high 
energy photons, 18:37345 (R;JP;In Japanese) 

The center-of-mass angular distribution of prompt photons pro- 
duced in pp collisions at ,/s = 1.8 TeV, 18:37538 (R;US) 

PHOTOPRODUCTION 

Photo- and electro-production of meson at high P+, 18:37549 
(R;FR) 

PHOTOVOLTAIC POWER PLANTS 

Capacity value evaluation of photovoltaic power generation, 
18:35501 (RA;XA) 

Field experience with a grid-connected photovoltaic system 
based on amorphous silicon, 18:35518 (R;NL) 

Structural evolution of utility systems and its implications for 
photovoltaic applications, 18:35503 (RA;XA) 

PHTHALATES 

Anaerobic degradation of phthalates in unsorted household 

wastes, 18:36110 (R;SE;In Swedish) 
PHWR TYPE REACTORS 

Behaviour of core materials and fission product release in 
accident conditions in LWRs: Proceedings of a technical com- 
mittee meeting held in Aix-en-Provence, France, 16-19 March 
1992, 18:36000 (R;XA) 

Decommissioning and decontamination studies for nuclear facil- 
ities, 18:35817 (RA;XA) 

Thermal simulation of a PHWR fuel channel under voided condi- 
tions, 18:35812 (RA;XA) 

PHYSICAL METALLURGY 

Anisotropic effect of magnetohydrodynamics on metal solidifica- 

tion, 18:36355 (IA;IL) 


PHYSICAL RADIATION EFFECTS 
See also ATOMIC DISPLACEMENTS 
General introduction to microstructural evolution under cascade 
damage conditions, 18:36311 (R;US) 
PHYTOPLANKTON 
Relative assimilation numbers of phytoplankton across a sea- 
sonally recurring front in the California Current off Ensenada, 
18:37289 (RA;US) 
Pl-1016 RESONANCES 
See MESONS 
PIGE ANALYSIS 
See PROTON REACTIONS 
PILOT PLANTS 
See also WIPP 
Seismic risk analysis in the Nuclear Center area using the 
Gumbel-| distribution., 18:37165 (IA;MX;In Spanish) 
PINES 
Whole trees for energy purposes from clearcuts: Studies on har- 
vesting, forwarding, chipping and storage, 18:35445 (R;DK) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
On the observation of hybrid resonance state 1 and 1 in the diffrac- 
tively produced 3 z-system, 18:37580 (RA;RU;in Russian) 
Planar symmetry fluctuations in electromagnetic showers in- 
duced in liquid xenon by photons between 100 and 3500 
MeV, 18:37636 (RA;RU) 
PION REACTIONS 
See also PION MINUS REACTIONS 
Distorsion of the spectra of cumulative mesons by secondary in- 
teraction in nuclei, 18:37645 (RA;RU;In Russian) 
PION-NUCLEON INTERACTIONS 
Three-nucleon force the A-mechanism for pion production and 
pion absorption, 18:37625 (R;US) 
PION-PION INTERACTIONS 
n-x scattering in a QCD based model field theory, 18:37524 
(R;US) 
Experimental study of the near threshold x* p —7*z* n cross 
section and chiral symmetry, 18:37571 (R;AU) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
Distorsion of the spectra of cumulative mesons by secondary in- 
teraction in nuclei, 18:37645 (RA;RU;In Russian) 
Kaon and pion production cross sections in p+C, d+C and C+C 
collisions as a function of projectile energy beam from 2.5 to 
8.1 GeV/nucleon, 18:37644 (RA;RU) 
Qualitative and quantitative aspects of the QCD theory of elastic 
form factors, 18:37506 (R;US) 
PIONS MINUS 
The Boltzmann temperature of negative pions in inelastic (d, a, 
C) + (C, Ta) collisions at 4.2 A GeV/c, 18:37641 (RA;RU) 
PIONS NEUTRAL 
Software package developments around TAPS multidetector: on- 
line management of GANIL data; mesons neutral identification 
with the help of neural networks, 18:37977 (R;FR;In French) 
PIPELINES 
Electrochemical decontamination for the main pipeline of the pri- 
mary circuit by movable cathode, 18:35779 (RA;XA) 
Fluid-structure interaction model to check up discharging pipe 
system., 18:35868 (IA;MX;In Spanish) 
PIPES 
APEX: AutoPIPE Extract Program, 18:37963 (CM;US) 
Electrodecontamination of tools and internal surface of metal 
pipe, 18:37325 (RA;XA) 
Methodology to calculate wall thickness in metallic pipes., 
18:35394 (IA;MX;In Spanish) 
Plans for containment bellows testing under extreme loads, 
18:35703 (RA;US) 
Pressurization of a compartment due to the rupture of coolant 
piping, 18:35857 (R;US) 
Seismic behaviour of thin pipes, 18:36585 (R;FR) 
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PITTING CORROSION 


PITTING CORROSION 
Effect of different ions on the anodic behaviour of alloy 800 in 
chloride solutions at high temperature, 18:36331 (I;AR;In 
English, Spanish) 
PITUITARY GLAND 
Pituitary tumor evaluation, 18:37230 (RA;US) 
PIXE ANALYSIS 
Microprobe channeling analysis of pyrite crystals, 18:36514 
(R;AU) 
PIXE analysis: an option for the study of atmospheric pollu- 
tants., 18:37099 (IA;MX;In Spanish) 
PLANNING 
Environment, energy and housing: A location model, 18:36060 
(R;SE) 
PLANT BREEDING 
Chemical mutagenesis for crop breeding - Achievements in the 
former USSR, 18:37311 (IA;XA) 
PLANTS 
See also FUNGI 
PHYTOPLANKTON 
TREES 

Conversion and correction factors for historical measurements 
of iodine-131 in Hanford-area vegetation 1948-1951: Hanford 
Environmental Dose Reconstruction Project, 18:37181 (R;US) 

Master plan: Guntersville Reservoir Aquatic Plant Management: 
Executive summary, 18:37214 (R;US) 

PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also FISSIONING PLASMA 
LASER-PRODUCED PLASMA 
RELATIVISTIC PLASMA 

Program PSNN (Plasma Spectroscopy Neural 
18:37848 (R;US) 

Room temperature visible photoluminescence from silicon par- 
ticulates prepared in a RF silane plasma, 18:37835 (R;CH) 

Short communications on physics. Experimental and theoretical 
physics. No. 6, 18:37420 (R;RU;In Russian) 

The effect of trapping and release process on thermonuclear fu- 
sion reactors performance, 18:37860 (IA;IL) 

Two-dimensional computer simulations of ultra-intense, short- 
pulse laser-plasma interactions, 18:37904 (RA;US) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DIAGNOSTICS 

Laser blow-off lithium beam probing with high temporal resolu- 
tion for edge plasma diagnostics, 18:37846 (R;JP) 

Optical diagnostic instrument for monitoring etch uniformity dur- 
ing plasma etching of polysilicon in a chlorine-helium plasma, 
18:36737 (R;US) 

PLASMA DIODES 
See THERMIONIC DIODES 
PLASMA FOCUS 
Plasma lens experiments at the Final Focus Test Beam, 
18:36921 (R;US) 
PLASMA INSTABILITY 
See also PLASMA MACROINSTABILITIES 
lon acceleration in a plasma focus., 18:37828 (IA;MX;In Spanish) 
PLASMA JETS 
Mixer for vertical two-phase upflow systems, 18:36186 (IA;IL) 
PLASMA MACROINSTABILITIES 

See also FLUTE INSTABILITY 

Instability of liquid metal surface in a low frequency alternating 
magnetic field, 18:37790 (IA;IL) 

PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA SCRAPE-OFF LAYER 

Theoretical and numerical studies in magnetic fusion: Progress 

report, 1992-1993, 18:37819 (R;US) 
PLASMA SIMULATION 
The best of GYMNOS: A users guide, 18:37462 (R;US) 
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PLASMA SWITCHES 

Results from long conduction time plasma opening switch ex- 
periments at Sandia National Laboratories, 18:36734 (R;US) 

Ultrafast gas switching experiments, 18:36733 (R;US) 

PLASMA WAVES 

Asymptotics for Kummer functions, Bose plasmas, and related 
special functions, 18:37851 (R;AU) 

Short communications on physics. Experimental and theoretical 
physics. No. 6, 18:37420 (R;RU;In Russian) 

PLASMATRONS 

Plasmatron ignition of pulverized coal for utility boilers, 

18:34837 (RA;US) 
PLASMONS 
Hydrodynamic model for two different metals separated by a 
vacuum gap, 18:37738 (R;XA) 
PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Fabrication of scintillator “multitiles” for the LBL SDC ECEM “4 

x 4” test module, 18:37008 (R;US) 
PLASTIC SCINTILLATORS 

Fabrication of scintillator “multitiles” for the LBL SDC ECEM “4 
x 4” test module, 18:37008 (R;US) 

Light yield from a scintillator tile with embedded readout fibers, 
18:36984 (R;US) 

PLASTICS 
See also ARAMIDS 
PLEXIGLAS 
POLYSTYRENE 
POLYURETHANES 
REINFORCED PLASTICS 
THERMOPLASTICS 

Dual-band, infrared buried mine detection using a statistical pat- 

tern recognition approach, 18:37058 (R;US) 
PLATINUM 

Low severity upgrading of F-T waxes with solid superacids: Quar- 
terly report, March 1, 1993—May 31, 1993, 18:34774 (R;US) 

Oxidation-reduction induced roughening of platinum (111) sur- 
face, 18:36312 (R;US) 

PLESIOTHERAPY 
See RADIOTHERAPY 
PLEXIGLAS 

Millimeter-wave imaging of composite materials, 

(R;US) 
PLUTONIUM 

Assessment of the risk of a plutonium laboratory in case of an 
internal fire, 18:36612 (RA;XA) 

Conformational analysis of monoamides complexed with pluto- 
nium nitrate in organic phase, 18:35029 (R;FR) 

Crystallographic phase transitions in actinide metals as a func- 
tion of pressure, 18:36572 (R;US) 

Electronic-structure calculations, 18:37673 (RA;US) 

Optimization of the semiautomated Macdonald and Savage pro- 
cedure: Analytical services of CCL NRI Rez to IAEA/SAS 
(outside from the analyses of inspection samples and process 
solutions). Period 1989, 18:36476 (R;XA) 

Proliferation resistance of the fuel cycle for the Integral Fast Re- 
actor, 18:35819 (R;US) 

Proposed waste discard limits for Purex, 18:35182 (R;US) 

Separation of plutonium and americium by low-temperature flu- 
orination, 18:36508 (R;US) 

Techniques for reducing error in the calorimetric measurement 
of low wattage items, 18:35363 (R;US) 

Test results of a new detector system for gamma ray isotopic 
measurements, 18:37004 (R;US) 

The design, sysnthesis and evaluation of sequestering agents 
specific for Plutonium(IV), 18:37378 (RA;US) 

Use to titanium-treated zeolite for plutonium, strontium, and ce- 
sium removal from West Valley alkaline wastes and sludge 
wash wastes, 18:35244 (RA;US) 

PLUTONIUM 237 

JINR rapid communications. Collection no. 5, 

(R;RU;In Russian) 


18:36419 


18:37471 





Ultra. pure plutonium-237. 

18:37648 (RA;RU) 
PLUTONIUM 238 

Calorimeter measurements of low wattage items, 18:35362 
(RUS) 

Present status of a radiochemical double beta decay study, 
18:36566 (R;FR) 

PLUTONIUM 239 
Sorption and porosity heterogeneity: Effects on radionuclide 
transport, 18:35193 (RA;US) 
PLUTONIUM ALLOYS 
Electronic-structure calculations, 18:37673 (RA;US) 
PLUTONIUM COMPLEXES 

Redox and extraction chemistry of actinides U, Np, Pu, Am 
complexed with the phosphotungstate ligand: P2W 70.¢;'°-, 
18:35122 (R;FR) 

PLUTONIUM COMPOUNDS 

See also PLUTONIUM OXIDES 

The relation between lattice parameters of NaCl type U, Np and 
Pu compounds and their magnetic and binding properties, 
18:37672 (RA;JP) 

PLUTONIUM DIOXIDE 

The use of catalyzed electrolytic plutonium oxide dissolution 

(CEPOD) for waste treatment, 18:35230 (RA;US) 
PLUTONIUM OXIDES 

See also PLUTONIUM DIOXIDE 

Design and performance of a new high accuracy combined 
small sample neutron/gamma detector, 18:37005 (R;US) 

PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POISEUVILLE FLOW 
See LAMINAR FLOW 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 

643. Agreement between the Republic of Austria and the Peo- 
ple’s Republic of Poland concerning exchange of information 
and co-operation in the field of Nuclear Safety and Radiation 
Protection, 18:35376 (1;AT;In German, Polish) 

Energy planning in Brno and Karlovy Vary, 18:36043 (RA;DK) 

Energy pianning in Silesian region and Gliwice, 18:36170 (RA;DK) 

Energy use in Poland, 1970-1991: Sectoral analysis and inter- 
national comparison, 18:36169 (R;US) 

Financing of a revolving funds for energy conservation in 
Poland, 18:36057 (RA;DK) 

Poland: Principles of energy planning. Evaluation of the state of 
gas conduits. Training of Polish gas technicians. Final report, 
18:36125 (R;DK;in Danish, English) 

Progress and business foundation a new institutional infrastruc- 
ture in the transition process in the Polish economy, 18:36122 
(RA;DK) 

Revolving fund for energy saving, 18:36056 (RA;DK) 

POLARIMETERS 
The Compton polarimeter at the SLC, 18:36890 (R;US) 
POLARIZATION 

Polar and chemical domain structures of lead scandium tanta- 

late (PST), 18:36415 (R;AU) 
POLARIZED BEAMS 

FNAL polarized beams and spin dependence at RHIC, 

18:37523 (R;US) 
POLARIZED TARGETS 

Measurement of pzz of the laser-driven polarized deuterium tar- 

get, 18:36828 (R;US) 
POLAROGRAPHY 

A general methodology for the development of analytical tech- 
niques using adsorption polarography, 18:36487 (I;AR;In 
English, Spanish) 

POLARONS 

All-coupling polaron ground state energy in D-dimension, 
18:37441 (R;XA) 

Spin-polaron theory of high-T.superconductivity: 
larons and high-T, pairing, 18:37761 (R;US) 


Production and characteristics, 


|, spin po- 


POLYETHYLENES 


POLLUTANTS 

Access and use of information resources by Massachusetts, 
18:36085 (RA;US) 

Atmospheric corrosion tests along the Norwegian-Russian bor- 
der, 18:37175 (R;NO) 

Deposition of long-range transported atmospheric pollutants in 
southern Norway and elucidation of a method for predicting 
their potential effect on soil acidification and regional element 
mobility in forest soils, 18:37117 (R;NO) 

Development of computer graphics, 18:37111 (R;US) 

Emissions from particleboard, plywood, and furniture scraps, 
18:35450 (RA;US) 

Environmental releases for calendar year 1992, 18:35290 (R;US) 

Hydrogeochemical modelling of pollutant transport in surface 
water systems, 18:37205 (RA;XA) 

International cooperative program on effects on materials, in- 
cluding historic and cultural monuments: Environmental data 
report September 1990 to August 1991, 18:37129 (R;NO) 

Summary of the co-ordinated research programme, 18:37158 
(RA;XA) 

The Baltic Sea environmental program. The topical area study 
for atmospheric deposition of pollutants: Final synthesis re- 
port, 18:37123 (R;NO) 

POLLUTION CONTROL 

See also AIR POLLUTION CONTROL 

Development trends of clean coal technologies in Japan, 
18:34812 (RA;JP;in Japanese) 

POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
BAGHOUSES 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 

An integrated emissions control system for small-scale CWS 

furnaces, 18:36207 (RA;US) 
POLLUTION REGULATIONS 

See also CONTAMINATION REGULATIONS 

The effects of air pollution regulations on the US refining indus- 
try: Task 3, 18:34976 (R;US) 

The potential impact of proposed hazardous air pollutant legisia- 
tion on the US refining industry: Final report, Task 9, 
18:36052 (R;US) 

POLLUTION SOURCES 

An environmental assessment strategy for the identification of 
pollution prevention opportunities in the southern Urals Re- 
gion of Russia, 18:37188 (R;US) 

POLY(ISOBUTYLENE OXIDE) 

See ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 

See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACRYLATES 

See also PLEXIGLAS 

Acrylic mechanical bond tests, 18:36437 (R;US) 

Effect of panel alignment and surface finish on bond strength, 
18:36438 (R;US) 

POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYCRYSTALS 

Atomistic approach to the interaction of surfaces with the envi- 

ronment, 18:37707 (RA;US) 
POLYCYCLIC AROMATIC HYDROCARBONS 

Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 

Sorption and chemical transformation of PAHs on coal fly ash: 
Technical progress report No. 7, [May-July 1993], 18:34847 
(R;US) 

POLYCYCLIC SULFUR HETEROCYCLES 

[Electron transfer activation of thiophene]: 
18:36525 (R;US) 

POLYETHYLENES 

Application of the Positron Annihilation Technique to the study of 
vapors absorption process in polyethylene (LDPE) and in 
imide polymer (6FDA-TMPD PI)., 18:37727 (1;MX;In Spanish) 

Unsteady-state VOC transport in vented waste drums, 18:35112 
(R;US) 


Progress report, 
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POLYMERS 


POLYMERS 
See also ELASTOMERS 
INORGANIC POLYMERS 
ORGANIC POLYMERS 

Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 

Forward scattering of neutrons from polymeric and magnetic 
multilayers, 18:37724 (R;US) 

Status of developing other non-fluorocarbon heat pump tech- 
nologies, 18:36253 (RA;JP;in Japanese) 

POLYNOMIALS 
Operational equations for the five-point rectangle, 18:37996 
(R;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSTYRENE 
The preparation of '*°| labelled sodium polystyrene sulphonate, 
18:35139 (R;GB) 

POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
POLYURETHANES 

Characterization studies of lower and non-TDI polyurethane en- 

capsulants, 18:36436 (R;US) 
POLYVINYL CHLORIDE 
See PVC 
PONDS 

See also SOLAR PONDS 

Design and operation of an outdoor microalgae test facility: 
Large-scale system results, 18:35425 (RA;US) 

Development of fly ash-based slope protection materials for waste 
disposal ponds: Topical report, Task 7.7, 18:34806 (R;US) 

Study examples of multi-purpose pumped storage dam and en- 
ergy utilization system, 18:35599 (IA;JP;In Japanese) 

POOLS 
See PONDS 
POROUS MATERIALS 

Design and construction of an experiment for two-phase flow in 
fractured porous media, 18:34936 (R;US) 

Microbially enhanced oil recovery field pilot, Payne County, Ok- 
lahoma, 18:34891 (RA;US) 

Subsurface application of Alcaligenes eutrophus for plugging of 
porous media, 18:34880 (RA;US) 

Theoretical and experimental investigation of thermohydrologic 
processes in a partially saturated, fractured porous medium, 
18:35218 (R;US) 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

Environmental Restoration Site-Specific Plan for the Portsmouth 

Gaseous Diffusion Plant, FY 93, 18:35346 (R;US) 
PORTUGAL 

Ministry of the Environment and Natural Resources - Regulatory 
Decree No 34/92 of 4 December, 18:35378 (I;PT;In Por- 
tuguese) 

POSITRON BEAMS 

A field-based technique for the longitudinal profiling of ultrarela- 
tivistic electron or positron bunches down to lengths of <10 
microns, 18:36812 (R;US) 

Plasma lens experiments at the Final Focus Test Beam, 
18:36921 (R;US) 

POSITRON COLLISIONS 

See also ELECTRON-POSITRON COLLISIONS 

An ab initio Monte Carlo study of low energy positron and elec- 
tron implantation in elemental metals and multilayers, 
18:37740 (R;US) 

POSITRON-ELECTRON-PROTON STORAGE RING 

See PEP STORAGE RINGS 

POSITRONIUM 

Hyperfine structure of positronium energy levels in a crystal, 

18:37711 (R;XA) 
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POSITRONS 

Application of the Positron Annihilation Technique to the study of 
vapors absorption process in polyethylene (LDPE) and in 
imide polymer (GFDA-TMPD PI)., 18:37727 (1;MX;in Spanish) 

POSTULATED PARTICLES 

See also GLUONS 
HIGGS BOSONS 
MAGNETIC MONOPOLES 
PARTONS 
QUARKS 
SPARTICLES 
TOP PARTICLES 

Experimental verification of Skobeltsyn-Baldin hypothesis of the 
emission of unstable particles in decay of “'4Bi, 18:37612 
(RA;RU;In Russian) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Calculation of electron-potassium scattering, 18:37686 (R;AU) 

Calculation of total cross sections for electron and positron scat- 
tering on sodium and potassium, 18:37688 (R;AU) 

The role of catalyst precursor anions in coal gasification: Sev- 
enth quarterly report, April-June 1993, 18:34772 (R;US) 

POTASSIUM 40 

Natural potassium as a teaching material, 18:37925 (R;JP;In 

Japanese) 
POTASSIUM CARBONATES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Final technical report, September 1989- 
November 1992, 18:34763 (R;US) 

POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM PHOSPHATES 

A novel approach to highly dispersing catalytic materials in coal 
for gasification: Final technical report, September 1989- 
November 1992, 18:34763 (R;US) 

POTASSIUM PHOSPHATES 
Growth and transport of crystalline defects, 18:36455 (RA;US) 
POWDERS 

Fundamental mechanisms in flue gas conditioning: Quarterly 

report, April 1993—June 1993, 18:35657 (R;US) 
POWER AMPLIFIERS 

A wide range and high speed automatic gain control, 18:36941 
(R;US) 

Laser amplifier developments at Mercury, 18:36726 (R;US) 

POWER DEMAND 

Capacity value evaluation of photovoltaic power generation, 

18:35501 (RA;XA) 
POWER DISTRIBUTION 

Harmonic effects of solar geomagnetically induced currents on 
the electrical distribution system in nuclear power plants, 
18:35694 (RA;US) 

OSICA: operating simulation of a 900 MW PWR plant in the Ca- 
soar project -validation and future uses, 18:35724 (R;FR) 

POWER DISTRIBUTION SYSTEMS 

Optimization of electric power network, 18:36033 (R;DK;In Dan- 
ish) 

Stepwise data envelopment analysis (DEA); choosing variables 
for measuring technical efficiency in Norwegian electricity dis- 
tribution, 18:36036 (R;NO) 

POWER EXCURSIONS 

See EXCURSIONS 

POWER GENERATION 

See also COGENERATION 

Austrian utility perspective on renewable energy systems in par- 
ticular PV, 18:36173 (RA;XA) 

Discussion material for the Advisory Group Meeting on Compila- 
tion and Review of Methodologies for Estimating the 
Comparative Electric Power System Costs for Renewable En- 
ergy Systems, 26-28 April 1993, Vienna, 18:35502 (RA;XA) 

Methodology of cost analysis, 18:35854 (RA;XA) 

One curve fits all, 18:35577 (RA;US) 

Renewable energy technologies for electricity generation, 
18:36174 (RA;XA) 





Waste wood energy fundamentals for electric power generation, 
18:35454 (RA;US) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 

Ability to meet air quality standards when burning “Treated” 
waste wood, 18:35475 (RA;US) 

Potential benefits of co-firing wood and coal, 18:36247 (RA;US) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER SUPPLIES 
Regulation loops for the ring magnet power supplies in the SSC 
accelerator complex, 18:36940 (R;US) 
POWER SYSTEMS 
See also AC SYSTEMS 
INTERCONNECTED POWER SYSTEMS 
RANKINE CYCLE POWER SYSTEMS 

Compilation and review of methodologies for estimating the 
comparative electric power system costs for renewable en- 
ergy systems. Working material: Proceedings of an advisory 
group meeting held in Vienna, Austria, 26-28 April 1993, 
18:36172 (R;XA) 

POWER TRANSMISSION LINES 

Curecanti-Blue Mesa-Salida 115-kV transmission lines access 
roads rehabilitation, maintenance, and construction project: 
Environmental Assessment, 18:36034 (R;US) 

PRASEODYMIUM IONS 

Energy transfer between thulium and praseodymium ions in 

solids, 18:36441 (R;US) 
PRECIPITATION SCAVENGING 

Radiation effects on separations materials and processes, 

18:36563 (RA;US) 
PREFABRICATED BUILDINGS 

Affordability and other factors affecting the purchase of energy- 
efficient manufactured homes, 18:36212 (R;US) 

Non-space heating electrical consumption in manufactured 
homes: Residential Construction Demonstration Project Cy- 
cle 2: Final report, 18:36214 (R;US) 

PRESSURE CONTROL 
French containment filtering and venting system: Presentation, 
associated research and development, 18:35666 (I;XA) 
PRESSURE REGULATORS 
Design and develop speed/pressure regulator, 18:36892 (R;US) 
PRESSURE VESSELS 
Acoustic Emission Testing 

Progress in non-destructive examination: Risk-based inspec- 
tion, methodology for flaw distribution studies and validation 
of acoustic emission crack detection, 18:35700 (RA;US) 

Utilizing acoustic-emission as non-destructive method for pres- 
sure vessels, 18:36616 (IA;IL) 

Aging 

Constraint effects in heavey-section steels, 18:35799 (RA;US) 

Managing irradiation embrittlement in aging reactor presure ves- 
sels, 18:35798 (RA;US) 

Corrosion 

An update on corrosion monitoring in cylinder storage yards, 
18:35126 (RA;US) 

Aspects of uranium chemistry pertaining to UF¢ cylinder han- 
dling, 18:35044 (RA;US) 

Chemical aspects of cylinder corrosion and a scenario for hole 
development, 18:35045 (RA;US) 

UF¢ cylinder inspections at PGDP, 18:35127 (RA;US) 

Criticality 

A nuclear criticality safety assessment of the loss of moderation 
control in 2 1/2 and 10-ton cylinders containing enriched UFg¢, 
18:35056 (RA;US) 

Damage 

Breached cylinder incident at the Portsmouth gaseous diffusion 

plant, 18:35129 (RA;US) 


PRESSURE VESSELS 
Storage 


Investigation of breached depleted UF, cylinders, 18:35306 
(RA;US) 
Overseas shipments of 48Y cylinders, 18:35066 (RA;US) 
Temporary patching of damaged UF, cylinders, 18:36588 
(RA;US) 
Defects 
Temporary patching of damaged UF, cylinders, 18:36588 
(RA;US) 
Dose Rates 
Radiation dose rates from UF¢, cylinders, 18:35296 (RA;US) 
Radiation levels on empty cylinders containing heel material, 
18:35297 (RA;US) 
Embrittlement 
Managing irradiation embrittlement in aging reactor presure ves- 
sels, 18:35798 (RA;US) 
Fastening 
Overseas shipments of 48Y cylinders, 18:35066 (RA;US) 
Fire Resistance 
Fire exposure of empty 30B cylinders, 18:35059 (RA;US) 
Fire testing of bare uranium hexafluoride cylinders, 18:35303 
(RA;US) 
Heating 
UF, pressure excursions during cylinder heating, 18:35068 
(RA;US) 
Holes 
Chemical aspects of cylinder corrosion and a scenario for hole 
development, 18:35045 (RA;US) 
Inspection 
UF cylinder inspections at PGDP, 18:35127 (RA;US) 
Investigations 
Investigation of breached depleted UF, cylinders, 18:35306 
(RA;US) 
irradiation 
Exploratory studies of effects of irradiation temperature on me- 
chanical properties of structural steels and welds, 18:35697 
(RA;US) 
Leaks 
Breached cylinder incident at the Portsmouth gaseous diffusion 
plant, 18:35129 (RA;US) 
Magnetic Testing 
Alternative method of retesting UF, cylinders, 18:36587 (RA;US) 
Materials Handling 
Uranium hexafluoride: A manual of good practice ORO 651 re- 
vision 6, 18:35050 (RA;US) 
Urenco’s experience of UF, handling, 18:35046 (RA;US) 
Materials Handling Equipment 
UF. cylinder lifting equipment enhancements, 18:35054 (RA;US) 
Meetings 
Participation in meetings of the international Network for Evalu- 
ating Steel Components (NESC), September 8-10, 1993: 
Foreign trip report, September 6—11, 1993, 18:35887 (R;US) 
Monitoring 
An update on corrosion monitoring in cylinder storage yards, 
18:35126 (RA;US) 
Cylinder monitoring program, 18:35128 (RA;US) 
Radiation Doses 
Radiation dose rates from UFg¢ cylinders, 18:35296 (RA;US) 
Road Transport 
The design, fabrication and maintenance of semi-trailers 
employed in the highway transport of weight-concentrated ra- 
dioactive loads, 18:35305 (RA;US) 
Safety Analysis 
A nuclear criticality safety assessment of the loss of moderation 
control in 2 1/2 and 10-ton cylinders containing enriched UFg, 
18:35056 (RA;US) 
Service Life 
Cylinder monitoring program, 18:35128 (RA;US) 
Simulation 
Development of a UF, cylinder transient heat transfer/stress 
analysis model, 18:35302 (RA;US) 
Modelling of the thermal behaviour of 48 inch cylinders, 
18:35299 (RA;US) 
Storage 
Urenco’s experience of UF, handling, 18:35046 (RA;US) 
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PRESSURE VESSELS 
Testing 


Testing 
Fire exposure of empty 30B cylinders, 18:35059 (RA;US) 
Fire testing of bare uranium hexafluoride cylinders, 18:35303 
(RA;US) 
Fire testing of bare uranium hexafluoride cylinders, 18:35298 
(RA;US) 
High temperature experiments on a 4 tons UF6 container 
TENERIFE program, 18:35300 (RA;US) 
The legal status of UF¢-cylinder testing and licensing in Ger- 
many (and Europe), 18:35371 (RA;US) 
UF ¢ cylinder fire test, 18:35301 (RA;US) 
Thermal Analysis 
Development of a UF¢ cylinder transient heat transfer/stress 
analysis model, 18:35302 (RA;US) 
High temperature experiments on a 4 tons UF6 container 
TENERIFE program, 18:35300 (RA;US) 
Modelling of the thermal behaviour of 48 inch cylinders, 
18:35299 (RA;US) 
UF ¢ cylinder fire test, 18:35301 (RA;US) 
Transport Regulations 
Radiation levels on empty cylinders containing heel material, 
18:35297 (RA;US) 
The legal status of UF¢-cylinder testing and licensing in Ger- 
many (and Europe), 18:35371 (RA;US) 
Ultrasonic Testing 
Alternative method of retesting UF, cylinders, 18:36587 (RA;US) 
Unloading 
UF, pressure excursions during cylinder heating, 18:35068 
(RA;US) 
Valves 
Cylinder valve packing nut studies, 18:35065 (RA;US) 
Testing of one-inch UF, cylinder valves under simulated fire 
conditions, 18:35304 (RA;US) 
PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Analysis of crack initiation and growth in the high level vibration 
test at Tadotsu, 18:36027 (R;US) 
Electrochemical decontamination for the main pipeline of the pri- 
mary circuit by movable cathode, 18:35779 (RA;XA) 
Features of operating a WWER reactor core containing leaking 
fuel rods, 18:35758 (RA;XA) 
PRINTED CIRCUITS 
Process characterization and control of hand-soldered printed 
wiring assemblies, 18:36720 (R;US) 
PROBES 
Wavefront sensors for optical diagnostics in fluid mechanics: 
Application to heated flow, turbulence and droplet evapora- 
tion, 18:36706 (R;US) 
PROCESSING 
See also DATA PROCESSING 
FOOD PROCESSING 
IMAGE PROCESSING 
WASTE PROCESSING 
1992FY survey report on technology to prevent greenhouse ef- 
fect gases.: Survey on researches related to separation and 
storage of huge amount of carbon dioxide evolved, 18:36099 
(R;JP;in Japanese) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION REACTORS 
An analysis of pressure driven cross-flow through a long slot 
connecting two parallel channels, 18:35990 (R;US) 
Computed tomography of INEL New Production Reactor target 
compacts, 18:35989 (R;US) 
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New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
2), 18:35927 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
3), 18:35928 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
5), 18:35930 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
6), 18:35931 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
7), 18:35932 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
4), 18:35929 (R:US) 

New production reactor thermal-hydraulics development report: 
Low- flow and natural circulation tests in a single heated an- 
nulus conducted at WSRC, 18:35986 (R;US) 

New production reactors flow instability experiments with 
coolant upflow: Volume 2, Test program and results (Appen- 
dix B, Part 1), 18:35926 (R;US) 

PRODUCTIVITY 

Variations in the catch of jack mackerel in the southern Califor- 

nia purse seine fishery, 18:37226 (RA;US) 
PROFESSIONAL PERSONNEL 

Harnessing federal environmental expertise and focusing it on 
streamlining characterization and remediation at DOE’s Han- 
ford Site, 18:35332 (R;US) 

Inner-City Energy and Environmental Education Consortium, 
18:37911 (R;US) 

The best solution to our Nation's waste management problem: 
Education, 18:35151 (R;US) 

PROGRAMMING LANGUAGES 

An evaluation of integration of the trace assertion method with 

the box structure method for coding in C++, 18:37997 (R;US) 
PROJECTILES 
Experimental and numerical studies of high-velocity impact frag- 
mentation, 18:36716 (R;US) 
PRONGS 
See PARTICLE TRACKS 
PROPELLANTS 
Destruction of energetic materials by supercritical water oxida- 
tion, 18:37052 (R;US) 
PROPERTIES (MECHANICAL) 
See MECHANICAL PROPERTIES 
PROPORTIONAL COUNTERS 

See also HE-3 COUNTERS 

Using tissue equivalent proportional counters to determine dose 
equivalent, 18:37373 (RA;US) 

PROPPING AGENTS 

A solution to proppant dissolution in hydrothermal environ- 

ments, 18:36452 (RA;US) 
PROPULSION SYSTEMS 
Efficient space propulsion engines based on laser ablation, 
18:36623 (R;US) 
MRS-137 Program (W.O. 121016): Appendices A-H, 18:36660 
(R;US) 
MRS-137 Program (W.O. 121016): Final report, 18:36659 (R;US) 
PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE COATINGS 

Performance of carbon-based hot frit substrates: 2, Coating 
performance studies in hydrogen at atmospheric pressure, 
18:36426 (R;US) 

Testing of protective coatings in hydrogen, 18:36427 (R;US) 

PROTEIN STRUCTURE 

A complex systems approach to computational molecular biol- 

ogy, 18:37239 (R;US) 





PROTEINS 

See also ENZYMES 

High resolution electron crystallography of protein molecules, 
18:37240 (R;US) 

PROTON BEAMS 

First observation of neutral current proton electron scattering at 

/s = 300 GeV, 18:37695 (R;JP) 
PROTON REACTIONS 

Distorsion of the spectra of cumulative mesons by secondary in- 
teraction in nuclei, 18:37645 (RA;RU;In Russian) 

Experiments in few body reactions at LNS in view of hadron 
structure studies, 18:37579 (R;FR) 

Is the universal approach to the subthreshold and cumulative 
processes in relativistic nuclear collisions possible?, 18:37616 
(RA;RU;In Russian) 

K*~ background production in pA interactions at 15-65 GeV, 
18:37647 (RA;RU) 

Kaon and pion production cross sections in p+C, d+C and C+C 
collisions as a function of projectile energy beam from 2.5 to 
8.1 GeV/nucleon, 18:37644 (RA;RU) 

Results obtained on dileptons and prospects, 18:37650 (R;FR) 

PROTON SOURCES 

A high-intensity He-jet production source for radioactive beams, 

18:37422 (R;US) 
PROTON-ANTIPROTON INTERACTIONS 

A study of events with the highest total transverse energy in 
CDF, 18:37539 (R;US) 

Direct photon results from CDF, 18:37535 (R;US) 

Jet shapes in hadron and electron colliders, 18:37530 (R;US) 

Measurement of the inclusive jet cross section in pp collisions at 
CDF, 18:37536 (R;US) 

Precocious scaling in antiproton-proton scattering at low ener- 
gies, 18:37630 (R;XA) 

The two-jet differential cross-section at CDF, 18:37534 (R;US) 

b Quark production cross sections and the b — b correlated pro- 
duction cross section at CDF, 18:37544 (R;US) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 
PROTON-PROTON INTERACTIONS 

Results obtained on dileptons and prospects, 18:37650 (R;FR) 
PROTONS 

Travel to E760 group meeting in Genova, Italy and to CERN in 
Geneva, Switzerland: Foreign trip report, March 16-20, 1992, 
18:37529 (R;US) 

PROTOTYPE FAST REACTOR JAPAN 

See MONJU REACTOR 

PRUDHOE BAY 
Foam treatment of producing wells to increase oil production at 
Prudhoe Bay, 18:34948 (RA;US) 

PSI RESONANCES 

See MESONS 
PSI-3105 RESONANCES 

See JPSI-3097 MESONS 
PSI-4300 RESONANCES 

See MESONS 
PUBLIC HEALTH 

An environmental assessment strategy for the identification of 
pollution prevention opportunities in the southern Urals Re- 
gion of Russia, 18:37188 (R;US) 

National toxicology program chemical nomination and selection 
process, 18:36079 (RA;US) 

Site-wide seismic risk model for Savannah River Site nuclear fa- 
cilities, 18:35353 (R;US) 

PUBLIC OFFICIALS 

234. Order of 30 April 1990 of the Federal Chancellor on the es- 
tablishment of a Commission 'Forum for Nuclear Questions’, 
18:38036 (I;AT;In German) 

PUBLIC TRANSPORTATION SYSTEMS 

See TRANSPORTATION SYSTEMS 

PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
WATER UTILITIES 

Industrial demand-side management programs: What's hap- 

pened, what works, what’s needed, 18:36245 (R;US) 


PWR TYPE REACTORS 


Scoping study of integrated resource planning needs in the pub- 
lic utility sector, 18:37927 (R;US) 
PUGET SOUND 
A tsunami about 1000 years ago in Puget Sound, Washington, 
18:35706 (RA;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULSE AMPLIFIERS 
The Beamlet front end: Prototype of a new pulse generation 
system, 18:37903 (RA;US) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE COMBUSTORS 
Development and testing of commercial-scale coal-fired pulse 
combustion systems, 18:34833 (RA;US) 
PULSE SHAPERS 
The Beamlet front end: Prototype of a new pulse generation 
system, 18:37903 (RA;US) 
PULSE STRETCHERS 
See PULSE SHAPERS 
PULSED BEAM DEFLECTORS 
See BEAM PULSERS 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZED FUELS 
1992FY survey report on the present situation of clean coal 
technology and future prospect, 18:34784 (R;JP;iIn Japanese) 
PUNCHED CARDS 
See MEMORY DEVICES 


PUREX PROCESS 
Dissolver anti-foam jets, 18:35184 (R;US) 
Distribution equilibrium of nitrous acid in reprocessing solution, 
18:35042 (R;JP;in Japanese) 


Dynamic simulation of extraction operations. Applications in nu- 
clear fuel reprocessing, 18:35025 (R;FR) 

Interim operation of the Purex 241-A Waste Tank Farm Conden- 
sate Disposal Facility, 18:35032 (R;US) 

Next generation Purex modeling by way of parallel processing 
with high performance computers, 18:35043 (R;US) 

Nitric acid utilization in Hanford separations plant, 18:35031 
(R;US) 

Process summary of Purex Plant Operation January 1962- 
December 1962, 18:35037 (R;US) 

Purex Phase II proposed flowsheet, 18:35008 (R;US) 

Technical and technological evolution of reprocessing pro- 
cesses, 18:35027 (R;FR;In French) 


PURITY 
See IMPURITIES 
PVC 
Heat loading limits for solid transuranic wastes storage, 
18:35273 (R;US) 
PWR TYPE REACTORS 
See also BEZNAU-1 REACTOR 
CRUAS-4 REACTOR 
KOZLODUY-1 REACTOR 
KOZLODUY-2 REACTOR 
PALUEL-3 REACTOR 
ROWE YANKEE REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
VOGTLE-1 REACTOR 
WWER TYPE REACTORS 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
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PWR TYPE REACTORS 
After-Heat Removal 


After-Heat Removal 
Innovation - Reactors of future. The differential model for equiv- 
alent parameters (D.M.E.P.): a decisional tool for the design, 
18:35713 (R;FR) 
Aging 
Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:35699 (RA;US) 
Alloy-Ni76Cr15Fe8 
Stress Corrosion Cracking of alloy 600 in high temperature wa- 
ter: a study of mechanisms, 18:35726 (R;FR) 
Auxiliary Systems 
Application of ASME code AG-1 to YGN 3 & 4 plants, South Ko- 
rea, 18:35802 (RA;US) 
Auxiliary Water Systems 
Auziliary Feedwater System Aging Study, 18:35693 (RA;US) 
Computer Program Documentation 
ESCADRE and ICARE code systems, 18:35787 (1;XA) 
Design 
Safety aspects of designs for future light water reactors (evoiu- 
tionary reactors), 18:35777 (R;XA) 
Emergency Plans 
Organization of operating teams and procedures in accident 
and emergency situations in EDF PWR units, 18:35790 (1;XA) 
Excursions 
Verification of computer code FPRETAIN with respect to RIA 
data from SPERT and PBF experiments, 18:35675 (R;JP) 
Failed Element Detection 
FRAGEMA fuel reliability: from detection of fuel failures to the 
feedback on design and fabrication, 18:35748 (RA;XA) 
Fuel Assemblies 
Burnup credit validation of SCALE-4 using light-water-reactor 
criticals, 18:35805 (R;US) 
Dynamic modelling of PWR fuel assembly for seismic behav- 
iour, 18:35716 (R;FR) 
Experimental studies on seismic behaviour of PWR fuel assem- 
blies, 18:35715 (R;FR) 
Westinghouse fuel performance experience, 18:35755 (RA;XA) 
Fuel Cans 
Irradiation effect on fatigue behaviour of zircaloy-4 cladding 
tubes, 18:35714 (R;FR) 
The duplex conception: Making corrosion resistant cladding be- 
have in a LOCA like classic tubing, 18:35732 (RA;XA) 
Hydrogen 
Hydrogen risk and associated calculations, 18:35717 (R;FR) 
Inspection 
Managing aging in nuclear power plants: Insights from NRC's 
maintenance team inspection reports, 18:35695 (RA;US) 
Loss Of Coolant 
Assessment of TRAC-PF1/MOD1 code for large break LOCA in 
PWR, 18:35792 (R;JP;In Japanese) 
High burnup fuel behavior during a LOCA type accident: The 
Flash 5 experiment, 18:35734 (RA;XA) 
Maximum Credible Accident 
The architect engineer concerns about hydrogen and fission 
product releases and behaviour inside the containment - The 
Belgian approach, 18:36002 (RA;XA) 
Meltdown 
A framework for the assessment of severe accident manage- 
ment strategies, 18:36026 (R;US) 
Concepts for passive heat removal and filtration systems under 
core meltdown conditions, 18:36023 (RA;US) 
In vessel core melt progression phenomena, 18:35667 (R;FR) 
Modifications 
Safety aspects of designs for future light water reactors (evolu- 
tionary reactors), 18:35777 (R;XA) 
Performance 
EDF operating experience feedback. PWR reactivity accidents 
Post-Chernobyl operating experience feed-back, 18:35791 
(1;XA) 
Historical data summary of the Systematic Assessment of Li- 
censee Performance: Revision 12, 18:35846 (R;US) 
Pressure Vessels 
Managing irradiation embrittlement in aging reactor presure ves- 
sels, 18:35798 (RA;US) 
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Primary Coolant Circuits 
Analysis of crack initiation and growth in the high level vibration 
test at Tadotsu, 18:36027 (R;US) 
Reactivity Insertions 
Irradiated fuel behaviour during reactivity insertion accidents of 
light water reactors: Research and development studies at 
the CEA-IPSN, France, 18:35735 (RA;XA) 
Reactor Accidents 
Contribution of the ergonomic analysis to the improvement of 
the design of operating procedures in nuclear power plants, 
18:35725 (R;FR) 
Design of a prefilter to improve radiation protection and filtering ef- 
ficiency of the containment venting system, 18:36018 (RA;US) 
HEVA program: Instrumentation program, 18:35997 (R;FR;In 
French) 


instrumentation needs and data management by the French 
protection and nuclear safety institute for the diagnosis and 
prognosis of the release during an emergency on a PWR, 
18:35718 (R;FR) 

LWR severe accidents analysis, 18:35788 (I; XA) 

Organization of operating teams and procedures in accident 
and emergency situations in EDF PWR units, 18:35790 (1;XA) 

Status of research and modelling of water-pool scrubbing, 
18:35668 (R;XE) 

Reactor Components 
The hardness test: a real mechanical test, 18:35720 (R;FR;In 
French) 
Reactor Control Systems 
Parameters affecting MOV performance, 18:35692 (RA;US) 
Reactor Cores 

Monte Carlo validation of self shielding and void effect calcula- 

tions, 18:35712 (R;FR) 
Reactor Internals 

Pressurized-water reactor internals aging degradation study: 

Phase 1, 18:35804 (R;US) 
Reactor Monitoring Systems 

Design and validation of state-oriented emergency operating 

procedures on full scope simulator, 18:35893 (1;XA) 
Reactor Operation 

Contribution of the ergonomic analysis to the improvement of 
the design of operating procedures in nuclear power plants, 
18:35725 (R;FR) 

EDF operating experience feedback. PWR reactivity accidents 
Post-Chernobyl operating experience feed-back, 18:35791 
(1;XA) 

Reactor Physics 

Burnup credit validation of SCALE-4 using light-water-reactor 

criticals, 18:35805 (R;US) 
Reactor Safety 

1. Safety in operation: The challenges and the fields of action. 
2. Incident and accident management in PWR plants "The 
French approach”, 18:35786 (1;XA) 

LWR severe accidents analysis, 18:35788 (1;XA) 

Safety aspects of designs for future light water reactors (evolu- 
tionary reactors), 18:35777 (R;XA) 

Reactor Shutdown 

“Level 1 probabilistic risk assessment of Low Power and Shut- 

down operations at a PWR: Phase Il results”, 18:35801 (RA;US) 
Reactor Vessels 

Computer-generated vibratory signatures for EDF PWR reactor 

vessel internals, 18:35721 (R;FR;In French) 
Risk Assessment 

Development of a methodology for conducting an integrated 
HRA/PRA - task 1 an assessment of human reliability influ- 
ences during LP&S conditions in PWRs, 18:35800 (RA;US) 

Links between probabilistic safety assessments and mainte- 
nance in french nuclear power plants, 18:35729 (R;FR) 

Safety 

Assessment and limitation of radioactivity transfers in the event 
of a postulated severe PWR accident, 18:35784 (|;XA) 

Irradiated fuel behaviour during reactivity insertion accidents of 
light water reactors: Research and development studies at 
the CEA-IPSN, France, 18:35735 (RA;XA) 





Seismic Effects 

Analysis of crack initiation and growth in the high level vibration 

test at Tadotsu, 18:36027 (R;US) 
Source Terms 

Diagnosis and prognosis of the source term by the French Safety 

Institut during an emergency on a PWR, 18:35783 (1;XA) 
Steam Generators 
Eddy currents signal processing for steam generator inspection 
in PWR nuclear power plants, 18:35722 (R;FR;In French) 
Transients 
RELAP5/MOD3 AP600 problems, 18:35731 (R;US) 
Valves 

Comparative metallurgical study of thick hard coatings without 

cobalt, 18:35719 (R;FR;In French) 
PYRENE 

Synthesis and catalytic properties of metal and semiconductor 

nanoclusters, 18:36550 (R;US) 
PYRITE 

Control of pyrite surface chemistry in physical coal cleaning, 
18:34741 (RA;US) 

Oxidation of coal and coal pyrite mechanisms and influence on 
surface characteristics: [Quarterly] technical progress report, 
Aprit-June 1993, 18:34799 (R;US) 

Surface electrochemical control for fine coal and pyrite separa- 
tion, 18:34713 (RA;US) 

PYRITES 
See PYRITE 
PYROCHEMICAL REPROCESSING 
Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 
PYROTEK PROCESS 
See WASTE PROCESSING 
PZT 

Preparation and properties of sol-gel derived PZT thin films for 

decoupling capacitor applications, 18:36451 (R;US) 


Q 


QUADRUPOLES 
Procedure for determining quadrupole and BPM offset values in 
storage rings, 18:36977 (R;US) 
QUALITY ASSURANCE 
Quality assessment: A performance-based approach to assess- 
ments, 18:35156 (R;US) 
QUALITY CONTROL 
Invigilation plans for monitoring the quality and reliability of con- 
tinuously produced product, 18:36657 (R;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
Comparative analysis of Zr** in presence of Ti+* by complexom- 
etry, XRD (X-ray diffraction) and XRF (X-ray fluorescence), 
18:36485 (IA;AR;In Spanish) 
PIXE analysis: an option for the study of atmospheric pollu- 
tants., 18:37099 (IA;MX;In Spanish) 
QUANTUM CHROMODYNAMICS 
Out of equilibrium phase transitions and a toy model for disori- 
ented chiral condensates, 18:37509 (R;XA) 
Relativistic quantum mechanics, QED and QCD, 18:37518 
(RA;GB) 
QUANTUM ELECTRODYNAMICS 
Relativistic quantum mechanics, QED and QCD, 18:37518 
(RA;GB) 
Relativistic two-body system in 1+1-dimensional QED 1. on the 
circle S', 18:37507 (R;XA) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 
QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
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241-A Waste Tank Farm condensate disposal facility, 
18:35183 (R;US) 

Environmental Restoration Program pollution prevention checklist 
guide for the feasibility study project phase, 18:37149 (R;US) 

INTERLINES.O: Railroad Routing Model, 18:37956 (CM;US) 

Image reconstruction in single photon emission computed tomog- 
raphy for radioactive waste testing, 18:36711 (R;FR;In French) 

Incinerator study and plan of action, 18:35251 (R;US) 

Land Disposal Restrictions (LDR) program overview, 18:35132 
(R;US) 

Seismically induced loads on internal components submerged 
in waste storage tanks, 18:35263 (R;US) 

T Plant first cycle waste scavenging, 18:35181 (R;US) 

Two methodologies for computing neutron sources from (a,n) 
and spontaneous fission reactions in vitrified waste, 18:37661 
(R;US) 

RADIOACTIVITY 

Activity inventory of the biological shields of the Finnish nuclear 
reactors, 18:35778 (RA;XA) 

Statistical study on the variation of radioactivity of the airborne 
dust and fall-out, 18:37173 (R;KP;In Korean) 

RADIOBIOLOGY 
Research in progress: 
18:37320 (R;US) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMISTRY 

Radiochemistry Division annual progress report 

18:36565 (R;IN) 
RADIOCHROMATOGRAPHY 
Chromatographic studies in the evaluation of the environmental 
fate of pollutants, 18:37160 (RA;XA) 

RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
RADIOGRAPHS 

See IMAGES 
RADIOIMMUNOSCINTIGRAPHY 

Radiolabeled monoclonal antibodies. Development of a new 
method to remove circulating activity - diagnostic applications 
and implications for therapy, 18:37279 (R;SE) 

RADIOIMMUNOTHERAPY 

Radiolabeled monoclonal antibodies. Development of a new 
method to remove circulating activity - diagnostic applications 
and implications for therapy, 18:37279 (R;SE) 

RADIOINDUCED REACTIONS 
See CHEMICAL RADIATION EFFECTS 
RADIOISOTOPE BATTERIES 

Heat source technology program: Quarterly report, January— 

March 1993, 18:35407 (R;US) 
RADIOISOTOPE HEAT SOURCES 
Heat source technology program: Quarterly report, January— 
March 1993, 18:35407 (R;US) 

RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 

See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

See also ALPHA DECAY RADIOISOTOPES 

Accelerator transmutation studies at Los Alamos with LAHET, 
MCNP, and CINDER’S0, 18:35016 (R;US) 

Activities of Radiation Standard Section, 18:36986 (R;IN) 

Distribution coefficients of radionuclides in concrete waste for 
coastal soil and concrete powder, 18:37171 (R;JP;In Japanese) 


FY 1992: Summaries of projects, 


1991, 
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RADIOLOGICAL PROTECTION 


RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLOGY 

See also RADIOTHERAPY 

Risk and dose assessment methods in Gamma Knife Q.A., 
18:37280 (RA;US) 

RADIONUCLIDE ADMINISTRATION 
Risk and dose assessment methods in Gamma Knife Q.A., 
18:37280 (RA;US) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 

Approach to the nuclear safety for environment and members of 
public: Ecological behavior, metabolism, dose evaluation of 
radionuclides, 18:37348 (R;JP;In Japanese) 

RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 

An investigation of the characteristics of humic acid and of its ef- 
fects on the chemistry of the near field of a radioactive waste 
repository, 18:37154 (R;XE) 

Comparison of the simulated diffusion of 25°U and 24U isotopes 
with profile data from granite fractures, 18:37176 (R;GB) 

Current adsorption models and open issues pertaining to perfor- 
mance assessment, 18:35194 (RA;US) 

DPCT: Deterministic-Probalistic Model For Contaminant Trans- 
port, 18:37975 (CM;US) 

Hydrogeology and migration in the remote field, 18:37141 
(R;FR;In French 

Methods of handling non-homogeneities at different scales in ra- 
dionuclide transport, 18:37156 (R;XE) 

Radionuclide migration laboratory studies for validation of 
batch-sorption data, 18:35197 (RA;US) 

Status review of CHEMVAL2 technical areas, June 1992, 
18:37148 (R;GB) 

The RADionuclide Transport, Removal, and Dose (RADTRAD) 
code, 18:35920 (R;US) 

The preparation of '°°| labelled sodium polystyrene sulphonate, 
18:35139 (R;GB) 

The transport of humic and fulvic acids through sand, 18:37147 
(R;GB) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 

See RADIONUCLIDE KINETICS 
RADIONUCLIDES 

See RADIOISOTOPES 
RADIOPHARMACEUTICALS 

°9MTc radiopharmaceuticals for brain perfusion 
18:37258 (RA;US) 

lofetamine HC! 19] (IMP), 18:37257 (RA;US) 

Quantification of brain perfusion with tracers retained by the 
brain, 18:37270 (RA;US) 

Relation between the chemical properties and biodistribution in 
rats of Q99mTc-DMSA compounds as a function of pH, 
18:37327 (IA;AR;In Spanish) 

Use of the electrolytic via for the synthesis of compounds of Tc 
coordination, 18:36568 (IA;AR;In Spanish) 

RADIOPOLYMERIZATION 
See CHEMICAL RADIATION EFFECTS 
RADIOPROTECTIVE SUBSTANCES 

Inhibition of topoisomerase II activity in repair-proficient CHO K1 
cells by 2-[(aminopropyl)aminolethanethiol (WR-1065), 
18:37317 (R;US) 

RADIOSTERILIZATION 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 15: 
18:37296 (l;MX;In Spanish) 


imaging, 
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commercialization and technology transfer, 


RADIOSURGERY 
See RADIOTHERAPY 
SURGERY 
RADIOTHERAPY 
See also RADIOIMMUNOTHERAPY 
Accidents with linear accelerators used in radiotherapy., 
18:36758 (IA;MX;In Spanish) 
Dosimetry in linear accelerators of medical application., 
18:36759 (IA;MX;In Spanish) 
The gamma knife: Dose and risk evaluation, 18:37282 (R;US) 
RADIUM 214 
An experimentally derived magnetic moment for the f7;2 proton 
in trans-lead nuclei, 18:37599 (R;AU) 
RADIUM ADDITIONS 
See ALLOYS 
RADIUM C 
See BISMUTH 214 
RADON 
6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 13: earth sciences, 18:37164 (I;MX;In Spanish) 
Environmental radon: solid earth-atmosphere transference.., 
18:37101 (IA;MX;In Spanish) 
intercomparison and intercalibration of passive/active radon and 
active radon progeny instruments and methods in North 
America, 18:36990 (R;US) 
The April 1992 and November 1992 radon intercomparisons at 
EML, 18:37093 (R;US) 
The WIPP PC based data collection program for real time data 
capture from the Eberline Alpha Air Monitor, 18:35148 (R;US) 
The radon in environment: physical and sanitary aspects. A 
view of data in France, 18:37083 (R;FR;In French) 
Toward resolving model-measurement discrepancies of radon 
entry into houses, 18:37347 (R;US) 
RADON 211 
Spectroscopy of *''Rn approaching the valence limit, 18:37600 
(R;AU) 
RADON 222 
Realization of a reference system for the generation radon 222 
18:35387 (R;FR;In French) 
RAHYD PROCESS 
See REPROCESSING 
RAIL TRANSPORT 
INTERLINES.O: Railroad Routing Model, 18:37956 (CM;US) 
RAILWAYS 
INTERLINES.O: Railroad Routing Model, 18:37956 (CM;US) 
RAMAN SPECTRA 
Phonons and metastability in compressed nitrogen, 18:37721 
(R;US) 
RAMAN SPECTROSCOPY 
Coherent anti-stokes Raman spectroscopy system for point 
temperature and major species concentration measurement, 
18:36475 (R;US) 
RANKINE CYCLE POWER SYSTEMS 
The OMACON technology for sea water desalination, 18:37861 
(IA;IL) 
RARE EARTH COMPLEXES 
Preparation, characterization and thermal behaviour study of 
4-dimethyl amino benzal pyruvate of lanthanides (III) and yt- 
trium (Ill) in solid state, 18:36489 (1;BR;In Portuguese) 
RARE EARTH COMPOUNDS 
Photoelectron spectroscopy of some 3d and 4f oxides exposed 
to Art beams, 18:37747 (RA;JP) 
Rare-earth orthophosphates, 18:37705 (RA;US) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
GADOLINIUM 
LANTHANUM 
YTTERBIUM 
Bioaccumulation of radionuclides and metals by microorganisms: 
Potential role in the separation of inorganic contaminants and 
for the in situ treatment of the subsurface, 18:35232 (RA;US) 





Extraction of lanthanides ions (Ill) from aqueous solution by 
sodium salt of the N(4-amino-benzoate)-propyl-silica gel, 
18:36490 (1;BR;In Portuguese) 

Interaction study of amino acids and the peptide aspartame with 
lanthanide (Ill) ions, 18:36491 (I;BR;In Portuguese) 

Metal ion separations with proton-ionizable Lariat Ethers and 
their polymers, 18:35229 (RA;US) 

Polymer-supported reagents with enhanced metal ion recogni- 
tion: Application to separations science, 18:35240 (RA;US) 

Selective chelation-supercritical fluid extraction of metal ions 
from waste materials, 18:35246 (RA;US) 

Separation of f-elements by solvent extraction, 18:35234 (RA;US) 

Static ultra-high pressure study of lanthanide and actinide met- 
als using a diamond-anvil cell, 18:36386 (R;US) 

The use of non-living biomass to recover heavy metals from 
aqueous solutions, 18:35231 (RA;US) 

RARE GASES 
See also ARGON 
HELIUM 
RADON 
XENON 

Coherent XUV generation via high-order harmonic generation in 
rare gases, 18:37679 (RA;US) 

Stability of the face-centered-cubic phase of heavy rare gas 
solids, 18:36552 (R;US) 

Theory of high-order harmonic generation, 18:37680 (RA;US) 

RATS 
Chronic inhalation studies of man-made vitreous fibers, 
18:35338 (RA;US) 
RBMK TYPE REACTORS 
See LWGR TYPE REACTORS 
RCNP CYCLOTRON 
Present status of ring cyclotron in Osaka University, 18:36959 
(RA;JP;iIn Japanese) 
RDF 
See REFUSE DERIVED FUELS 
REACTION KINETICS 

See also CHEMICAL REACTION KINETICS 

Mechanisms and kinetics laws of inactive R7T7 reference glass 
dissolution in water at 90 deg C: initial dissolution rate mea- 
surements, 18:36429 (R;FR;in French) 

REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 
Computer Codes 

Code developments and analytical experiments at the CEA 
Grenoble in support of severe accident modelling, 18:35742 
(RA;XA) 

Computer Program Documentation 
ESCADRE and ICARE code systems, 18:35787 (1;XA) 
Computerized Simulation 

Analysis with MELCOR of FPs and core materials release and 
transport during three accidents in a PWR plant, 18:35797 
(RA;US) 

Challenges within ventilation systems during accident situations, 
18:35909 (RA;US) 

ESTER-a European severe accident code system, 18:35687 
(RA;US) 

Effect of reactor vessel internal melting upon release of BWR 
core debris, 18:35683 (RA;US) 

MELCOR assessment at SNL, 18:35689 (RA;US) 

MELCOR verification, benchmarking, and applications experi- 
ence at BNL, 18:35688 (RA;US) 

Separate effect simulation experiment on corium dispersion in 
direct containment heating, 18:35682 (RA;US) 





REACTOR ACCIDENTS 
Reactor Components 


Status of ICARE code development and assessment, 18:35796 
(RA;US) 
The calculation programme to prepare the first PHEBUS FP 
test, 18:35685 (RA;US) 
The probability of Mark-l liner attack, 18:35678 (RA;US) 
VICTORIA-92 and its application to the PHEBUS-FPTO test, 
18:35686 (RA;US) 
VICTORIA-experiments for hydrogen distribution in an Ice Con- 
denser Containment, 18:35684 (RA;US) 
Contamination Regulations 
Panel on proposed source term revisions and potential impact on 
future nuclear air cleaning requirements, 18:36021 (RA;US) 
Cooling 
MACE core coolability test MIB, 18:35793 (RA;US) 
Emergency Plans 
EDF national emergency organization, 18:38034 (1;XA) 
Emergency technical systems, 18:35863 (1;XA) 
German risk study, phase (DRS-B), 18:35674 (1;XA) 
Environmental Impacts 
Effect of filtering at containment venting on the consequences 
for the environment, 18:35919 (RA;US) 
Fission Product Release 
Fission-product chemistry in severe reactor accidents: Review 
of relevant integral experiments, 18:35781 (1;XA) 
HEVA program: Instrumentation program, 18:35997 (R;FR;In 
French) 
Fission Products 
Resuspension of fission products from sump water, 18:35858 
(R;XE) 
Thermochemical data acquisition - Part Il, 18:36531 (R;XE) 
Forecasting 
Computer aids for plant operators, 18:35894 (1;XA) 
Fuel-Coolant Interactions 
Integrated Fuel-Coolant Interaction code: Assessment of stand- 
alone version 6.0, 18:36029 (R;US) 
| Codes 
Severe accident modeling, 18:36006 (1;XA) 
Management 
Accident management on French PWRs, 18:35782 (1;XA) 
IAEA programme on accident management, 18:35861 (1;XA) 
Nuclear risk management: Widening the circle, 18:35862 (1;XA) 
Use of NUREG-1150 and IPEs in accident management, 
18:35860 (1;XA) 
Measuring Instruments 
Instrumentation needs and data management by the French 
protection and nuclear safety institute for the diagnosis and 
prognosis of the release during an emergency on a PWR, 
18:35718 (R;FR) 
Meetings 
Behaviour of core materials and fission product release in 
accident conditions in LWRs: Proceedings of a technical com- 
mittee meeting held in Aix-en-Provence, France, 16-19 March 
1992, 18:36000 (R;XA) 
Mitigation 
Identification and assessment of BWR in-vessel severe accident 
mitigation strategies, 18:35691 (RA;US) 
Mockup 
Results of Direct Containment Heating integral experiments at 
1/40th scale at Argonne National Laboratory, 18:35795 
(RA;US) 
Ponds 
Status of research and modelling of water-pool scrubbing, 
18:35668 (R;XE) 
Precursor 
Potential severe accident precursors, 18:35864 (1;XA) 
Radiation Protection 
The management of nuclear emergencies, 18:35899 (1;XA) 
Reactivity 
EDF operating experience feedback. PWR reactivity accidents 
Post-Chernobyl operating experience feed-back, 18:35791 
(I;XA) 
Reactor Components 
Thermochemical data acquisition - Part Il, 18:36531 (R;XE) 
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REACTOR ACCIDENTS 
Reactor Operators 


Reactor Operators 
Contribution of the ergonomic analysis to the improvement of 
the design of operating procedures in nuclear power plants, 
18:35725 (R;FR) 
Reactor Safety 


Paluel nuclear power plant PSA: methodology for assessing hu- 
man reliability, 18:35723 (R;FR;In French) 


Risk Assessment 
German risk study, phase (DRS-B), 18:35674 (1;XA) 
Nuclear risk management: Widening the circle, 18:35862 (1;XA) 
Severe accident modeling, 18:36006 (I;XA) 
Use of NUREG-1150 and IPEs in accident management, 
18:35860 (I;XA) 
Simulation 
Code developments and analytical experiments at the CEA 
Grenoble in support of severe accident modelling, 18:35742 
(RA;XA) 
Source Terms 
Revision of reactor accident source terms and implications for 
nuclear air cleaning requirements, 18:36015 (RA;US) 


REACTOR CHANNELS 

See also FUEL CHANNELS 

An analysis of pressure driven cross-flow through a long slot 
connecting two parallel channels, 18:35990 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
5), 18:35930 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
4), 18:35929 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
2), 18:35927 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
6), 18:35931 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
3), 18:35928 (R;US) 

New production reactor flow instability experiments with coolant 
upflow: Volume 2, Test program and results (Appendix B, Part 
7), 18:35932 (R;US) 

New production reactors flow instability experiments with 
coolant upflow: Volume 2, Test program and results (Appen- 
dix B, Part 1), 18:35926 (R;US) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR INTERNALS 

6. Seminar of the IIE-ININ-IMP on technological specialties. 
Topic 4: dynamics, 18:35869 (1;MX;In Spanish) 

Advancement in eddy-current test technology for steam genera- 
tor tub inspection, 18:35701 (RA;US) 

An update on the structural aging program, 18:35705 (RA;US) 

Constraint effects in heavey-section steels, 18:35799 (RA;US) 

Exploratory studies of effects of irradiation temperature on me- 
chanical properties of structural steels and welds, 18:35697 
(RA;US) 

GCR dismantling: corrosion of vessel internals during decay 
storage, 18:35807 (R;FR;In French) 

Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:35699 (RA;US) 

Investigations of low-temperature neutron embrittlement of fer- 
ritic steels, 18:35987 (RA;US) 

Licensee contractor and vendor inspection status report: Quar- 
terly report, April-June 1993: Volume 17, No. 2, 18:35838 
(R;US) 

Modeling of irradiation embrittlement data, 18:35698 (RA;US) 

Performance demonstration requirements for eddy current 
steam generator tube inspection, 18:35702 (RA;US) 


756 ERA Vol. 18, No. 12 


Plans for containment bellows testing under extreme loads, 
18:35703 (RA;US) 

Progress in non-destructive examination: Risk-based inspec- 
tion, methodology for flaw distribution studies and validation 
of acoustic emission crack detection, 18:35700 (RA;US) 

Structural Aging Program technical progress for period, January 
1, 1992—December 31, 1992, 18:36025 (R;US) 

Study on the cyclic voltammetric behaviour of VIII) and V{(Il) in 
the LOMI decontamination system, 18:35662 (RA;XA) 

The hardness test: a real mechanical test, 18:35720 (R;FR;In 
French) 

Thermochemical data acquisition - Part Il, 18:36531 (R;XE) 

REACTOR CONTROL SYSTEMS 

Code on nuclear air and gas treatment ASME/ANSI AG-1, 
18:35904 (RA;US) 

Instrument & controls section (IA) improvements, 18:35906 
(RA;US) 

REACTOR CONTROL THEORY 

See REACTOR KINETICS 

REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

Applicability of the leak before break concept: Report of the 
IAEA extrabudgetary programme on the safety of WWER-440 
model 230 nuclear power plants. Status report on a generic 
safety issue, 18:35776 (R;XA) 

REACTOR CORE DISRUPTION 

Analysis of an HCDA in a fast reactor with a multiphase and 

multicomponent behaviour law, 18:35829 (R;FR) 
REACTOR CORES 

Core degradation and fission product release, 18:35785 (1;XA) 

In-vessel core degradation in LWR severe accidents: The state 
of the art, 18:35737 (RA;XA) 

LMFBR core flowering response to an impulse load, 18:35828 
(R;FR) 

MACE core coolability test MIB, 18:35793 (RA;US) 

Monte Carlo validation of self shielding and void effect calcula- 
tions, 18:35712 (R;FR) 

The HEVA programme - operating the programme instrumenta- 
tion, 18:35743 (RA;XA) 

VICTORIA-92 and its application to the PHEBUS-FPTO test, 
18:35686 (RA;US) 

REACTOR DECOMMISSIONING 

Decommissioning project management: The Japan power 
demonstration reactor decommissioning program, 18:35981 
(RA;XA) 

Decontamination for the decommissioning of nuclear power 
plants, 18:35663 (RA;XA) 

Project management and general planning of decommissioning 
activities for the Garigliano and Latina NPPs, 18:35780 (RA;XA) 

Summary of the co-ordinated research programme (phase 2), 
18:35661 (RA;XA) 

REACTOR DISMANTLING 

Explosive cutting techniques for dismantling of concrete struc- 
tures in a nuclear power station following decommissioning, 
18:36611 (R;XE) 

GCR dismantling: corrosion of vessel internals during decay 
storage, 18:35807 (R;FR;In French) 

REACTOR FUEL ELEMENTS 

See FUEL ELEMENTS 

REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 

Code on nuclear air and gas treatment ASME/ANSI AG-1, 
18:35904 (RA;US) 

Instrument & controls section (IA) improvements, 18:35906 
(RA;US) 

REACTOR INTERNALS 

Boiling-Water Reactor internals aging degradation study: Phase 
1, 18:35711 (R;US) 

Pressurized-water reactor internals aging degradation study: 
Phase 1, 18:35804 (R;US) 

REACTOR KINETICS 
Process optimization 709 program, 18:35974 (R;US) 





REACTOR LICENSING 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, Apri-June 1993: Volume 12, No. 2, 
18:35845 (R;US) 

Nuclear Regulatory Commission issuances, July 1993: Volume 
38, No. 1, 18:35844 (R;US) 

Nuclear Regulatory Commission issuances, June 1993: Volume 
37, No. 6, 18:35843 (R;US) 

REACTOR MATERIALS 

See also NUCLEAR FUELS 

Decommissioning of nuclear installations in the Russian Feder- 
ation and newly independent states of the former USSR, 
18:36003 (RA;XA) 

REACTOR OPERATION 

1. Safety in operation: The challenges and the fields of action. 
2. Incident and accident management in PWR plants "The 
French approach”, 18:35786 (1;XA) 

Contribution of the ergonomic analysis to the improvement of 
the design of operating procedures in nuclear power plants, 
18:35725 (R;FR) 

Operation and radiation monitoring of water cooled reactors with 
faulty fuel rods, 18:35774 (RA;XA) 

Search for ways of reducing WWER fuel damage by optimizing 
design and operating conditions, 18:35763 (RA;XA) 

WWER fuel operation under normal condition and analysis of 
damage causes, 18:35747 (RA;XA) 


REACTOR OPERATORS 

Analysis of operator's behaviour under accidental transients, 
18:35895 (1;XA) 

Contribution of the ergonomic analysis to the improvement of 
the design of operating procedures in nuclear power plants, 
18:35725 (R;FR) 

Design and validation of state-oriented emergency operating 
procedures on full scope simulator, 18:35893 (1;XA) 

Human decision error (HUMDEE) trees, 18:35891 (R;US) 

Operating procedures for emergency situations in EDF PWR 
plants, 18:35892 (1;XA) 

Training for operators and plant management, 18:35665 (1;XA) 

REACTOR PHYSICS 

Burnup credit validation of SCALE-4 using light-water-reactor 

criticals, 18:35805 (R;US) 
REACTOR PROTECTION SYSTEMS 

Methods for assessing the reliability of passive systems, 

18:36013 (RA;US) 
REACTOR SAFETY 

Applicability of the leak before break concept: Report of the 
IAEA extrabudgetary programme on the safety of WWER-440 
model 230 nuclear power plants. Status report on a generic 
safety issue, 18:35776 (R;XA) 

Paluel nuclear power plant PSA: methodology for assessing hu- 
man reliability, 18:35723 (R;FR;In French) 

Present status of nuclear safety research in JAERI, 1992, 
18:36005 (I;JP;in Japanese) 

Use of NUREG-1150 and IPEs in accident management, 
18:35860 (I;XA) 


REACTOR SAFETY EXPERIMENTS 
Experiment HFR-B1: A preliminary analysis of the water-vapor 
injection experiments in capsule 3, 18:35998 (R;US) 
REACTOR SHUTDOWN 
Analysis of accidents during the mid-loop operating state at a 
PWR, 18:35708 (RA;US) 
Impact of shutdown risk on risk-based assessment of technical 
specifications, 18:35730 (R;FR) 
Level 1 risk anaylsis of Low Power and Shutdown operations at 
a BWR: Phase 2 results, 18:35709 (RA;US) 
Shutdown/low power operations inspection, 18:35850 (RA;US) 
Summary of an abridged assessment of shutdown risk for a 
mark III boiling water reactor, 18:35707 (RA;US) 
“Level 1 probabilistic risk assessment of Low Power and Shut- 
down operations ata PWR: Phase Il results”, 18:35801 (RA;US) 
REACTOR SITING 
See SITE SELECTION 


REFRIGERATORS 


REACTOR VESSELS 

Computer-generated vibratory signatures for EDF PWR reactor 
vessel internals, 18:35721 (R;FR;In French) 

Effect of reactor vessel internal melting upon release of BWR 
core debris, 18:35683 (RA;US) 

Experimental results of integral effects tests with 1/10th scale 
zion subcompartment structures in the Surtsey test facility, 
18:35681 (RA;US) 

Removal, transport and disposal of reactor pressure vessels in 
one piece from Swedish nuclear power plants - the SKB 
study, 18:36004 (RA;XA) 

Structural failure analysis of reactor vessels due to molten core 
debris, 18:35993 (R;US) 

The probability of Mark-! liner attack, 18:35678 (RA;US) 

REACTORS 
See also HEAVY WATER COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
PRODUCTION REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 

Explosive cutting techniques for dismantling of concrete struc- 
tures in a nuclear power station following decommissioning, 
18:36611 (R;XE) 

In-situ effluents dispersion simulation in the sea using a colored 
tracer, 18:37195 (R;FR;in French) 

Resuspension of fission products from sump water, 18:35858 
(R;XE) 

Severe accident issues for advanced reactors, 18:35852 (RA;US) 

The impact of nuclear power stations and of a fuel reprocessing 
plant on the Rhone river and its prodelta, 18:37196 (R;FR) 

Thermochemical data acquisition - Part Il, 18:36531 (R;XE) 

RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOMBINATION 

Very low surface recombination velocities on 2.5 wem Si wafers, 
obtained with low-temperature PECVD of Si-oxide and Si- 
nitride, 18:35506 (R;NL) 

RECORDS MANAGEMENT 
Meeting the challenge: A case study of Sandia National Labora- 
tories Records Inventory Project, 18:38028 (R;US) 

RECOVERY (TRITIUM) 

See TRITIUM RECOVERY 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING (FUEL) 

See REPROCESSING 
REFLECTIVE COATINGS 

Substrate recovery of Mo-Si multilayer coated optics, 18:36750 
(R;US) 

REFRACTORY METALS 

Liquid-metal embrittlement, 18:36383 (RA;US) 

X-points in the spectral emissivity of solid and liquid refractory 
transition metals measured by multichannel pyrometry. 
Discussion of the experimental method and physical interpre- 
tation, 18:36325 (R;XE) 

REFRIGERANTS 

Accelerated test methods for predicting the life of motor materi- 
als exposed to refrigerant/lubricant mixtures: Phase 1, 
Conceptual design: Final report, 18:36592 (R;US) 

Alternative refrigerants and refrigeration cycles for domestic re- 
frigerators, 18:36264 (R;US) 

EHD enhancement of pool and in-tube boiling of alternate refrig- 
erants: Final report, 15 January 1993-15 June 1993, 
18:36216 (R;US) 

Replacement tracer agents for the in-place leak testing of adsor- 
bers in NATS, 18:35915 (RA;US) 

REFRIGERATION 

Refrigeration systems - CFC refrigerants: Report 1. Regenera- 
tion of CFC (R12) and reuse of regenerated CFC for 
refrigerating purposes, 18:37114 (R;DK;In Danish) 

REFRIGERATORS 

See also HELIUM DILUTION REFRIGERATORS 

Alternative refrigerants and refrigeration cycles for domestic re- 
frigerators, 18:36264 (R;US) 
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REFUELING WATER SYSTEMS 


REFUELING WATER SYSTEMS 

See AUXILIARY WATER SYSTEMS 
REFUSE 

See SOLID WASTES 
REFUSE DERIVED FUELS 

An assessment of flowlines for (50mm) fines rejects from refuse 
derived fuel waste processing plant, 18:36270 (R;GB) 

Comparison of emissions from waste wood, RDF, and MSW fu- 
els, 18:35455 (RA;US) 

REGION | 

See USA 
REGION Il 

See USA 
REGION Ill 

See USA 
REGION IV 

See USA 
REGION IX 

See USA 
REGION V 

See USA 
REGION VI 

See USA 
REGION Vil 

See USA 
REGION Vill 

See USA 
REGION X 

See USA 
REGULATIONS 

See also PACKAGING RULES 

POLLUTION REGULATIONS 

Analysis of selected energy security issues related to US crude 
oil and natural gas exploration, development, production, 
transportation and processing: Final report, Task 13, 
18:36051 (R;US) 

Comments on new technical and economic data available for 
EPA's proposed offshore oil and gas discharge guidelines and 
standards, 18:36050 (R;US) 

Environmental Regulatory Update Table July/August 1993, 
18:36109 (R;US) 

Technology and applied conditions of absorption heat pump, 
18:36251 (RA;JP;In Japanese) 

The economic impact of proposed regulations on the discharge 
of drilling muds and cuttings from the offshore facilities on US 
undiscovered crude oil reserves, 18:34971 (R;US) 

REINDEER 
See DEER 
REINFORCED CONCRETE 
Aerosol penetration through a seismically loaded shear wall, 
18:35903 (RA;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
REINFORCED PLASTICS 

Ceramic Technology Project data base: September 1992 sum- 
mary report, 18:36406 (R;US) 

Deformation of an alumina-zirconia-silicon carbide-whisker rein- 
forced composite, 18:36423 (R;US) 

REINFORCED PLASTICS 

Tensile and shear fracture behavior of fiber reinforced plastics at 

77K irradiated by various radiation sources, 18:36425 (R;US) 
RELATIVISTIC PLASMA 

Nonlinear transverse propagation of photons in a ultrarelativisti- 
cally hot and magnetized electron-positron plasma: coupling 
of Langmuir and electromagnetic solitons, 18:37442 (R;XA) 

RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 
REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 
Audits 

Environment, safety and Health Progress Assessment of the 

Rocky Flats Plant, 18:35322 (R;US) 
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Data Base Management 
A continuous flow from sample collection to data acceptability 
determination using an automated system, 18:38027 (R;US) 
Tactical approach to maneuvering within the chemical contami- 
nation labyrinth, 18:36076 (RA;US) 


Feasibility Studies 
100 Area excavation treatability test plan: Revision 1, 18:35327 
(R;US) 
200 North Aggregate Area source AAMS report, 18:35325 (R;US) 
Environmental Restoration Program pollution prevention checklist 
guide for the feasibility study project phase, 18:37149 (R;US) 
Meetings 
Participation in the International School of Innovative Technolo- 
gies for cleaning the environment held its “Innovative 
Technologies for Cleaning the Environment: Air, Water and 
Soil” in Erice, Italy: Foreign report, April 20-—May 10, 1992, 
18:35324 (R;US) 
Vadose Zone Modeling Workshop proceedings, March 29-30, 
1993, 18:35349 (R;US) 


Performance 
Function analysis of the single-shell Tank Waste Retrieval Ma- 
nipulator System: Environmental Restoration and Waste 
Management Program, 18:35344 (R;US) 


Planning 

Annual status report on the Uranium Mill Tailings Remedial Ac- 
tion Program, 18:35323 (R;US) 

Public Participation Plan, 18:35320 (R;US) 

Radiological audit of remedial action activities at the processing 
site, transfer site, and Cheney disposal site Grand Junction, 
Colorado: Audit date, August 9-11, 1993: Final report, 
18:35321 (R;US) 

Remedial action and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Attach- 
ment 2, Geology report, 18:35309 (R;US) 

Remedial action and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Attachment 
4, Water resources protection strategy, 18:35314 (R;US) 

Remedial action and site design for stabilization of the inactive 
uranium mill tailings sites at Slick Rock, Colorado: Attach- 
ment 3, Groundwater hydrology report, 18:35310 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix C to Attachment 3, Calculations, 18:35313 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium mill tailings sites at Slick Rock, Colorado: Re- 
medial action selection report, Appendix B, 18:35308 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix A to Attachment 3, Tables, 18:35311 (R;US) 

Remedial action plan and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado: 
Appendix B to Attachment 3, Lithologic logs, 18:35312 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium processing site at Naturita, Colorado: Reme- 
dial action selection report, Attachment 2, Geology report: 
Preliminary final, 18:35317 (R;US) 

Remedial action plan and site design for stabilization of the inac- 
tive uranium processing site at Naturita, Colorado: Attachment 
3, Groundwater hydrology report, Attachment 4, Water re- 
sources protection strategy: Preliminary final, 18:35318 (R;US) 

Remedial action plan and site design for stabilization of the 
inactive uranium processing site at Naturita, Colorado: Ap- 
pendix A of Attachment 3, Calculations: Preliminary final, 
18:35319 (R;US) 

UMTRA Project Office Records Management Plan, 18:35315 
(R;US) 

Program Management 

Uranium Mill Tailings Remedial Action (UMTRA) Surface 

Project: Project plan: Revision 1, 18:35316 (R;US) 
Public Opinion 
United States of America, Department of Energy Environmental 


Restoration and Waste Management Advisory Committee 
Public Meeting, 18:35275 (R;US) 





Quality Assurance 

Tactical approach to maneuvering within the chemical contami- 

nation labyrinth, 18:36076 (RA;US) 
Remote Handling Equipment 

Function analysis of the single-shell Tank Waste Retrieval Ma- 
nipulator System: Environmental Restoration and Waste 
Management Program, 18:35344 (R;US) 

Research Programs 

Hazardous waste treatment and environmental remediation re- 

search, 18:35206 (R;US) 
Technology Assessment 

Pacific Northwest Laboratory tasks supporting the Office of 

Technology Development national program, 18:35345 (R;US) 
Technology Transfer 

The summary of national environmental restoration needs, 

18:35356 (R;US) 
REMOTE AREAS 
Performance of a small system gasifier using biomass feed- 
stocks, 18:35434 (RA;US) 
REMOTE CONTROL 
Teleoperation with virtual force feedback, 18:36656 (R;US) 
REMOTE HANDLING EQUIPMENT 
Control Systems 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 8, 
18:36600 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 7, 
18:36599 (R;US) 

Design 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 2, Design description, Book 1, 
18:36602 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 2, Design description, Appendices, 
Book 2, 18:36603 (R;US) 

Iter Tokamak 

Design and development of remote maintenance system for 
ITER-CDA in-vessel components, 18:37866 (R;JP;ln Japan- 
ese) 

Maintenance 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 1, 18:36604 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 2, 18:36605 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 3, 18:36606 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 4, 18:36607 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 5, 18:36608 (R;US) 

Navigation 

Collision avoidance during teleoperation using whole arm proxim- 

ity sensors coupled to a virtual environment, 18:36654 (R;US) 
Operation 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 5, 18:36608 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 1, 18:36604 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 2, 18:36605 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 4, 18:36607 (R;US) 


RESERVOIR FLUIDS 


Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 3, 18:36606 (R;US) 

Performance Testing 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 2, 
18:36594 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 9, 
18:36601 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 4, 
18:36596 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 1, 
18:36593 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 6, 
18:36598 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 5, 
18:36597 (R;US) 

Prototypical Rod Construction Demonstration Project: Phase 3, 
Final report: Volume 1, Cold checkout test report, Book 3, 
18:36595 (R;US) 

REMOTE VIEWING EQUIPMENT 

An active robot vision system for real-time 3-D structure recov- 
ery, 18:37020 (R;FR) 

Reduced bandwidth video for remote vehicle operations, 
18:36590 (R;US) 

REMOVAL (AFTER-HEAT) 
See AFTER-HEAT REMOVAL 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
TIDAL POWER 
WIND POWER 
Biofuels: Project summaries: Research summaries, Fiscal year 
1992, 18:35411 (R;US) 
Linking fuel supply and wood energy projects, 18:35466 (RA;US) 
Roles for biomass energy in sustainable development, 
18:35417 (RA;US) 
RENEWABLE RESOURCES 
Travel to Brazil to attend meeting on global poverty and environ- 
mental degradation: Foreign trip report, May 29—June 6, 
1992, 18:36097 (R;US) 
REPROCESSING 
See also PUREX PROCESS 
PYROCHEMICAL REPROCESSING 
The development of corona discharge for iodine removal from 
nuclear fuel reprocessing plant off-gases, 18:35281 (RA;US) 
REPRODUCTION 
Sardine and anchovy spawning as related to temperature and 
upwelling in the California Current system, 18:37223 (RA;US) 
RESEARCH PROGRAMS 
Advanced Energy Projects: FY 1993, Research summaries, 
18:37910 (R;US) 
RESERVOIR ENGINEERING 
NEDO's project on geothermal reservoir engineering: A reser- 
voir engineering study of the Sumikawa geothermal field, 
Japan, 18:35582 (RA;US) 
Reservoir physics and hot dry rock in current national R/D pro- 
jects, 18:35587 (RA;US) 
RESERVOIR FLUIDS 
A fluid flow model of the Coso geothermal system: Data from 
production fluids and fluid inclusions, 18:35547 (RA;US) 
Calculation of steam fractions in vapour-dominated geothermal 
systems using an empirical method, 18:35548 (RA;US) 
Current status and future research objectives for the HGP-A 
generator facility, 18:35576 (RA;US) 
On relative permeability of rough-walled fractures, 18:35546 
(RA;US) 
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RESERVOIR ROCK 


RESERVOIR ROCK 
Bug Rock: Bacteriogenic mineral precipitation systems for oil 
patch use, 18:34878 (RA;US) 
Cold-water injection into single- and two-phase geothermal 
reservoirs, 18:35566 (RA;US) 
Ground movements associated with gas hydrate production: Fi- 
nal report, 18:34983 (R;US) 
Microbial hydraulic acid fracturing, 18:34892 (RA;US) 
Microbial-enhanced waterflooding field pilots, 18:34896 (RA;US) 
Pressure-dependent water loss from a hydraulically stimulated 
region of deep, naturally jointed crystalline rock, 18:35580 
(RA;US) 
Reservoir compressibility from water-influx modeling of liquid- 
dominated systems, 18:35554 (RA;US) 
Subsurface application of Alcaligenes eutrophus for plugging of 
porous media, 18:34880 (RA;US) 
Using bacteria to improve oil recovery from Arabian fields, 
18:34902 (RA;US 
RESERVOIR TEMPERATURE 
Three-dimensional temperature field reconstruction in geother- 
mal reservoirs based on the spline approximation of Green's 
formula, 18:35555 (RA;US) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESID 
See PETROL 


RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 
See also HOUSES 
MOBILE HOMES 
1990 Weatherization Assistance Program monitoring: Final re- 
port, 18:36218 (R;US) 
An integrated emissions control system for small-scale CWS 
furnaces, 18:36207 (RA;US) 


RESIDUES 


Field trial of the Moseley and District Churches Housing Associ- 
ation development in Balsall Heath, Birmingham, 18:35531 
(R;GB) 


RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM 

Bug Rock: Bacteriogenic mineral precipitation systems for oil 
patch use, 18:34878 (RA;US) 

Parameters affecting microbial oil mobilization in porous media, 
18:34883 (RA;US) 

RESIDUES 
See also ASHES 
SMOKES 

Access and use of information resources in assessing health 
risks from chemicals in food, 18:36081 (RA;US) 

Coal liquefaction process streams characterization and evalua- 
tion: Topical report: Analytical methods for application to 
coal-derived resids, A literature survey, 18:34766 (R;US) 

Evaluation of western shale-oil residue as an additive to 
petroleum asphalt for use as a pavement crack and joint 
sealant material, 18:34993 (R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 


RESINS 


Selective flotation of fossil resins from western coals, 18:34714 
(RA;US) 


RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 


RESONANCE CAVITIES 
See CAVITY RESONATORS 


RESONANCE INTEGRALS 


Critical evaluation of resonance integrals for activation analysis, 


18:37622 (RUS) 


RESONANCE IONIZATION MASS SPECTROSCOPY 
Resonance ionization spectroscopy, 
18:37274 (RA;US) 
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SIRIS and LARIS, 


RESONANCE SCATTERING 
The quantum field theory cannot be associated with the Von 
Neuaman-Wigner bound states in a continuous spectrum, 
18:37496 (RA;RU) 
RESONATORS 
See also CAVITY RESONATORS 
Measuring liquid properties with smooth- and textured-surface 
resonators, 18:37031 (R;US) 
RESOURCE POTENTIAL 
Hydraulic fracturing test and pressure behavior analysis at the 
TG-2 well, 18:35578 (IA;JP;in Japanese) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATORS 
An update: DOP replacement in testing machines for filters and 
respirators, 18:37350 (RA;US) 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RETORTED SHALES 
See SPENT SHALES 
RF SYSTEMS 
Accelerator and rf system development for NLC, 18:36914 (R;US) 
Measurements of higher-order mode damping in the PEP-II low- 
power test cavity, 18:36974 (R;US) 
Simulation of traveling-wave output structures for high power rf 
tubes, 18:36926 (R;US) 
RFLPS 
A genetic map of chromosome 3p, 18:37242 (RA;US) 
Construction of a physical map and a linkage map of human 
chromosome 3, and application to the analysis of renal cell 
carcinoma, 18:37245 (RA;US) 
Oligonucleotides for genotyping 11 RFLP’s on chromosome 3p 
by PCR, 18:37253 (RA;US) 
Physical mapping of 3p and delation analysis in the 3p- syn- 
drome, 18:37250 (RA;US) 
RHENIUM 
Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 10, 
January 1, 1993—March 31, 1993, 18:34767 (R;US) 
RHENIUM COMPLEXES 
Chemical properties of the [ReO2(en)2]* complex: relation to its 
biological activity, 18:36567 (IA;AR;In Spanish) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHO-765 RESONANCES 
See RHO-770 MESONS 
RHO-770 MESONS 
Subthreshold p and J/x production on nuclei (Monte-Carlo sim- 
ulation), 18:37583 (RA;RU) 
RHODESIA (NORTHERN) 
See ZAMBIA 
RHODIUM 
Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 10, 
January 1, 1993—March 31, 1993, 18:34767 (R;US) 
RHODIUM COMPLEXES 
Catalytic hydrogenation of carbon monoxide: Technical re- 
search progress report, December 15, 1992—December 14, 
1993, 18:36524 (R;US) 
RHONE RIVER 
The impact of nuclear power stations and of a fuel reprocessing 
plant on the Rhone river and its prodelta, 18:37196 (R;FR) 
RICE 
Comparison of physiological and genetic effects of gamma radi- 
ation and sodium azide on two rice (Oryza sativa, L.) 
genotypes, 18:37293 (|;BR;In Portuguese) 
Early maturing, short-culm and finer grain rice mutants from lo- 
cal varieties of Myanmar, 18:37307 (IA;XA) 
RICE STEM BORERS 
Effects of gamma radiation on phases of evolutional cycle of 
Corcyra cephalonica (Stainton, 1865) (Lepidoptera pyralidae) 
in artificial diet, 18:37294 (I;BR;In Portuguese) 





RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIEMANN CURVATURE TENSOR 

See RIEMANN SPACE 
RIEMANN GEOMETRY 

See RIEMANN SPACE 
RIEMANN MANIFOLDS 

See RIEMANN SPACE 
RIEMANN METRIC 

See RIEMANN SPACE 
RIEMANN SPACE 

A note on Riemannian 2-space, 18:37481 (R;XA) 
RIEMANN SPHERE 

See RIEMANN SPACE 
RIEMANN WAVES 

See SHOCK WAVES 
RINGS (STORAGE) 

See STORAGE RINGS 
RIO GRANDE RIFT 

Upper-crustal structure from NTS to Carrizozo, N.M. from 

Rayleigh-wave data: Final report, 18:37403 (R;US) 

RISA 

See ORGANIC IODINE COMPOUNDS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Development of a methodology for conducting an integrated 
HRA/PRA - task 1 an assessment of human reliability influ- 
ences during LP&S conditions in PWRs, 18:35800 (RA;US) 

EPA's risk assessment guidelines: Overview, 18:36070 (RA;US) 

FEP 4.16: Fault-tree, Event tree, &.P&ID Editors, 18:37976 
(CM;US) 

How information resources are used by federal agencies in risk 
assessment application: Rapporteur summary, 18:36082 
(RA;US) 

How information resources are used by federal agencies in risk 
assessment applications, 18:36075 (RA;US) 

Impact of shutdown risk on risk-based assessment of technical 
specifications, 18:35730 (R;FR) 

Information applications: Rapporteur summary, 
(RA;US) 

Information needs for risk assessment, 18:36062 (RA;US) 

Integrated risk information system (IRIS), 18:36088 (RA;US) 

Links between probabilistic safety assessments and mainte- 
nance in french nuclear power plants, 18:35729 (R;FR) 

RADTRAN 5 — a computer code for transportation risk analysis, 
18:35093 (RA;US) 

Risk assessment and toxicology databases for health effects as- 
sessment, 18:36089 (RA;US) 

Uncertainty vs. interindividual variability, 18:38015 (R;US) 

Use of information resources by the state of Tennessee in risk 
assessment applications, 18:36087 (RA;US) 

RISOE NATIONAL LABORATORY 
Meteorology and Wind Energy Department annual progress re- 
port 1 January - 31 December 1992, 18:36126 (R;DK) 
RIVERS 
See also COLUMBIA RIVER 
RHONE RIVER 
SAVANNAH RIVER 

A watershed survey and educational program to enhance envi- 
ronmental quality in the Upper Little Tennessee River Valley: 
Year 4, Executive summary, 18:37213 (R;US) 

Conwy Barrage engineering optimisation study: Final report, 
18:35598 (R;GB) 

Radiotracer study of the interaction of radioactive pollutants with 
surface water sediments and suspended solids, 18:37202 
(RA;XA) 

RIVETS 
See FASTENERS 
ROAD TRANSPORT 

Strategy for constraining carbon dioxide emissions from road 

traffic, 18:36111 (R;SE;In Swedish) 


18:36074 


RUBBERS 


ROADS 
Fly ash utilization in McLean County, North Dakota: Topical re- 
port, Task 7.25, 18:36246 (R;US) 
ROBOTS 
An evaluation of integration of the trace assertion method with 
the box structure method for coding in C++, 18:37997 (R;US) 
Apparatus for generating a robotic plan for automatically assem- 
bling a mechanical component, 18:36265 (PA;US) 
Automating construction through the use of robotics and Graphi- 
cal Programming, 18:36653 (R;US) 
Geometrical pattern learning, 18:38002 (R;US) 
Integrated Computer-Enhanced Remote Viewing System: Quar- 
terly report No. 1, October-December 1992, 18:36609 (R;US) 
Robotic concepts for operation in barren terrain: Final report, 
18:36661 (R;US) 
Teleoperation with virtual force feedback, 18:36656 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCK-FLUID INTERACTIONS 
Hydrogeochemical modelling of an active system of uranium 
fixation by organic soils and sediments (Needle’s Eye, Scot- 
land), 18:37144 (R;FR) 
ROCKETS 
MRS-137 Program (W.O. 121016): Appendices A-H, 18:36660 
(R;US) 
Multi-Axis Seam Tracking using a noncontact capacitive sensor, 
18:36655 (R;US) 
ROCKS 
See also IGNEOUS ROCKS 
Sorption and porosity heterogeneity: Effects on radionuclide 
transport, 18:35193 (RA;US) 
Spectrographic semi-quantitative determination of Al, Ca, Fe, 
Na y Si in minerals and rocks., 18:36503 (IA;MX;In Spanish) 
ROCKY FLATS PLANT 
Environment, safety and Health Progress Assessment of the 
Rocky Flats Plant, 18:35322 (R;US) 
ROCKY MOUNTAIN REGION 
See USA 
RODS 
Dynamic, multiaxial impact response of confined and uncon- 
fined ceramic rods, 18:36412 (R;US) 
RODS (FUEL) 
See FUEL RODS 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROMANIA 
Giurgiu district heating: An analysis. Final report, 18:36275 
(R;DK) 
ROMBACH PROCESS 
See COAL GASIFICATION 
ROOFS 
In-situ aging of roof systems containing polyisocyanurate roof 
insulation foamed with alternative blowing agents, 18:36209 
(R;US) 
ROPE PROCESS 
Summary of laboratory simulation studies of the ROPE™ pro- 
cess, 18:34988 (R;US) 
ROTORS 
Loads and dynamics for stall regulated wind turbines, 18:35618 
(R;DK) 
Short description of aerodynamic research in the JOULE Dy- 
namic Inflow projects and of results obtained, 18:35611 (R;NL) 
ROUTING 
RADTRAN 5 — a computer code for transportation risk analysis, 
18:35093 (RA;US) 
ROWE YANKEE REACTOR 
Pressurized thermal shock probabilistic fracture mechanics sen- 
sitivity analysis for Yankee Rowe reactor pressure vessel, 
18:35803 (R;US) 
RUBBERS 
See also LATEX 
Study of packers for heating dilatometers, 18:35166 (R;XE;In 
French) 
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RUMANIA 


RUMANIA 
See ROMANIA 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS 
Rural electrification in Mozambique, Tanzania, Zambia and Zim- 
babwe: Synthesis report from the SEI/BUN workshop on rural 
electrification, 18:36165 (R;SE) 
Rural electrification in Tanzania: Past experiences - New ap- 
proaches, 18:36164 (R;SE) 
RUSSIAN FEDERATION 
Energy consumption and conservation in the CIS building stock, 
18:36143 (RA;DK) 
RUTHENIUM 
Experimental study on the volatile ruthenium decontamination 
factor of the perforated plate column scrubber, 18:35213 
(RA;US) 
RUTHENIUM COMPLEXES 
The direct synthesis of organic and organometallic-containing 
MICA-type aluminosilicates, 18:36417 (R;US) 
RUTILE 
Time-resolved shock compression of porous rutile: Wave dis- 
persion in porous solids, 18:36446 (R;US) 


S 


S CODES 

SIEX: LMFBR Fuel Pin Thermal Performance Model, 18:37970 
(CM;US) 

SIMPLEV2.0: 
(CM;US) 

SLATEC4.1: 
(CM;US) 

SUGAR-MD: 2-d natural gas reservoir simulator, 18:37968 
(CM;US) 

Simulations of the Ondine experiment with the solitude code, 
18:37930 (R;FR;In French) 

S MATRIX 
Applications and comparisons of methods of computing the S 
Matrix of 2-ports, 18:36916 (R;US) 

S WAVES (SEISMIC) 

See SEISMIC S WAVES 
S-1000 RESONANCES 

See MESONS 
SABOTAGE 

Issues in sabotage vulnerability assessments, 18:35368 (R;US) 
SAFEGUARDS 

Lawrence Livermore National Laboratory safeguards and secu- 
rity quarterly progress report to the US Department of Energy: 
Quarter ending June 30, 1993, 18:35367 (R;US) 

Secure communication of static information by electronic 
means, 18:37039 (PA;US) 

SAFETY 

See also REACTOR SAFETY 

The experience of PSA in AEA technology during the licensing 
of major research facilities, 18:35190 (RA;XA) 

Use of probabilistic safety assessment for nuclear installations 
with large inventory of radioactive material: Report of a tech- 
nical committee meeting held in Vienna’ 7-11 September 
1992, 18:35333 (R:XA) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SALINE ZONE 

See OIL SHALES 
SALMON 

A genetic monitoring and evaluation program for supplemented 
populations of salmon and steelhead in the Snake River 
Basin: Annual report, 1992, 18:35485 (R;US) 


Simple Electric Vehicle Simulation, 18:37959 


Mathematical Subprogram Library, 18:37957 
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Biodiversity and the recovery of threatened and endangered 
salmon species in the Columbia River Basin: Recovery is- 
sues for threatened and endangered Snake River salmon: 
Technical report of 8 of 11, 18:35497 (R;US) 

Effects of acclimation of the survival of spring chinook salmon: 
Annual report, 1992, 18:35484 (R;US) 

Effects of marine mammals on Columbia River salmon listed un- 
der the Endangered Species Act: Recovery issues for 
threatened and endangered Snake River salmon: Technical 
report 3, 18:35493 (R;US) 

Evaluation of delisting criteria and rebuilding schedules for 
Snake River spring/summer chinook, fall chinook, and sock- 
eye salmon: Recovery issues for threatened and endangered 
Snake River salmon technical report 10 of 11, 18:35498 (R;US) 

Factors affecting the survival of upstream migrant adult 
salmonids in the Columbia River Basin: Recovery issues for 
threatened and endangered Snake River salmon technical re- 
port 9 of 11, 18:35489 (R;US) 

Flow augmentation and reservoir drawdown: Strategies for re- 
covery of threatened and endangered stocks of salmon in the 
Snake Riber Basin: Recovery issues for threatened and en- 
dangered Snake River salmon: Technical report 2, 18:35492 
(R;US) 

Habitats of weak salmon stocks of the Snake River Basin and 
feasible recovery measures: Recovery issues for threatened 
and endangered Snake River salmon: Technical report 1 of 
11, 18:35491 (R;US) 

Harvest management and recovery of Snake River salmon 
stocks: Recovery issues for threatened and endangered 
Snake River salmon: Technical report 7, 18:35500 (R;US) 

Ocean carrying capacity: Recovery issues for threatened and 
endangered Snake River salmon: Technical report 6 of 11, 
18:35496 (R;US) 

Population viability of the Snake River chinook salmon (On- 
corhynchus tshawytscha): Recovery issues for threatened 
and endangered Snake River salmon, Technical report 11 of 
11, 18:35499 (R;US) 

Transportation as a means of increasing wild juvenile salmon 
survival: Recovery issues for threatened and endangered 
Snake River salmon : Technical report 4, 18:35494 (R;US) 

Use of artificial propagation and supplementation for rebuilding 
salmon stocks listed under the Endangered Species Act: Re- 
covery issues for threatened and endangered Snake River 
salmon: Technical report 5, 18:35495 (R;US) 


SALT DEPOSITS 


In situ measurements of the mechanical response of rock-salt 
on variable pressure load, 18:36431 (R;XE) 


SALT TRANSPORT PROCESS 
See PYROCHEMICAL REPROCESSING 


SAND 
Trace and rare earth element distribution in clay-sand suite from 
Orte and San Angelo dei Lombardi (Italy), 18:36478 (RA;XA) 


SANDIA LABORATORIES 
A Sandia Technology Bulletin: Testing technology, July 1993, 
18:36717 (R;US) 
Meeting the challenge: A case study of Sandia National Labora- 
tories Records Inventory Project, 18:38028 (R;US) 


SANDSTONES 

See also GRAYWACKE 

Design and construction of an experiment for two-phase flow in 
fractured porous media, 18:34936 (R;US) 

Migration behavior and sorption mechanisms of radionuclides in 
sedimentary sand stones: Influence of particle size and 
weathering, 18:37170 (R;JP) 

NMR spectroscopic examination of shocked sandstone from 
Meteor Crater, Arizona, 18:36450 (R;US) 


SANITARY LANDFILLS 
Biogas from waste: Optimization of biogas recovery by con- 
trolled deposition of solid waste, 18:35448 (R;SE;In Swedish) 
Report for survey on businesses for developing environmental 
preservation and effective resource utilization system tech- 
nologies in fiscal year 1992, 18:36254 (R;JP;In Japanese) 





SAPPHIRE 

Surface modification of sapphire for IR window application, 
18:36396 (R;US) 

Surface modification of sapphire for enhanced infrared window 
performance, 18:35388 (R;US) 

SATELLITES 

Comparison of INMARSAT and ATS3 satellite communication, 
18:36621 (R;US) 

Determination of the geomagnetic external contribution by non- 
linear optimization methods, 18:37440 (R;XA) 

The Nuclear Detonation Detection System on the GPS satel- 
lites, 18:36301 (R;US) 

SAUDI ARABIA 

Using bacteria to improve oil recovery from Arabian fields, 

18:34902 (RA;US) 
SAVANNAH RIVER 
Individual and population dose to users of the Savannah River 
following K-Reactor tritium release, 18:37208 (R;US) 
SAVANNAH RIVER PLANT 
Air Cleaning Systems 
Codes in use, 18:35908 (RA;US) 
Earthquakes 

Estimation of ground motions for large earthquakes in the New 

Madrid and Savannah River Regions, 18:35818 (RA;US) 
Environmental Quality 

Savannah River Site Environmental Report for 1992, 18:35291 
(R;US) 

Savannah River Site Environmental Report for 1992: Summary 
pamphlet, 18:35292 (R;US) 

Savannah River Site environmental data for 1992, 18:35293 
(R;US) 

Flow Models 

Flowtran assessment for predicting flow instability, 18:36710 

(R;US) 
Geology 

Geological support for the subsurface microbiological sampling 

program, 18:37402 (R;US) 
Ground Water 

The Savannah River Site’s Groundwater Monitoring Program 
1991 well installation report, 18:37150 (R;US) 

The Savannah River Site’s Groundwater Monitoring Program: 
Fourth quarter 1992, 18:37151 (R;US) 

Neutron Dosimetry 
Neutron dosimetry at the Savannah River Site, 18:37355 (RA;US) 
Progress Report 

Savannah River Technology Center: Monthly report, 18:36032 
(R;US) 

Radioactive Waste Processing 

Independent Technical Review of In-Tank Precipitation (ITP) at 
the Savannah River Site, 18:35134 (R;US) 

Remedial Action 

Electrical resistance tomography during gas injection at the Sa- 
vannah River Site, 18:37187 (R;US) 

Post-test evaluation of the geology, geochemistry, microbiology, 
and hydrology of the in situ air stripping demonstration site at 
the Savannah River Site, 18:35355 (R;US) 

The summary of national environmental restoration needs, 
18:35356 (R;US) 

Safety Analysis 

Site-wide seismic risk model for Savannah River Site nuclear fa- 

cilities, 18:35353 (R;US) 
Seismic Effects 

Site-wide seismic risk model for Savannah River Site nuclear fa- 

cilities, 18:35353 (R;US) 
Site Characterization 

Post-test evaluation of the geology, geochemistry, microbiology, 
and hydrology of the in situ air stripping demonstration site at 
the Savannah River Site, 18:35355 (R;US) 

The summary of national environmental restoration needs, 
18:35356 (R;US) 

Source Terms 

Proposed source term revisions- potential impact on future 
nuclear air cleaning requirements: Application to DOE pro- 
duction reactor operation, 18:35918 (RA;US) 


SCRUBBERS 


Storage Facilities 
Project 8980, Savannah River Plant, Separations Area, Building 
221-H, Bucket storage rack, 18:35017 (R;US) 
SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SCALAR FIELDS 
Volume rendering of 3D scalar and vector fields at LLNL, 
18:38016 (R;US) 
SCANDINAVIA 
See also DENMARK 
NORWAY 
SWEDEN 
Nordic traffic and the environment, 18:36103 (R;DK;In Norwe- 
gian) 
Nordic transport and environment: Summary of a policy study, 
18:36102 (R;DK) 
SCANDIUM 
Crystallographic phase transitions in actinide metals as a func- 
tion of pressure, 18:36572 (R;US) 
SCANDIUM ALLOYS 
Non-fermi liquid and spin-glass behavior of the Sc;_,U,Pds 
system, 18:36366 (R;US) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCANNING ELECTRON MICROSCOPY 
Probing interface structure and bonding at atomic resolution by 
STEM, 18:36474 (R;US) 
SCATTERING AMPLITUDES 
Hadronic molecules and scattering amplitudes from the nonrela- 
tivistic quark model, 18:37528 (R;US) 
SCHMALFELDT-WINTERSHALL PROCESS 
See COAL GASIFICATION 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER DIODES 
Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Annual subcontract 
report, 1 February 1992-31 January 1993, 18:36729 (R;US) 
SCHROEDINGER EQUATION 
Symmetry analysis and Ansatzes for Schroedinger equations 
with the logarithmic nonlinearity, 18:37497 (R;SE) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
See also SOLID SCINTILLATION DETECTORS 
80 ps timing resolution scintillation counter with a photomultiplier 
tube FEU-87, 18:37000 (RA;RU) 
JINR rapid communications. Collection no. 4, 18:37581 
(R;RU;In Russian) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP METALS 
Magnetic separation of tramp metals, 18:35428 (RA;US) 
SCREWS 
See FASTENERS 
SCRUBBERS 
Advances in scrubber chemistry, 18:35648 (RA;US) 
Development of fly ash-based slope protection materials for waste 
disposal ponds: Topical report, Task 7.7, 18:34806 (R;US) 
Enhanced NO, removal in wet scrubbers using metal chelates — 
testing at Miami Fort pilot plant, 18:35636 (RA;US) 
Experimental study on the volatile ruthenium decontamination 
factor of the perforated plate column scrubber, 18:35213 
(RA;US) 
High SO. removal efficiency testing: Technical progress report, 
[1 Apri+-30 June 1993], 18:35658 (R;US) 
Integrated dry simultaneous SO2/NO, control process, 
18:35647 (RA;US) 
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SCRUBBING 


SCRUBBING 

Status of research and modelling of water-pool scrubbing, 

18:35668 (R;XE) 
SEA BED 
Survey on effect of CO2 on biological activities in deep ocean 
bottoms, 18:37097 (RA;JP;In Japanese) 
SEA DISPOSAL 
See MARINE DISPOSAL 
SEACOAST 
See SHORES 
SEAFOOD 

Levels determination of heavy elements (Fe, Cu, Zn, Pb and 
Hg) in sword fish caught from the bay of Ghazaouet, 
18:36505 (R;DZ;In French) 

SEALING MATERIALS 

Evaluation of western shale-oil residue as an additive to 
petroleum asphalt for use as a pavement crack and joint 
sealant material, 18:34993 (R;US) 

The design and performance of seals for controlling radionuclide 
migration along boreholes, shafts and adits, 18:35140 (R;GB) 

SEALS 

See also GASKETS 

Sealing performance of metal packings for NW 25, 18:36871 
(RA;JP;in Japanese) 

SEASONAL THERMAL ENERGY STORAGE 

Pilot project for seasonal heat storage: Experiences gained at 

Kronhjorten, Vaexjoe, 18:35541 (R;SE;In Swedish) 
SEAWATER 

Inductively coupled plasma 
18:36477 (RA;XA) 

Reduction of plyatomic ion interferences in indictively coupled 
plasma mass spectrometry with cryogenic desolvation, 
18:36506 (R;US) 

Report of the twenty-first session, London, 18-22 February 
1991: Reports and studies, no. 44, 18:34975 (R;XW) 

SECOND-HARMONIC GENERATION 
See HARMONIC GENERATION 
SECONDARY BATTERIES 

See ELECTRIC BATTERIES 
SECONDARY RECOVERY 

See ENHANCED RECOVERY 
SEDIMENTARY BASINS 

Numerical simulation of thermal convection in compacting sedi- 
mentary basins, 18:34873 (R;NO) 

SEDIMENTS 

Description of work for 216-U-Pond test pits, 18:35265 (R;US) 

Inductively coupled plasma source mass _ spectrometry, 
18:36477 (RA;XA) 

Post-test evaluation of the geology, geochemistry, microbiology, 
and hydrology of the in situ air stripping demonstration site at 
the Savannah River Site, 18:35355 (R;US) 

SEISMIC EFFECTS 

Dynamic modelling of PWR fuel assembly for seismic behav- 
jour, 18:35716 (R;FR) 

Effects of rock properties on explosive source modeling: Prelim- 
inary results: Los Alamos Source Region Project, 18:36300 
(R;US) 

Experimental studies on seismic behaviour of PWR fuel assem- 
blies, 18:35715 (R;FR) 

SEISMIC EVENTS 

See also EARTHQUAKES 

Current earthquake engineering practice for Japanese nuclear 
power plants, 18:36010 (RA;US) 

Large Scale Seismic Test Program at Hualien, 
18:35704 (RA;US) 

Site-wide seismic risk model for Savannah River Site nuclear fa- 
cilities, 18:35353 (R;US) 

SEISMIC ISOLATION 

Base isolation: Fresh insight, 18:36579 (R;US) 

Overview of seismic base isolation systems, applications, and 
performance during earthquakes, 18:36670 (R;US) 

SEISMIC S WAVES 

Shear-wave anisotropy analysis at Orcutt field, California, 

18:34872 (IA;JP;in Japanese) 


source mass _ spectrometry, 


Taiwan, 
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Shear-wave reflection method in a geothermal area.: Case 

study in the Yutsubo area, 18:35559 (IA;JP;In Japanese) 
SEISMIC SURVEYS 

Boundary element method for seismic modelling, 18:34874 
(R;DK) 

Shear wave VSP in Amarume oil field, 18:34871 (IA;JP;In 
Japanese) 

Shear-wave reflection method in a geothermal area.: Case 
study in the Yutsubo area, 18:35559 (IA;JP;in Japanese) 

The use of broadband microseisms for hydraulic fracture map- 
ping, 18:37404 (R;US) 

Upper-crustal structure from NTS to Carrizozo, N.M. from 
Rayleigh-wave data: Final report, 18:37403 (R;US) 

SEISMIC WAVES 

See also SEISMIC S WAVES 

Characterization of seismic ground motions for underground 
repositories, 18:37142 (R;FR;In French) 

Effects of rock properties on explosive source modeling: Prelim- 
inary results: Los Alamos Source Region Project, 18:36300 
(R;US) 

Seismic signals from asymmetric underground nuclear explo- 
sions, 18:37068 (R;US) 

SELEXOL PROCESS 

Life-cycle CO2 emissions for air-blown gasification combined- 

cycle using selexol, 18:35619 (R;US) 
SELF-CONSISTENT FIELD 

Time dependent self-consistent field approximation. Energy 

transfer in molecule collisions, 18:37664 (IA;AR;In Spanish) 
SELF-POTENTIAL SURVEYS 
SP monitoring during the hydraulic fracutring using the TG-2 
well, 18:35558 (IA;JP;in Japanese) 

SELOX PROCESS 

See COAL GASIFICATION 
SEM (MICROSCOPY) 

See SCANNING ELECTRON MICROSCOPY 
SEMICIRCULAR SPECTROMETERS 

See FLAT MAGNETIC SPECTROMETERS 
SEMICONDUCTOR COUNTERS 

See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 

See also GE SEMICONDUCTOR DETECTORS 

S| SEMICONDUCTOR DETECTORS 

Advanced far infrared detectors, 18:37007 (R;US) 

Progress on the design of a data push architecture for an array 
of optimized time tagging pixels, 18:37012 (R;US) 

SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR RESISTORS 
SEMICONDUCTOR SWITCHES 
Optoelectronic packaging: A review, 18:38005 (R;US) 
SEMICONDUCTOR LASERS 

Microchannel heatsinks for high average power laser diode ar- 
rays, 18:36746 (R;US) 

Spatial patterns in semiconductor lasers, 18:36744 (R;US) 

SEMICONDUCTOR MATERIALS 
See also N-TYPE CONDUCTORS 
P-TYPE CONDUCTORS 

A model of electric breakdown in polycrystalline semiconductors 
with highly nonlinear | - V characteristics, 18:37430 (R;XA) 

Decay of non-equilibrium polariton condensate in semiconduc- 
tors, 18:37774 (R;XA) 

Defects in semiconductors: An optical and electrical study of sil- 
icon, Si; _,Ge, and Ing 53Gap.47As, 18:37734 (R;SE) 

Effect of impurity correlation on the density of states in slightly 
compensated heavily doped semiconductors, 18:37428 (R;XA) 

Fundamental studies of particle-solid interactions, 18:36462 
(RA;US) 

Semiconductor isotope engineering, 18:36443 (R;US) 

Techniques for the implantation of ions in microelectronics. A re- 
view., 18:36757 (IA;MX;In Spanish) 

SEMICONDUCTOR RESISTORS 

Improvement of the stability of the process for synthesizing 

chemically prepared varistor powder, 18:36731 (R;US) 





SEMICONDUCTOR SWITCHES 
Optically controlled current filamentation in GaAs photoconduc- 
tive semiconductor switches, 18:36740 (R;US) 
Photoconductive Semiconductor Switches for pulsed power ap- 
plications, 18:36741 (R;US) 
SEPARATION EQUIPMENT 
See also EXTRACTION APPARATUSES 
A core separator system for fine particulate removal, 18:34750 
(RA;US) 
Replacement plutonium concentration equipment — Purex defi- 
nition of scope, 18:35007 (R;US) 
SEPARATION PROCESSES 
See also DISTILLATION 
FLOTATION 
HEAVY MEDIA SEPARATION 
PRECIPITATION SCAVENGING 
REPROCESSING 
Assessment of the potential for refinery applications of inorganic 
membrane technology: An identification and screening analy- 
sis: Final report, 18:34962 (R;US) 
The safety case for the thermal oxide reprocessing plant at Sell- 
afield, 18:35189 (RA;XA) 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 
Annual radiological environmental operating report, Sequoyah 
Nuclear Plant, 1992, 18:35923 (R;US) 
SEQUOYAH-2 REACTOR 
Annual radiological environmental operating report, Sequoyah 
Nuclear Plant, 1992, 18:35923 (R;US) 
SERPUKHOV SYNCHROTRON 
Conservation of beam polarization in IHEP proton synchrotrons, 
18:36802 (R;RU;in Russian) 
SERPUKHOV TEVATRON 
The effect vacuum chamber wall conductivity of an accelerator 
on the value of Coulomb shift of betatron frequencies, 
18:36803 (R;RU;in Russian) 
SERVICE LIFE 
Human factors assessment and proactive safety assessment, 
18:37398 (RA;XA) 
Modern technology tools for improvement of NPP reliability: case 
study of NPP filtration systems validation, 18:35880 (RA;US) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE SLUDGE 
Irradiation-composing of sewage sludge., 18:35398 (IA;MX;In 
Spanish) 
SHALE OIL 
Chemical kinetics and oil shale process design, 18:34990 (R;US) 
Evaluation of western shale-oil residue as an additive to 
petroleum asphalt for use as a pavement crack and joint 
sealant material, 18:34993 (R;US) 
High efficiency shale oil recovery: Final report, January 1, 
1992—June 30, 1993, 18:34987 (R;US) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHAPED CHARGES 
Liner collapse and early jet formation in a shaped charge, 
18:37060 (R;US) 
SHEAR WAVES (SEISMIC) 
See SEISMIC S WAVES 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL MODELS 
Shell model calculations for the A ~ 100 region: application to 
the even-Z N = 52 isotones °*Zr -'Cd, 18:37609 (R;AU) 
SHIELDING 
Report of measurement of radiation through Hanford Shield Pro- 
duction Test No. 105-213-P, 18:35999 (R;US) 
Speed up of MCACE, a Monte Carlo code for evaluation of 
shielding safety, by parallel computer, (3): Parallel computing 


SILICON 


by shared memory type parallel computer and by networked 
several workstations, 18:37984 (R;JP;ln Japanese) 
SHIPS 

Emission measurements from a urea-based SCR/oxi catalytic 
NO,/HC exhaust gas treatment system on board a diesel 
powered passenger ferry, 18:37105 (R;SE) 

US Navy’s personnel neutron dosimetry program, 18:37360 
(RA;US) 

SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK ABSORBERS 
Base isolation: Fresh insight, 18:36579 (R;US) 
Impact-limiting materials characterization, 18:35074 (RA;US) 
SHOCK WAVES 

See also DETONATION WAVES 

CTH: A software family for multi-dimensional shock physics 
analysis, 18:37720 (R;US) 

Direct simulation of shock-induced mixing layer, 18:36708 (R;US) 

Velocity measurements in a boundary layer with a density gradi- 
ent, 18:37461 (R;US) 

SHORES 

The UK’s shoreline and nearshore wave energy resource, 
18:35595 (R;GB) 

SHORT ROTATION CULTIVATION 

Establishment and monitoring of large scale trials of short rota- 
tion coppice for energy, 18:35421 (R;GB) 

SHOWER COUNTERS 

A brief description of the Relativistic Heavy lon Collider Facility, 
18:37619 (R;US) 

A conceptual design for the STAR endcap electromagnetic 
calorimeter, 18:36985 (R;US) 

Cascades of high energy particles — in parallel, 18:36981 (R;US) 

Light yield from a scintillator tile with embedded readout fibers, 
18:36984 (R;US) 

On implications of e/h + 1, 18:36983 (R;US) 

Radiation dose in SSC calorimeters, 18:37013 (R;US) 

Rotary bayonets for cryogenic and vacuum service, 18:36992 
(R;US) 

The effect of inoperative readout layers on SDC calorimetry, 
18:36994 (R;US) 

Thermal information regarding the cooldown and operation of 
liquid argon calorimeters, 18:36993 (R;US) 

SHREDDERS 

Evaluation of a Henley Burrowes shredder for size reduction of 
various waste materials, 18:35443 (R;GB) 

Evaluation of a fan shredder for use with general industrial 
wastes, 18:36255 (R;GB) 

SHUTDOWN (REACTOR) 
See REACTOR SHUTDOWN 
S! SEMICONDUCTOR DETECTORS 

The GEM Silicon Tracking System, 18:37006 (R;US) 

Travel to E760 group meeting in Genova, Italy and to CERN in 
Geneva, Switzerland: Foreign trip report, March 16—20, 1992, 
18:37529 (R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIEGBAHN SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SILICATE MINERALS 
See also FERRITE GARNETS 
OLIVINE 
ZEOLITES 
ZIRCON 
The direct synthesis of organic and organometallic-containing 
MICA-type aluminosilicates, 18:36417 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 

Binding of copper to nanocavity surfaces in silicon, 18:37751 
(R;US) 

Characteristics of shock-compressed configuration of Ti and Si 
powder mixtures, 18:36410 (R;US) 
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SILICON 


Characterization and possible repair of defects in Soft X-ray 
Projection Lithography masks, 18:36751 (R;US) 

Growth mechanisms and characterization of hydrogenated 
amorphous-silicon-alloy films: Annual subcontract report, 14 
February 1992-13 February 1993, 18:35509 (R;US) 

High-dose ion implantation of Al into Si(111) and Si(100), 
18:36456 (RA;US) 

Non-oscillatory antiferromagnetic coupling in sputtered Fe/Si su- 
periattices, 18:36313 (R;US) 

Optical diagnostic instrument for monitoring etch uniformity dur- 
ing plasma etching of polysilicon in a chlorine-helium plasma, 
18:36737 (R;US) 

Photoconductive Semiconductor Switches for pulsed power ap- 
plications, 18:36741 (R;US) 

Room temperature visible photoluminescence from silicon par- 
ticulates prepared in a RF silane plasma, 18:37835 (R;CH) 
Short communications on physics. Experimental and theoretical 

physics. No. 9, 18:37470 (R;RU;In Russian) 
SILICON ADDITIONS 
Segregation of Si to the surface of Fe-29Ni-17Co alloy, 
18:36371 (R;US) 
SILICON ALLOYS 
See also COLMONOY 
SILICON ADDITIONS 

Fundamental studies of defect generation in amorphous silicon 
alloys grown by remote plasma-enhanced chemical-vapor de- 
position: Final subcontract report, 1 July 1989-31 December 
1992, 18:35513 (R;US) 

Microscopic origins of metastable effects in a-Si:H and deep de- 
fect characterization in a-Si,Ge:H alloys: Annual subcontract 
report, 1 February 1992-31 January 1993, 18:36729 (R;US) 

SILICON CARBIDES 

Ceramic Technology Project data base: September 1992 sum- 
mary report, 18:36406 (R;US) 

Hydrodynamic compressibility of 
18:36411 (R;US) 

Imaging of SiC in metal matrix composites, 18:36442 (R;US) 

Review of corrosion behavior of ceramic heat exchanger mater- 
als: Corrosion characteristics of silicon carbide and silicon 
nitride: Final report, September 11, 1992—March 11, 1993, 
18:36398 (R;US) 

SILICON DIODES 

Progress on the design of a data push architecture for an array 
of optimized time tagging pixels, 18:37012 (R;US) 

The effect of material inhomogeneities on the characteristics of 
semi-crystalline silicon solar cells, 18:35505 (R;NL) 

SILICON NITRIDES 

Ceramic Technology Project data base: September 1992 sum- 
mary report, 18:36406 (R;US) 

Development of improved processing and evaluation methods 
for high reliability structural ceramics for advanced heat en- 
gine applications, Phase 1: Final report, 18:36407 (R;US) 

Electron holography applied to the study of ceramic materials, 
18:36473 (R;US) 

Point diffraction interferometry at soft x-ray wavelengths, 
18:37026 (R;US) 

Review of corrosion behavior of ceramic heat exchanger mater- 
als: Corrosion characteristics of silicon carbide and silicon 
nitride: Final report, September 11, 1992—March 11, 1993, 
18:36398 (R;US) 

Very low surface recombination velocities on 2.5 wem Si wafers, 
obtained with low-temperature PECVD of Si-oxide and Si- 
nitride, 18:35506 (R;NL) 

SILICON OXIDES 

Embedded microclusters in zeolites and cluster beam sputtering: 
Simulation on parallel computers: Annual progress report, 
September 15, 1992—September 14, 1993, 18:36304 (R;US) 

Formation of collodial Ag precipitates in fused silica by MeV ion 
implantation, 18:36397 (R;US) 

Neutron-scattering studies of Yb-bearing silicate glasses, 
18:36424 (R;US) 

Very low surface recombination velocities on 2.5 wem Si wafers, 
obtained with low-temperature PECVD of Si-oxide and Si- 
nitride, 18:35506 (R;NL) 
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SILICON SEMICONDUCTOR DETECTORS 

See S| SEMICONDUCTOR DETECTORS 

SILICON SOLAR CELLS 

Amorphous silicon batch process cost analysis: Annual subcon- 
tract report, 11 March 1991-28 February 1993, 18:35508 
(R;US) 

Field experience with a grid-connected photovoltaic system 
based on amorphous silicon, 18:35518 (R;NL) 

Fundamental studies of defect generation in amorphous silicon 
alloys grown by remote plasma-enhanced chemical-vapor de- 
position: Final subcontract report, 1 July 1989-31 December 
1992, 18:35513 (R;US) 

Growth mechanisms and characterization of hydrogenated 
amorphous-silicon-alloy films: Annual subcontract report, 14 
February 1992—13 February 1993, 18:35509 (R;US) 

Progress report on conductive paints, May 1, 1993—August 15, 
1993, 18:35504 (R;US) 

Research on stable, high-efficiency amorphous silicon multi- 
junction modules: Annual subcontract report, 1 November 
1992-31 May 1993, 18:35510 (R;US) 

Stable, high-efficiency amorphous-silicon solar cells with low hy- 
drogen content: Final subcontract report, 1 March 1991-31 
March 1998, 18:35517 (R;US) 

The effect of material inhomogeneities on the characteristics of 
semi-crystalline silicon solar cells, 18:35505 (R;NL) 

SIMS 
See ION MICROPROBE ANALYSIS 
MASS SPECTROSCOPY 
SIMULATORS 
Evaluation of reservoir model predictions for the Olkaria East 
geothermal field, Kenya, 18:35584 (RA;US) 
SINE GENERATORS 
See FUNCTION GENERATORS 
SINGAPORE 
Security and management in IT2000, 18:37938 (RA;US) 
SINGLE CELL PROTEIN 

Photoconversion of organic materials into single-cell protein, 
18:37314 (PA;US) 

SINGLE PHOTON EMISSION COMPUTED TOMOGRAPHY 

A guide to SPECT equipment for brain imaging, 18:37259 
(RA;US) 

Brain SPECT quantitation in clinical diagnosis, 18:37269 (RA;US) 

Image presentation and normal SPECT rCBF, 18:37264 (RA;US) 

Image reconstruction in tomography: Basics, 18:37261 (RA;US) 

lofetamine HCI 1291 (IMP), 18:37257 (RA;US) 

Optimization of acquisition parameters for brain SPECT, 
18:37260 (RA;US) 

Pre-imaging variables: Their influence on acquisition and inter- 
pretation, 18:37263 (RA;US) 

Quantification of brain perfusion with tracers retained by the 
brain, 18:37270 (RA;US) 

Radionuclide cerebral perfusion imaging: 
18:37265 (RA;US) 

Single photon emission computed tomography (SPECT) in 
epilepsy, 18:37268 (RA;US) 

Single photon emission computed tomography in cerebrovascu- 
lar disease, 18:37267 (RA;US) 

What do practice policies have to do with SPECT imaging?, 
18:37262 (RA;US) 

SISTER CHROMATID EXCHANGES 

Repairability during G 1 phase of inducting lesions of sister 
chromatid exchange produced by mitomycin C in salivary 
gland cells of mice In Vivo., 18:37338 (1;MX;In Spanish) 

SITE CHARACTERIZATION 
In-situ effluents dispersion simulation in the sea using a colored 
tracer, 18:37195 (R;FR;in French) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SITE SELECTION 

Evaluation of alternative seismic siting criteria - a utility perspec- 

tive, 18:35847 (RA;US) 
SITE SURVEYS 
See SITE CHARACTERIZATION 
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SKYRMIONS 
See SOLITONS 
SL GROUPS 
Quantization of the ckassical SL(2,R)-system and representa- 
tions of SL(2,R) group, 18:37495 (R;RU) 
SLC 
See STANFORD LINEAR COLLIDER 
SLC DETECTORS 
See STANFORD LINEAR COLLIDER DETECTOR 
SLOVAK REPUBLIC 

Energy conservation programme for Czechoslovak buildings, 
18:36228 (RA;DK) 

Energy savings in CSFR - building sector, 18:36055 (RA;DK) 

SLUDGES 

See also SEWAGE SLUDGE 

Development of fly ash-based slope protection materials for waste 
disposal ponds: Topical report, Task 7.7, 18:34806 (R;US) 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKES 

Operation of the breeze tunnel to determine mass extinction co- 

efficients, 18:37040 (R;US) 
SO-2 GROUPS 

Winding numbers in homotopy theory from integers to reals, 

18:37416 (R;XA) 
SODIUM 

Calculation of total cross sections for electron and positron scat- 
tering on sodium and potassium, 18:37688 (R;AU) 

Construction, assembling and operation of an equipment for 
sodium purity, 18:36327 (l;AR;In Spanish) 

Convergent close-coupling calculation of electron-sodium scat- 
tering, 18:37689 (R;AU) 

SWAAW-LT: The long-term, sodium/water reaction analysis 
method computer code, 18:35825 (R;US) 

The role of catalyst precursor anions in coal gasification: Sev- 
enth quarterly report, Apri--June 1993, 18:34772 (R;US) 

SODIUM MINERALS 

See MINERALS 

SODIUM OXIDES 

Neutron-scattering studies of Yb-bearing silicate glasses, 

18:36424 (R;US) 
SODIUM-SULFUR BATTERIES 
Conceptual design of a sodium sulfur cell for US electric-van 
batteries, 18:36283 (R;US) 
SOFC 
See SOLID ELECTROLYTE FUEL CELLS 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acidification 

Deposition of long-range transported atmospheric pollutants in 
southern Norway and elucidation of a method for predicting 
their potential effect on soil acidification and regional element 
mobility in forest soils, 18:37117 (R;NO) 

Cesium 137 

Some problems of the radionuclide migration research, 
18:35898 (RA;XA) 

The modelling process: Theoretics and applications to the mi- 
gration of radioactive substances in the environment, 
18:37204 (RA;XA) 

Chemical Analysis 

Phase 1 remedial investigation report for 200-BP-1 operable 

unit: Volume 2, 18:35326 (R;US) 
Chemical Composition 

An investigation of the impact of inorganic air pollutants on soils 
in Saguaro National Monument, Tucson, Arizona, 18:37174 
(R;US) 

Compression Strength 

The use of slime-forming bacteria to enhance the strength of the 

soil matrix, 18:34882 (RA;US) 


SOILS 
Sampling 


Contamination 

100 Area excavation treatability test plan: Revision 1, 18:35327 
(R;US) 

Contribution of Hanford liquid effluents to strontium-90 levels in 
offsite soils, 18:35289 (R;US) 

On-site bioaugmentation treatment of petroleum tank bottom 
wastes: A case study, 18:34974 (RA;US) 

Phase 1 remedial investigation report for 200-BP-1 operable 
unit: Volume 2, 18:35326 (R;US) 

Preliminary assessment report for Camp Carroll Training Cen- 
ter, Installation 02045, Anchorage, Alaska: Installation 
Restoration Program, 18:37037 (R;US) 

Decontamination 

Bio-mechanical removing of contaminated soils: a field experi- 
ment, 18:37143 (R;FR) 

Pacific Northwest Laboratory tasks supporting the Office of 
Technology Development national program, 18:35345 (R;US) 

Post-test evaluation of the geology, geochemistry, microbiology, 
and hydrology of the in situ air stripping demonstration site at 
the Savannah River Site, 18:35355 (R;US) 

Presentation of the RESSAC research program (REhabilitation 
of Soils and Surfaces after an ACcident), 18:37162 (I;XA) 

Environmental Transport 

A strategy for the derivation and use of sorption coefficients in 
performance assessment calculations for the Yucca Mountain 
site, 18:35192 (RA;US) 

Selected issues on geochemical transport modeling for high- 
level nuclear waste repository, 18:35202 (RA;US) 

Sensitivity analysis of integrated radionuclide transport based 
on a three-dimensional geochemical/geophysical model, 
18:35201 (RA;US) 

Transport in unsaturated flow systems using centrifuge tech- 
niques, 18:35199 (RA;US) 

Transport of reactive tracers by unsaturated flow using field and 
column experiments, 18:35198 (RA;US) 

Unsaturated transport of inorganic cations in undisturbed soil 
columns, 18:35200 (RA;US) 

Gamma Spectroscopy 

Soil erosion determination using the Cs-137 concentration in the 
soil profile, in a rain fall seasonal ecosystem of Mexico., 
18:37163 (IA;MX;In Spanish) 

Gas Analysis 

The refinement of soil gas analysis as a geological investigative 

technique: first results, 18:37157 (RA;XE) 
Geochemistry 

Selected issues on geochemical transport modeling for high- 

level nuclear waste repository, 18:35202 (RA;US) 
Harvesting 

Bio-mechanical removing of contaminated soils: a field experi- 

ment, 18:37143 (R;FR) 
Monitoring 

Environmental surveillance at Los Alamos during 1991: Envi- 
ronmental protection group, 18:35334 (R;US) 

Site Safety Plan for Lawrence Livermore National Laboratory 
CERCLA investigations, 18:35347 (R;US) 

Radionuclide Migration 

Lysimeter literature review, 18:35219 (R;US) 

Toward resolving model-measurement discrepancies of radon 
entry into houses, 18:37347 (R;US) 

Remedial Action 

Bio-mechanical removing of contaminated soils: a field experi- 
ment, 18:37143 (R;FR) 

Concepts for immobilized extractants, 18:35242 (RA;US) 

Radioactive waste disposal sites: Two successful closures at 
Tinker Air Force Base, 18:35331 (R;US) 

Remediation of heavy-metal-contaminated soil using chelant ex- 
traction: Feasibility studies, 18:37139 (R;US) 

Removal 

100 Area excavation treatability test plan: Revision 1, 18:35327 

(R;US) 
Sampling 

Derivation of beryllium guidelines for use in establishing cleanup 
levels at the Peek Street and Sacandaga sites, New York, 
18:37138 (R;US) 
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SOILS 
Sampling 


Description of work for 100-N Hanford Generating Plant settling 
pond drilling and sampling, 18:37189 (R;US) 

Description of work for 216-U-Pond test pits, 18:35265 (R;US) 

Panel 1, Sample Collection, 18:36294 (RA;US) 

Sorptive Properties 

A strategy for the derivation and use of sorption coefficients in 
performance assessment calculations for the Yucca Mountain 
site, 18:35192 (RA;US) 

Strontium 90 

Some problems of the 

18:35898 (RA;XA) 
Tracer Techniques 

Transport of reactive tracers by unsaturated flow using field and 

column experiments, 18:35198 (RA;US) 
Waste-Rock Interactions 

Transport in unsaturated flow systems using centrifuge tech- 
niques, 18:35199 (RA;US) 

Unsaturated transport of inorganic cations in undisturbed soil 
columns, 18:35200 (RA;US) 

SOLAR AIR HEATERS 

Tests on an uncovered solar collector with Decra roof sheets, 

18:35520 (R;DK) 
SOLAR ARCHITECTURE 

Field trial of the Moseley and District Churches Housing Associ- 
ation development in Balsall Heath, Birmingham, 18:35531 
(R;GB) 

SOLAR DOMESTIC WATER HEATING 

See SOLAR WATER HEATING 

SOLAR HEATING SYSTEMS 

See also PASSIVE SOLAR HEATING SYSTEMS 

Calculation of output for Aidt low-flow solar heating system: 
Comparison of measurements and calculations, 18:35519 
(R;DK;in Danish) 

Guide to the installation of solar heating systems, 18:35532 
(R;DK;In Danish) 

Larger low flow solar heating systems: Storage design and the 
circulation network's influence on the temperature stratifica- 
tion in the container, 18:35522 (R;DK;in Danish) 

Measurements on Aidt Miljoe A/S solar heating system for 
space and domestic water heating at Pindebakken 9, Addit, 
8740 Braedstrup (Denmark), 18:35537 (R;DK;In Danish) 

Measurements on Ar-Con solar heating system for space and 
domestic water heating at Moelletoften 12, Lyngby, 8570 
Trustrup, 18:35536 (R;DK;In Danish) 

Self-circulating solar heating systems with low-lying container: 
Preliminary project, 18:35533 (R;DK;In Danish) 

Validation of KVIKSOL in connection with Aidt solar heating sys- 
tem for space and domestic water heating with tapping for 
space heating via overhead heat exchangers, 18:35538 
(R;DK;In Danish) 

Validation of KVIKSOL in connection with Ar-Con solar heating 
system for space and domestic hot water heating with separate 
heat exchanger in the solar circuit, 18:35539 (R;DK;In Danish) 

SOLAR PONDS 

Thermodynamic limitations on the growth of convective layers in 
stably stratified, doubly diffusing systems (e.g. Solar Ponds), 
18:35540 (iA;IL) 

SOLAR WATER HEATING 

Output statistics for smaller domestic water systems: Experi- 
ences gained from the first year’s measurements, 18:35534 
(R;DK;In Danish) 

SOLID CLUSTERS 

Electron emission from nanometer-size metallic clusters: Elec- 
tronic states and structural stability of supported Au clusters, 
18:37714 (R;US) 

Size-dependent thermodynamic and electronic properties of in- 
dividual nanometer-size supported gold clusters, 18:37713 
(R;US) 

SOLID ELECTROLYTE FUEL CELLS 

Electrochemical characterization of porous electrodes and appli- 

cation in SOFC, 18:36197 (R;NL) 
SOLID SCINTILLATION DETECTORS 
See also PLASTIC SCINTILLATION DETECTORS 


radionuclide migration research, 
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Report on radiation exposure of lead-scintillator stack, 18:36982 

(R;US) 
SOLID SOLUTIONS 
Fundamentals of the physics and processing of metals, 
18:36373 (RA;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 

Operation of a Ti:Sapphire laser for the SLAC polarized electron 

source, 18:36917 (R;US) 
SOLID STATE PHYSICS 

Progress report 1989-1990. Materials Science Department, 

18:37915 (R;AR;In Spanish) 
SOLID WASTES 

See also WOOD WASTES 

AFBC Roadbed Project groundwater data, 18:34841 (R;US) 

Characteristics of duct injection residues impacting potential uti- 
lization and disposal, 18:34805 (RA;US) 

Effect of irradiation on enzymatic digestion of cellulosic wastes, 
18:35402 (R:JP) 

GeotechnicaVgeochemical characterization of advanced coal 
process waste streams: Task 2, 18:34807 (R;US) 

Management of solid wastes from the Limestone Injection Dry 
Scrubbing (LIDS) clean coal technology: Final report, 
18:34810 (R;US) 

SOLIDS 

DYNAS3DREVS: Explicit 3-d Hydrodynamic FEM Program, 

18:37954 (CM;US) 
SOLIDS FLOW 
HEMP 3D — a finite difference program for calculating elastic- 
plastic flow, 18:36707 (R;US) 
SOLITONS 
Interaction of multisoliton, 18:37417 (R;XA) 
SOLUTES 

Solute segregation behavior in NisAl-based ordered alloys, 
18:36375 (RA;US) 

US Geological Survey Committee for the Advancement of 
Science in the Yucca Mountain Project symposium on “Frac- 
tures, Hydrology, and Yucca Mountain”: Abstracts and 
summary, 18:35255 (R;US) 

SOLVENT EXTRACTION 

Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 

Combining extractant systems for the simultaneous extraction of 
transuranic elements and selected fission products, 18:35233 
(RA;US) 

Developing new chemical tools for solvent extraction, 18:35235 
(RA;US) 

Engineering study Purex two-cycle conversion, 18:35009 (R;US) 

Radiation effects on separations materials and processes, 
18:36563 (RA;US) 

SOLVENTS 

See also ORGANIC SOLVENTS 

Femtosecond dynamics in hydrogen-bonded solvents, 18:36519 
(R;US) 

Reduction of piyatomic ion interferences in indictively coupled 
plasma mass spectrometry with cryogenic desolvation, 
18:36506 (R;US) 

SONDES 

See PROBES 
SOUR CRUDE OIL 

See SOUR CRUDES 
SOUR CRUDES 

Causes and control of microbially induced souring, 18:34898 
(RA;US) 

On towards the real world, 18:34903 (RA;US) 

SOURCE TERMS 

A utility perspective on new source terms, 18:35916 (RA;US) 

Diagnosis and prognosis of the source term by the French Safety 
Institut during an emergency on a PWR, 18:35783 (1;XA) 

Notes on the draft NUREG report accident source terms for 
light-water nuclear power plants, 18:35917 (RA;US) 

Panel on proposed source term revisions and potential impact on 
future nuclear air cleaning requirements, 18:36021 (RA;US) 





Proposed source term revisions- potential impact on future 
nuclear air cleaning requirements: Application to DOE pro- 
duction reactor operation, 18:35918 (RA;US) 

Revised accident source terms and control room habitability, 
18:35877 (RA;US) 

Severe accident modeling, 18:36006 (|;XA) 

SOUTH ATLANTIC BIGHT 

Ocean processes: US Southeast Continental Shelf, 18:37198 
(R;US) 

SOUTH WEST AFRICA 

See NAMIBIA 

SOUTHEAST REGION 
See USA 
SOUTHWEST REGION 
See USA 
SOVIET UNION 
See USSR 
SOXAL PROCESS 

Combined SO,/NO, control with SOXAL™ process an electrodi- 

alytic regenerative wet scrubbing process, 18:34749 (RA;US) 
SPACE HEATERS 

Electric appliance holdings and consumption for residential 
heating and cooling: evidence from survey data in Japan, 
18:36210 (R;JP;in Japanese) 

SPACE HVAC SYSTEMS 

A review of licensee event reports: Relating to nuclear air treat- 
ment systems and heating, ventilating, air conditioning 
systems, 18:35885 (RA;US) 

Design and characteristics of annulus ventilation and HVAC sys- 
tem for prototype FBR MONJU, 18:35831 (RA;US) 

Development of a computer design system for HVAC, 18:35879 
(RA;US) 

SPACE LATTICES 

See CRYSTAL LATTICES 
SPACE REFLECTION 

See P INVARIANCE 
SPACE VEHICLES 

A telerobotic system for remote surface inspection, 18:36637 
(RA;US) 

Efficient space propulsion engines based on laser ablation, 
18:36623 (R;US) 

Geographos asteroid flyby and autonomous navigation study, 
18:36669 (R;US) 

Pointing control design for autonomous space vehicle applica- 
tions, 18:36665 (R;US) 

SPARK IGNITION ENGINES 

Adaptive optimisation of the indicated efficiency in spark ignition 

engines, 18:36278 (R;DK) 
SPARK MASS SPECTROMETERS 
Polyatomic and multicharged ions in spark mass spectrometry, 
18:36482 (IA;AR;In Spanish) 
SPARTICLES 
SUSY searches at DO, 18:37575 (R;US) 
SPEAR 

A fast model-calibration procedure for storage rings, 18:36976 

(R;US) 
SPECIFICITY 
Control of catalytic hydrotreating selectivity with ammonia: [Quar- 
terly] report, April 1, 1993—June 30, 1993, 18:36526 (R;US) 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRA UNFOLDING 
Neutron spectrometry: Methods development and critical appli- 
cations, 18:37371 (RA;US) 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
MASS SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
X-RAY SPECTROSCOPY 

Analysis of surface with low energy ions., 18:36754 (IA;MX;In 
Spanish) 

Program PSNN (Plasma Spectroscopy Neural Network), 
18:37848 (R;US) 


SPENT FUELS 
Radioactive Waste Disposal 


SPENT FUEL CASKS 

Application of advanced handling techniques to transportation 
cask design, 18:35099 (RA;US) 

Burnup credit issues in transportation and storage, 18:35100 
(RA;US) 

Burnup verification measurements for spent nuclear fuel, 
18:35103 (RA;US) 

Conservatism of RADTRAN line-source model for estimating 
worker exposures, 18:35096 (RA;US) 

Durability testing of the high-capacity GA-4/GA-9 trailer, 
18:36610 (R;US) 

STACE: Source Term Analyses for Containment Evaluations of 
transport casks, 18:35101 (RA;US) 

Transportation cask contamination weeping: A program leading 
to prevention, 18:35102 (RA;US) 

SPENT FUEL ELEMENTS 

Burnup credit issues in transportation and storage, 18:35100 
(RA;US) 

SPENT FUEL STORAGE 

Temperature distribution in a hypothetical spent nuclear fuel 
repository in a salt dome, 18:35159 (R;ES) 

SPENT FUELS 
Burnup 

Burnup verification measurements at a US nuclear utility using 
the FORK measurement system, 18:35114 (R;US) 

RODBURN: a code for calculating power distribution in fuel 
rods, 18:35890 (R;JP;in Japanese) 

Electrorefining 

Criticality safety evaluation of the fuel cycle facility electrore- 
finer, 18:35023 (R;US) 

Small-scale irradiated fuel electrorefining, 18:35022 (R;US) 

Tests of prototype salt stripper system for IFR fuel cycle, 
18:35020 (R;US) 

Power Distribution 

RODBURN: a code for calculating power distribution in fuel 

rods, 18:35890 (R;JP;in Japanese) 
Radioactive Waste Disposal 

Annual report to Congress, FY 1992, 18:35144 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 7, 
18:36599 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 4, 18:36607 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 2, Design description, Book 1, 
18:36602 (R:US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 3, 18:36606 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 6, 
18:36598 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 2, Design description, Appendices, 
Book 2, 18:36603 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 5, 18:36608 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 8, 
18:36600 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 9, 
18:36601 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 5, 
18:36597 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 2, 18:36605 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 4, Operations and maintenance man- 
ual, Book 1, 18:36604 (R;US) 
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Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 2, 
18:36594 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 4, 
18:36596 (R;US) 

Prototypical Rod Consolidation Demonstration Project: Phase 
3, Final report: Volume 1, Cold checkout test report, Book 1, 
18:36593 (R;US) 

Prototypical Rod Construction Demonstration Project: Phase 3, 
Final report: Volume 1, Cold checkout test report, Book 3, 
18:36595 (R;US) 

Reprocessing 

Actinides solvent extraction research, 18:35026 (R;FR) 

Continuous dissolution of uranium fuel elements in a tower dis- 
solver, 18:35036 (R;US) 

Continuous extraction of molten chloride salts with liquid cad- 
mium alloys, 18:35018 (R;US) 

New high-level waste management technology for IFR pyropro- 
cessing wastes, 18:35021 (R;US) 

Purex Plant L Cell Plutonium concentration flowsheet, 18:35033 
(R;US) 

Purex Plant L Cell Plutonium concentration flowsheet revision, 
18:35034 (R;US) 

Waste Transportation 

Durability testing of the high-capacity GA-4/GA-9 trailer, 

18:36610 (R;US) 
SPENT SHALES 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Annual report, October 1991—September 
1992, 18:34992 (R;US) 

SPERM 

See SPERMATOZOA 
SPERMATIDS 

See SPERMATOZOA 
SPERMATOZOA 

Study of ionizing radiation effect on human spermatozoa chro- 
mosomes, 18:37322 (R;FR;In French) 

SPIN 
Neutron scattering study of the YBazCu3O¢,, system, 18:37760 
(R;FR) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPIRAL ORBIT SPECTROMETERS 
See FLAT MAGNETIC SPECTROMETERS 
SPOIL BANKS 

Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated cli- 
matic conditions: Annual report, October 1991—September 
1992, 18:34992 (R;US) 

SPONTANEOUS FISSION 

Spontaneous fission half-lives for ground state nuclides, 

18:37620 (R;US) 
SPR-3 REACTOR 

Benchmarking the Sandia Pulsed Reactor Ill cavity neutron 
spectrum for electronic parts calibration and testing, 18:35406 
(R;US) 

SPRAY PONDS 

See SPRAYS 

SPRAYS 

KIVA2: 2d & 3d Reactive Flows With Fuel Sprays, 18:37955 
(CM;US) 

SPRING-8 STORAGE RING 

Control system for vacuum system of SPring-8 storage ring, 
18:36963 (RA;JP;In Japanese) 

Design of injector section for SPring-8 linac, 18:36957 (R;JP;In 
Japanese) 

Design of lumped NEG pump for SPring-8 storage ring, 
18:36966 (RA;JP;In Japanese) 

Exhaust system of SPring-8 storage ring, 18:36962 (RA;JP;In 
Japanese) 

Test of evaluating seal of BPM electrode flange in vacuum cham- 
ber of 8 GeV storage ring, 18:36965 (RA;JP;In Japanese) 
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Vacuum system of SPring-8 storage ring, 18:36958 (RA;JP;In 
Japanese) 
SQUARE-WAVE GENERATORS 
See FUNCTION GENERATORS 
SRI LANKA 
Atomic Energy Authority Act, No. 19 of 1969, 18:38033 (I;LK) 
STACK DISPOSAL 

Technical and economic evaluation of the utilization of stack 
gases treatment with electrons in Mexico., 18:37100 
(IA;MX;In Spanish) 

STACKS 
Single-point representative sampling with shrouded probes, 
18:37110 (R;US) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 

Analysis of crack initiation and growth in the high level vibration 

test at Tadotsu, 18:36027 (R;US) 
STAINLESS STEEL-304L 

Microscopic evaluation of low-temperature embrittlement in 
Type 308 stainless steel welds, 18:36321 (R;US) 

Rapid heating tensile testing update: 304L stainless steel, 
18:36387 (R;US) 

STAINLESS STEEL-308 
Microscopic evaluation of low-temperature embrittlement in 
Type 308 stainless steel welds, 18:36321 (R;US) 
STAINLESS STEEL-Z2CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEELS 

Characteristics of hydrothermal oxide films grown on alloy 800, 
18:36329 (1;AR;In Spanish) 

Clean stainless steel for vacuum of next generation: NK clean 
SUS series, 18:36361 (RA;JP;in Japanese) 

Compatibility of structural steels with liquid lead, 18:36353 (IA;IL) 

Interim fatigue design curves for carbon, low-alloy, and austenitic 
stainless steels in LWR environments, 18:35699 (RA;US) 

Reactor Materials Program electrochemical potential measure- 
ments by ORNL with unirradiated and irradiated stainless 
steel specimens, 18:36554 (R;US) 

Results of the Sandia National Laboratories MOSAIK Cask Drop 
Test Program, 18:35080 (RA;US) 

The use of x-ray techniques in the in situ study of corrosion, 
18:36315 (R;US) 

Thermocapillary and arc phenomena in stainless steel welds, 
18:36370 (R;US) 

STANDARD MODEL 

The standard model and beyond, 18:37519 (RA;GB) 
STANDING CROP 

See BIOMASS 
STANFORD LINEAR COLLIDER 

A possible redesign of the SLAC SLC damping rings, 18:36978 
(R;US) 

Adaptive cascaded beam-based feedback at the SLC, 18:36910 
(R;US) 

An adaptive noise cancelling system used for beam control at 
the Stanford Linear Accelerator Center, 18:36930 (R;US) 

Bunch length measurements in the SLC damping ring, 
18:36918 (R;US) 

Global tuning knobs for the SLC final focus, 18:36922 (R;US) 

Parametric studies with PARMELA to improve SLC perfor- 
mance, 18:36902 (R;US) 

Performance of the SLC polarized electron source and injector 
with the SLAC 3 km linac configured for fixed target experi- 
ments, 18:36900 (R;US) 

Sigma matrix reconstruction in the SLC final focus, 18:36823 
(R;US) 

The north arc of the SLC as a spin rotator, 18:36923 (R;US) 

STANFORD LINEAR COLLIDER DETECTOR 
Pulse to pulse monitoring of the SLD detector, 18:36929 (R;US) 





STARS 
New production mechanisms for unstable nuclei in stars, super- 
novae, and the big bang, 18:37465 (R;US) 
STATE GOVERNMENT 
How information resources are used by state agencies in risk 
assessment applications - Illinois, 18:36083 (RA;US) 
STATORS 
Accelerated test methods for predicting the life of motor materi- 
als exposed to refrigerant/lubricant mixtures: Phase 1, 
Conceptual design: Final report, 18:36592 (R;US) 
STEAM 
Calculation of steam fractions in vapour-dominated geothermal 
systems using an empirical method, 18:35548 (RA;US) 
The rise and fail of chloride in Larderello steam, 18:35592 (RA;US) 
STEAM COOLANT 
See STEAM 
STEAM GENERATORS 
Advancement in eddy-current test technology for steam genera- 
tor tub inspection, 18:35701 (RA;US) 
Eddy currents signal processing for steam generator inspection 
in PWR nuclear power plants, 18:35722 (R;FR;In French) 
Environmental Assessment for DOE permission for off-loading 
activities to support the movement of Millstone Unit 2 steam 
generator sub-assemblies across the Savannah River Site, 
18:35107 (R;US) 
Performance demonstration requirements for eddy current 
steam generator tube inspection, 18:35702 (RA;US) 
STEAM INJECTION 
Analytical steam injection model for layered systems, 18:34934 
(R;US) 
Computer modeling of a three-dimensional steam injection ex- 
periment, 18:34935 (R;US) 
Monitoring of thermal enhanced oil recovery processes with 
electromagnetic methods, 18:34961 (R;US) 
STEAM TURBINES 
Materials performance in coal-fired fluidized-bed combustion 
environments, 18:34817 (R;US) 
STEEL-000KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-15KH2MFA 
See STEEL-CR2MOV 
STEEL-18MNV6 
See STEELS 
STEEL-22NIMOCR37 
See STEEL-NIMOCR 
STEEL-ASTM-A508 
Fatigue crack growth rate studies of medium sulfur low alloy 
steels tested in high temperature water, 18:36358 (R;US) 
STEEL-CR17NI12MO3-L 
Local approach on mixed-mode ductile fracture of an aged 
stainless steel 316L, 18:36317 (R;FR) 
STEEL-CR19NI10-L 
See also STAINLESS STEEL-304L 
Correlative study of scratch and wear behaviour of several sur- 
face treatments for uses in nuclear industries, 18:36712 (R;FR) 
Effect of sensitization on the mechanical properties of type 304 
L stainless steel., 18:36332 (l;MX;In Spanish) 
STEEL-CR2MOV 
New welding and finishing procedures, 18:36350 (R;CZ;In Czech) 


STORAGE RINGS 


Susceptibility of reactor steels to reheat cracking in the heat af- 
fected zone as determined by the simulation method, 
18:36351 (RA;CZ;iIn Czech) 

STEEL-DIN-1-6751 
See STEEL-NIMOCR 
STEEL-NIMOCR 
Damage of ductile plastic materials in nuclear development of 
an industrial numerical tool, 18:36318 (R;FR) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 

Atmospheric corrosion tests along the Norwegian-Russian bor- 
der, 18:37175 (R;NO) 

Experimental and numerical studies of high-velocity impact frag- 
mentation, 18:36716 (R;US) 

Exploratory studies of effects of irradiation temperature on me- 
chanical properties of structural steels and welds, 18:35697 
(RA;US) 

Modeling of irradiation embrittlement data, 18:35698 (RA;US) 

STES 
See SEASONAL THERMAL ENERGY STORAGE 
STIRLING ENGINES 

Report of the 1992FY survey on commercialization of Stirling 

engine utilization equipment, 18:36279 (R;JP;ln Japanese) 
STOCHASTIC PROCESSES 
Cone-valued Lyapunov functions and the stability of stochastic 
differential equations, 18:37406 (R;XA) 
STOCKS 
See INVENTORIES 
STOKERS 

Results of combustion and emissions tests of US coals and bri- 
quetted coal/sorbent fuels in underfeed stokers, 18:34712 
(RA;US) 

STOPPING 
See ABSORPTION 
STORAGE 
See also SPENT FUEL STORAGE 
UNDERGROUND STORAGE 

General survey on techniques to store large quantity of CO2, 
18:37095 (RA;JP;In Japanese) 

Survey on hydration of CO2 under high pressures, 18:36530 
(RA;JP;in Japanese) 

Trends and anomalies in gas evolution from coal samples, 
18:34792 (R;US) 

STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STORAGE BATTERIES 

See ELECTRIC BATTERIES 
STORAGE DEVICES (DATA) 

See MEMORY DEVICES 
STORAGE FACILITIES 

Project 8980, Savannah River Plant, Separations Area, Building 

221-H, Bucket storage rack, 18:35017 (R;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
CESR STORAGE RING 
HERA STORAGE RING 
LEP STORAGE RINGS 
PEP STORAGE RINGS 
SPEAR 
SERPUKHOV TEVATRON 
SPRING-8 STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 

A design of a quasi-isochronous storage ring, 18:36956 (R;US) 

A possible redesign of the SLAC SLC damping rings, 18:36978 
(R;US) 

Exact physical model for magnets in storage rings, 18:36796 
(R;US) 

General vibration monitoring: Coupling between the experimen- 
tal hall structure and storage ring tunnel and basemat, 
18:36952 (R;US) 
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STORAGE RINGS 


IHi s compact SOR 'LUNA’, 18:36961 (RA;JP;In Japanese) 

Impedance measurement for duct elements of PFring, 18:36969 
(RA;JP;in Japanese) 

Research and development in KEK B-factory: Trial manufacture 
of copper beam ducts, 18:36863 (RA;JP;In Japanese) 

Summary for working group B on long-term stability, 18:36954 
(R;US) 

Tests and analysis for SLC damping ring data, 18:36975 (R;US) 

Using transient waveform recorders to measure and store beam 
parameters, 18:36919 (R;US) 

Vacuum of PFring and transition of beam life, 18:36859 
(RA;JP;in Japanese) 

Vacuum system of KEK-B factory, 18:36857 (RA;JP;in Japanese) 

Vacuum system of ultrasmall size superconducting SR light 
source ‘Aurora’, 18:36960 (RA;JP;lIn Japanese) 

STORES 
See COMMERCIAL BUILDINGS 
STORMS 
Localization from near-source quasi-static electromagnetic 
fields, 18:37315 (R;US) 
STOVER 
See AGRICULTURAL WASTES 
STRAIN GAGES 

High accuracy die mechanical stress measurement with the 
ATC04 Assembly Test Chip, 18:37032 (R;US) 

PVDF gauge characterization of hypervelocity-impact-generated 
debris clouds, 18:36715 (R;US) 

STRAW 

Large-scale straw supplies to existing coal-fired power stations, 
18:35471 (1;DK;in Danish) 

Re-evaluation of the socio-economical cost for straw, 18:35472 
(R;DK;In Danish) 

STREAMS 

See also RIVERS 

A watershed survey and educational program to enhance envi- 
ronmental quality in the Upper Little Tennessee River Valley: 
Year 4, Executive summary, 18:37213 (R;US) 

Biomonitoring of fish communities, using the Index of Biotic In- 
tegrity (IBI) in Rabbit Creek-Cat Creek Watershed, Summer 
1992, 18:37212 (R;US) 

Survey of brook trout (Salvelinus fontinalis) population in the 
Upper Little Tennessee River watershed, Macon and Swain 
Counties, North Carolina, 18:37211 (R;US) 

Technical appendix for development for modified streamflows: 
Columbia River and Coastal Basins, 1928-1989, 18:35483 
(R;US) 

STREETS 
See ROADS 
STRESS ANALYSIS 

DYNA3DREV5: Explicit 3-d Hydrodynamic FEM Program, 

18:37954 (CM:US) 
STRESSES 

Investigation of the thermal decomposition and reactivity of en- 
ergetic materials using surface science and condensed-phase 
experimental techniques, 18:36575 (RA;US) 

STRING MODELS 
Topological amplitudes in string theory, 18:37489 (R;XA) 
STRONG INTERACTIONS 

Unravelling the structure of matter on high-performance com- 

puters, 18:37521 (R;AU) 
STRONTIUM 

Advanced technology, 18:35224 (RA;US) 

Modeling cation exchange using EQ3/6, 18:35195 (RA;US) 

Sorption of cesium and strontum by zeolite single crystals, 
18:35196 (RA;US) 

Unsaturated transport of inorganic cations in undisturbed soil 
columns, 18:35200 (RA;US) 

Use to titanium-treated zeolite for plutonium, strontium, and ce- 
sium removal from West Valley alkaline wastes and sludge 
wash wastes, 18:35244 (RA;US) 

STRONTIUM 85 

In situ study of radionuclide diffusion into clays with specific de- 

vice: Autolab probe, 18:37153 (R;XE;In French) 
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Migration behavior and sorption mechanisms of radionuclides in 
sedimentary sand stones: Influence of particle size and 
weathering, 18:37170 (R;JP) 

STRONTIUM 90 

Field and laboratory nuclear techniques in the transport study of 
radionuclides in the aeration zone and groundwaters of the 
Russian Federation territory exposed to radioactive contami- 
nation, 18:35897 (RA;XA) 

STRONTIUM OXIDES 
Electrical transport in Lap_,Sr,CuO4_,, 18:36390 (R;US) 
STRUCTURAL CHEMICAL ANALYSIS 

See also DNA SEQUENCING 

Diffraction and holography of photoelectrons and fluorescent x- 
rays, 18:36510 (R;US) 

STRUCTURAL MODELS 

Supercritical thermodynamics of sulfur and nitrogen species: 
Quarterly progress report, April 1, 1993-June 30, 1993, 
18:36527 (R;US) 

STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURE-ACTIVITY RELATIONSHIPS 

Chemical substructure analysis in toxicology, 18:37390 (RA;US) 

Structure activity relationships to assess new chemicals under 
TSCA, 18:36067 (RA;US) 

STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBCRITICAL FLOW 

See LAMINAR FLOW 
SUBSIDENCE (GROUND) 

See GROUND SUBSIDENCE 
SUBSURFACE STRUCTURES 

Dual-band infrared capabilities for imaging buried object sites, 

18:37018 (R;US) 
SUBURBS 
See URBAN AREAS 
SUGAR CANE 

Study examples of multi-purpose pumped storage dam and en- 
ergy utilization system, 18:35599 (IA;JP;in Japanese) 

Study of the agroindustrial alterations induced by the irradiated 
tissue culture in sugar cane, variety NA 56-79, 18:37328 
(1;BR;In Portuguese) 

SULFATES 


Low severity upgrading of F-T waxes with solid superacids: Quar- 

terly report, March 1, 1993-May 31, 1993, 18:34774 (R;US) 
SULFUR 

Biodesulfurization of dibenzothiophene sulfone by an Arthrobac- 
ter sp. and studies on biodesulfurization of Illinois No. 6 coal, 
18:34740 (RA;US) 

Control of pyrite surface chemistry in physical coal cleaning, 
18:34741 (RA;US) 

Development of the selective hydrophobic coagulation process, 
18:34717 (RA;US) 

Direct determination of organic and inorganic sulfur in coal by 
controlled oxidation, 18:34743 (RA;US) 

Mass spectral study of organic sulfur in the polymeric matrix of 
coal, 18:34725 (RA;US) 

Plasma-chemical conversion of hydrogen sulfide into hydrogen 
and sulfur, 18:36242 (R;US) 

Simulation of advanced coal cleaning technologies with ASPEN 
PLUS™, 18:34721 (RA;US) 

Sulfur form and elemental analysis of coal, 18:34744 (RA;US) 

Synthesis and development of processes for the recovery of 
sulfur from acid gases: Part 1, Development of a high- 
temperature process for removal of H2S from coal gas using 
limestone — thermodynamic and kinetic considerations; Part 
2, Development of a zero-emissions process for recovery of 
sulfur from acid gas streams, 18:34785 (R;US) 





SULFUR 32 REACTIONS 

Inclusive analysis of negative charged particles produced in 
sulfur-lead interactions at 200 GeV/c per nucleon, 18:37624 
(R;FR;In French) 

SULFUR COMPOUNDS 
See also SULFATES 
SULFUR FLUORIDES 
SULFUR OXIDES 

Causes and control of microbially induced souring, 18:34898 
(RA;US) 

Travel to Italy and Germany to attend meeting on sulfur 
metabolism and atmospheric chemistry: Foreign trip report, 
April 5-28, 1992, 18:37088 (R;US) 

SULFUR DIOXIDE 
Absorption 

DIAN1D: One-dimensional SO2 Predictions for Duct Injection, 

18:37967 (CM;US) 
Air Pollution 

Model calculations of long term average concentrations of SOs, 
NO, and suspended particulate matters (SPM) in Delhi, 
18:37128 (R;NO) 

Air Pollution Abatement 

Coal-fired high performance power generating system: Quarterly 

progress report, January 1—March 31, 1992, 18:35629 (R;US) 
Air Pollution Control 

A novel carbon-based process for flue gas cleanup, 18:35645 
(RA;US) 

Advanced in-duct sorbent injection for SO, control, 18:35633 
(RA;US) 

Advances in scrubber chemistry, 18:35648 (RA;US) 

An integrated emissions control system for small-scale CWS 
furnaces, 18:36207 (RA;US) 

Development of a flue gas desulfurization process using a novel 
regenerative HBr system, 18:35644 (RA;US) 

Duct injection technology: Engineering and design for commer- 
cial applications, 18:35632 (RA;US) 

High removal wet scrubbing of SO2 and NO, using electrodialy- 
sis and chemical reduction for regeneration, 18:35646 (RA;US) 

Initial work on the fundamental mechanisms in flue gas condi- 
tioning, 18:35639 (RA;US) 

Integrated dry simultaneous 
18:35647 (RA;US) 

Results of combustion and emissions tests of US coals and bri- 
quetted coal/sorbent fuels in underfeed stokers, 18:34712 
(RA;US) 

Retrofit of flue gas desulphurization system at Skawina Power 
Station, 18:35634 (RA;US) 

Scaleup tests and supporting research for the development of 
duct injection technology, 18:35631 (RA;US) 

The systems and the developmental target for IGCC, 18:34845 
(R;US) 

Tung flue gas desulfurization pilot plant, 18:34748 (RA;US) 

Emission 

Travel to Norway to review progress of global emissions inven- 
tories of sulfur dioxide and nitrogen oxides: Foreign trip 
report, June 20—July 6, 1992, 18:37082 (R;US) 

Gas Flow 

DIAN1D: One-dimensional SO2 Predictions for Duct Injection, 

18:37967 (CM:US) 
Removal 

DIAN1D: One-dimensional SO2 Predictions for Duct Injection, 

18:37967 (CM;US) 
SULFUR FLUORIDES 
Experimental study of a shock accelerated thin gas layer, 
18:37454 (R;US) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 

See also SULFUR DIOXIDE 

Combined SO,/NO, control with SOXAL™ process an electrodi- 
alytic regenerative wet scrubbing process, 18:34749 (RA;US) 

Cost-effective catalyst for combined SO,, NOx, and particulate 
control, 18:34746 (RA;US) 


SO2/NO, control process, 


SUPERCONDUCTING SUPER COLLIDER 


SULFUR SULFIDES 
See SULFUR 
SULFURIC ACID 
Tropospheric chemistry of natural hydrocarbons, aldehydes, 
and peroxy radicals: Their connections to sulfuric acid pro- 
duction and climate effects, 18:37080 (R;US) 
SUPER PHENIX REACTOR 
Analysis of an HCDA in a fast reactor with a multiphase and 
multicomponent behaviour law, 18:35829 (R;FR) 
SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
New Mexico Supercomputing Challenge 1993 evaluation report: 
Progress report, 18:37987 (R;US) 
SUPERCONDUCTING CABLES 
Current loop decay in Rutherford-type cables, 18:36947 (R;US) 
Initial results of strand produced in Phase 2 of the SSCL Vendor 
Qualification Program, 18:36936 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 
Field emitted electron trajectories for the CEBAF cavity, 
18:36800 (R;US) 
SUPERCONDUCTING COILS 
Experimental results of 40-kA Nb3Al conductor, 18:37870 
(R;JP;in Japanese) 
Interstrand resistance of DSA328 inner coil, 18:36933 (R;US) 
Quench analysis for the ITER CS coil, 18:37872 (R;JP;In Japan- 
ese) 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
Superconducting flux flow devices, digital circuits and memo- 
ries, 18:37771 (R;US) 
Superconductivity Technology Program for electric power sys- 
tems: Proceedings, 18:37763 (R;US) 
SUPERCONDUCTING FILMS 
Particles on surfaces of laser ablated Y;Ba.Cu307_,; films, 
18:36395 (R;US) 
SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
High temperature superconducting current leads for micro- 
SMES application, 18:37755 (R;US) 
SMES benefit analysis using a product cost model for Puget 
Sound applications, 18:36037 (R;US) 
SUPERCONDUCTING MAGNETS 
A small refrigerator system for cooling thermal shield of a large 
superconducting magnet, 18:36998 (R;JP) 
Axial variations in the magnetic field of superconducting dipoles 
and quadrupoles, 18:36790 (R;US) 
Designing, fabricating, and testing cost effective structural com- 
posite for the SSCL magnets, 18:36950 (R;US) 
Heat leak testing of a superconducting RHIC dipole magnet at 
Brookhaven National Laboratory, 18:36840 (R;US) 
Improved cable insulation for superconducting magnets, 
18:36835 (R;US) 
Large aperture quadrupoles for RHIC interaction regions, 
18:36836 (R;US) 
Operational modes and control philosophy of the SSCL Magnet 
Test Lab. (MTL) cryogenic system, 18:36951 (R;US) 
Quench propagation study for the BNL-built, full-length, 50mm 
aperture SSC model dipoles, 18:36834 (R;US) 
Regulation loops for the ring magnet power supplies in the SSC 
accelerator complex, 18:36940 (R;US) 
Report on the program of 4 K irradiation of insulating materials 
for the Superconducting Super Collider, 18:36931 (R;US) 
Variation in a1 saturation in SSC collider dipoles, 18:36791 (R;US) 
“B” series RHIC arc quadrupoles, 18:36837 (R;US) 
SUPERCONDUCTING MOTORS 
Operation of a test bed axial-gap brushless de rotor with a su- 
perconducting stator, 18:37762 (R;US) 
SUPERCONDUCTING SUPER COLLIDER 
High energy physics program at Texas A&M University: Final 
report, April 1, 1990—March 31, 1991, 18:37468 (R;US) 
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SUPERCONDUCTING SUPER COLLIDER 
Beam Emittance 


Beam Emittance 
Real-time modeling of transverse emittance growth due to 
ground motion, 18:36826 (R;US) 
Beam Luminosity 
Energy and luminosity limits of hadron supercolliders, 18:36782 
(R;US) 
Betatron Oscillations 
Studies of local horizontal-vertical betatron coupling in the Fer- 
milab Main Ring, 18:36825 (R;US) 
Computer Architecture 
Physics Detector Simulation 
ture/utilization, 18:36939 (R;US) 
Control Systems 
Determination of optimal gains for constrained controllers, 
18:36934 (R;US) 
Cryogenics 
Cryogenic systems for the SSC and the status of their develop- 
ment, 18:36949 (R;US) 
Data Acquisition Systems 
Data Acquisition for super colliders, 18:36935 (R;US) 
Data Base Management 
SISSY: An example of a multi-threaded, networked, object- 
oriented databased application, 18:36937 (R;US) 
Design 
SSC collider arc lattice, 18:36943 (R;US) 
Spool pieces at the SSCL, 18:36942 (R;US) 
Helium Dilution Refrigerators 
Design verification and acceptance tests of the ASST-A helium 
refrigeration system, 18:36948 (R;US) 
Impedance 
Pumping slots: Coupling impedance calculations and estimates, 
18:36932 (R;US) 
Liners 
R&D of a prototype SSC 80-K Synchrotron Radiation Liner Sys- 
tem in a half-cell of 4-K magnets, 18:36944 (R;US) 
Mechanical Vibrations 
Real-time modeling of transverse emittance growth due to 
ground motion, 18:36826 (R;US) 
Neutron Dosimetry 
Neutron dosimetry program: Problems and solutions related to 
the superconducting super collider, 18:37358 (RA;US) 
Progress Report 
Superconductor supercollider front end development: Ring 
imaging Cerenkov studies; and warm liquid calorimetry: An- 
nual technical progress report, September 1, 1992—August 
31, 1993, 18:37764 (R;US) 
Proton Channeling 
Effects on channeling of radiation damage due to 28-GeV pro- 
tons, 18:36946 (R;US) 
Radiation Detectors 
Physics Detector Simulation Facility Phase Il system software 
description, 18:36938 (R;US) 
Radiometric Surveys 
An aerial radiological survey of the Superconducting Super Col- 
lider Laboratory and surrounding area, Waxahachie, Texas: 
Date of survey: July-August 1991, 18:36773 (R;US) 
Superconducting Magnets 
Designing, fabricating, and testing cost effective structural com- 
posite for the SSCL magnets, 18:36950 (R;US) 
Improved cable insulation for superconducting magnets, 
18:36835 (R;US) 
Quench propagation study for the BNL-built, full-length, 50mm 
aperture SSC model dipoles, 18:36834 (R;US) 
Regulation loops for the ring magnet power supplies in the SSC 
accelerator complex, 18:36940 (R;US) 
Variation in a; saturation in SSC collider dipoles, 18:36791 (R;US) 
Vacuum Systems 
Vacuum system for super-accelerator SSC, 18:36856 (RA;JP;In 
Japanese) 
SUPERCONDUCTING WIRES 
High temperature superconducting current leads for micro- 
SMES application, 18:37755 (R;US) 
Superconductivity Technology Program for electric power sys- 
tems: Proceedings, 18:37763 (R;US) 


Facility (PDSF)  architec- 
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The effect of Ti conduit on the critical current in (Nb,Ti)3Sn 
cable-in-conduit conductors, 18:37865 (R;JP;in Japanese) 
SUPERCONDUCTIVITY 
Crossover from BCS to Bose superconductivity: A functional in- 
tegral approach, 18:37758 (R;US) 
SUPERCONDUCTORS 
See also HIGH-TC SUPERCONDUCTORS 
ORGANIC SUPERCONDUCTORS 
TYPE-Il SUPERCONDUCTORS 
Dimensional crossover in the torque in a layered superconduc- 
tor, 18:37759 (R;US) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFUND 
See US SUPERFUND 
SUPERGRAVITY 
The super Weierstrass (¢-function and operator product expan- 
sions in 2D-induced supergravity on the supertorus, 18:37437 
(R;XA) 
SUPERHEAVY ELEMENTS 
See TRANS 104 ELEMENTS 
SUPERLATTICES 
Forward scattering of neutrons from polymeric and magnetic 
multilayers, 18:37724 (R;US) 
Stability of artificial intermetallic superlattices, 18:36376 (RA;US) 
SUPERNOVAE 
New production mechanisms for unstable nuclei in stars, super- 
novae, and the big bang, 18:37465 (R;US) 
SUPERSYMMETRIC PARTICLES 
See SPARTICLES 
SUPERSYMMETRY 
Simulating supersymmetry with ISAJET 7.0/ISASUSY 1.0, 
18:37475 (R;US) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPORTED LIQUID MEMBRANES 
Metal ion separations using reactive membranes, 18:35236 
(RA;US) 
SUPPORTS 
General vibration monitoring: Coupling between a storage ring 
tunnel I-beam support structure and the tunneV/basemat (Ad- 
vanced Photon Source, mechanical vibration modes), 
18:36770 (R;US) 
SURFACE AIR 
Monitoring network for air and precipitation measurements in 
Sweden, 18:37104 (R;SE;lIn Swedish) 
SURFACE CLEANING 
Electric discharge cleaning method of vacuum chamber apply- 
ing PIG discharge: Cleaning by oxygen plasma, 18:36872 
(RA;JP;ln Japanese) 
SURFACE COATING 
Surface modification for corrosion resistance, 18:34736 (R;US) 
SURFACE CONTAMINATION 
Risk assessment based on current release standards for ra- 
dioactive surface contamination, 18:37137 (R;US) 
SURFACE PROPERTIES 
International bulletin on atomic and molecular data for fusion. 
No. 42-45 Mar 1991 - Dec 1992, 18:37692 (|;XA) 
International bulletin on atomic and molecular data for fusion. 
No. 46, 18:37693 (1;XA) 
Neutron reflection interferometry, 18:37723 (R;AU) 
SURFACE TREATMENTS 
Correlative study of scratch and wear behaviour of several sur- 
face treatments for uses in nuclear industries, 18:36712 (R;FR) 
The influence of electron irradiation on adhesion of metal films, 
18:36349 (IA;IL) 
SURFACE WATERS 
See also LAKES 
PONDS 
STREAMS 
WATER RESERVOIRS 
Environmental surveillance at Los Alamos during 1991: Envi- 
ronmental protection group, 18:35334 (R;US) 





Hydrogeochemical modelling of pollutant transport in surface 
water systems, 18:37205 (RA;XA) 

Methodologies and approaches in experimental studies, using 
radioisotope tracers, of pollutant transport in hydrological en- 
vironment, 18:37203 (RA;XA) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Characterization of self-conjugate minimal surfaces in R’°, 
18:37431 (R;XA) 

Diffraction and holography of photoelectrons and fluorescent x- 
rays, 18:36510 (R;US) 

Some remarks on the symmetry of self-conjugate minimal sur- 
faces in R®, 18:37446 (R;XA) 

Transportation cask contamination weeping: A program leading 
to prevention, 18:35102 (RA;US) 

SURFACTANTS 

Comparative analysis of microbially mediated oil recovery by 
surfactants produced by Bacillus licheniformis and Bacillus 
subtilis, 18:34886 (RA;US) 

Laboratory evaluation of surfactants as steam diverters, 
18:34947 (RA;US) 

Metal ion separations using reactive membranes, 18:35236 
(RA;US) 

Surfactant selection for gas foam applications, 18:34949 (RA;US) 

The application of microbial enhanced oil recovery to Trinida- 
dian oil wells, 18:34894 (RA;US) 

The compatibility of biosurfactants on degassed oil and the dis- 
placement efficiency of biosurfactant/sulfonate - alkaline - 
polymer system, 18:34885 (RA;US) 

SURGERY 
The gamma knife: Dose and risk evaluation, 18:37282 (R;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Analysis of accidents during the mid-loop operating state at a 

PWR, 18:35708 (RA;US) 
SURRY-2 REACTOR 

Analysis of accidents during the mid-loop operating state at a 

PWR, 18:35708 (RA;US) 
SURRY-3 REACTOR 

Analysis of accidents during the mid-loop operating state at a 

PWR, 18:35708 (RA;US) 
SURRY-4 REACTOR 
Analysis of accidents during the mid-loop operating state at a 
PWR, 18:35708 (RA:US) 

SURVEILLANCE (RADIOACTIVITY) 

See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 

See RADIATION MONITORING 
SUSPENSIONS 

Advanced in Macrostatistical Hydrodynamics, 18:37456 (R;US) 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEDEN 

Air pollution in southern Sweden - Deposition and effects 1992, 
18:37106 (R;SE;In Swedish) 

Energy for generations to come. Conclusions and recommenda- 
tions: An IVA-study of needs and prerequisities for research 
and technical development for the 2000s, 18:36117 (R;SE;In 
Swedish) 

Energy for generations to come: Part 3. Energy research: Op- 
tions for the 21st century, 18:36119 (R;SE;In Swedish) 

Evaluation of the program for efficient energy use, 18:36163 
(R;SE;In Swedish) 

Installations of instruments for continuous measurements of 
NOx, SO2 and CO, 18:37133 (R;SE;in Swedish) 

Monitoring network for air and precipitation measurements in 
Sweden, 18:37104 (R;SE;In Swedish) 

Radon in houses and lung cancer: An epidemiological study in 
Sweden, 18:37326 (R;SE;In Swedish) 


SYNROC PROCESS 


Strategy for constraining carbon dioxide emissions from road 
traffic, 18:36111 (R;SE;iIn Swedish) 
SWEDISH ORGANIZATIONS 
Ordinance (1988:523) on instructions for the State Nuclear 
Power Inspectorate, 18:38041 (1;SE;lIn Swedish) 
SWIRL FLOW 
See VORTEX FLOW 
SWITCHES 
See also PLASMA SWITCHES 
SEMICONDUCTOR SWITCHES 
Experimental comparison of the different methods for seismic 
qualification of electrical cabinets, 18:36581 (R;FR;In French) 
Experimental comparison of various seismic qualification meth- 
ods for class 1-E electrical equipments, 18:36584 (R;FR) 
SWITZERLAND 
Agreement between the Swiss Federal Council and the Govern- 
ment of the Kingdom of Belgium for co-operation in the 
peaceful uses of nuclear energy, 18:38042 (1;CH;In French) 
Ordinance on distribution of iodine tablets to the population, 
18:35379 (1;CH;In French) 
SYMMETRY GROUPS 
CP violating form factors for three gauge boson vertex in the 
two Higgs doublet and left-right symmetric models, 18:37570 
(R;AU) 
Matrix near rings and pseudo distributivity, 18:37407 (R;XA) 
SYMPATHECTOMY 
See SURGERY 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Center for X-Ray Optics, 1992, 18:37750 (R;US) 


Diffraction and holography of photoelectrons and fluorescent x- 
rays, 18:36510 (R;US) 


Simulation of the time dependent Faraday effect for synchrotron 


radiation, 18:37725 (R;US) 


Synchrotron 
(RA;US) 


SYNCHROTRON RADIATION SOURCES 
See also ADVANCED LIGHT SOURCE 
ADVANCED PHOTON SOURCE 
NSLS 
SPRING-8 STORAGE RING 

Beamline upgrades, 18:36827 (RA;US) 

Design considerations for a 60 meter permanent magnet undu- 
lator for the SLAC Linac Coherent Light Source (LCLS), 
18:36906 (R;US) . 

High energy synchrotron radiation sources, 18:36979 (R;US) 

infrared (IR) vs x-ray power generation in the SLAC Linac Co- 
herent Light Source (LCLS), 18:36786 (R;US) 

Optimum steering of photon beam lines in SPEAR, 18:36907 
(R;US) 

Vacuum system of ultrasmall size superconducting SR light 
source ‘Aurora’, 18:36960 (RA;JP;In Japanese) 

X-ray beam lines and beam line components for the SLAC Linac 
Coherent Light Source (LCLS), 18:36905 (R;US) 

SYNCHROTRONS 
See also FERMILAB TEVATRON 
NSLS 
SERPUKHOV SYNCHROTRON 
SERPUKHOV TEVATRON 

KAON project and prospects, 18:37561 (RA;JP) 

Measurement of rate of gas emission in adhesives for polyimide 
film windows, 18:36878 (RA;JP;In Japanese) 

Postbuckling behavior of windows subjected to synchrotron ra- 
diation x-rays, 18:36830 (R;US) 

Preliminary test of vacuum system of SPring-8 synchrotron, 
18:36964 (RA;JP;In Japanese) 

Present status of vacuum system of TARN-2, 
(RA;JP;In Japanese) 

SYNROC PROCESS 

Studies of waste form and buffer material performance at Japan 

Atomic Energy Research Institute, 18:35191 (R;JP) 


radiation-based materials science, 18:37666 


18:36860 
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SYNTHESIS GAS 


SYNTHESIS GAS 

Bench-scale demonstration of biological production of ethanol 
from coal synthesis gas: Quarterly report, April 1, 1993-June 
30, 1993, 18:34776 (R;US) 

Novel approaches to the production of higher alcohols from syn- 
thesis gas: Quarterly technical progress report No. 10, 
January 1, 1993—March 31, 1993, 18:34767 (R;US) 

SYNTHETIC FUELS 

Proceedings of the opportunities in the synfuels industry, 

18:35626 (R;US) 
SYNTHETIC MATERIALS 

See also PLASTICS 

The direct synthesis of organic and organometallic-containing 
MICA-type aluminosilicates, 18:36417 (R;US) 

SYNTHETIC-APERTURE RADAR 

Sensor feature fusion for detecting buried objects, 18:37048 

(R;US) 
SYNTHINE PROCESS 
See FISCHER-1 
SYSTEMS ANALYSIS 

A system analysis computer model for the High Fiux Isotope 
Reactor (HFIRSYS Version 1), 18:35988 (R;US) 

RELAP5/MOD3 AP600 problems, 18:35731 (R;US) 

Transportation package design using numerical optimization, 
18:35086 (RA;US 


+ 


T CODES 

TAP-LOOP: Thermal Analysis of Closed Systems, 18:37973 
(CM;US) 

The TORSED method for construction of TORT boundary 
sources from external DORT flux files, 18:37658 (R;US) 

T INVARIANCE 

Search for T-violation in K* 

T violation in K* 
(RAJP 

T MATRIX 

See S MATRIX 
TADPOLES 

See LARVAE 
TANDEM ELECTROSTATIC ACCELERATORS 

New uses for the Tandem Van de Graaff Accelerator., 18:36753 

(JA;MX;In Spanish) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Advanced chemical separations in support of the clean option 
Strategy, 18:35119 (R;US) 

Continuum soil modeling in the static analysis of buried struc- 
tures, 18:35261 (R;US) 

Corrective action strategy for single-shell tanks containing or- 
ganic chemicals, 18:35260 (R;US) 

Establishing in situ conditions of Hanford waste tanks subjected 
to the aging effects of thermal degradation and creep of con- 
crete, 18:36416 (R;US) 

Function analysis of the single-shell Tank Waste Retrieval Ma- 
nipulator System: Environmental Restoration and Waste 
Management Program, 18:35344 (R;US) 

Hydrodynamic effect in a tank containing two liquids, 18:35992 
(R;US) 

Savannah River Plant 200 Area, Bidg. 241-F&H, Additions to 
existing coilless waste storage tanks: Project 8980, 18:35252 
(R;US) 

Savannah River Plant 200 Area, Bldgs. 241-F and H, Additions 
to existing coilless waste storage tanks: Project 8980, 
18:35253 (R;US) 

Seismically induced loads on internal components submerged 
in waste storage tanks, 18:35263 (R;US) 

Thermal degradation of concrete in the temperature range from 
ambient to 315°C (600°F), 18:35121 (R;US) 

Use of outdoor containments at Westinghouse Hanford Com- 
pany, 18:35264 (R;US) 


—+ 7° pty decay, 18:37558 (RA;JP) 
+a pty and K* — a*y*yu~ decays, 18:37563 
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Waste tank temperature studies, 18:35185 (R;US) 
TANTALATES 

NNN-lsing model simulation of nanodomain textures in relaxor- 
type lead scandium tantalate, 18:37737 (R;AU) 

Polar and chemical domain structures of lead scandium tanta 
late (PST), 18:36415 (R;AU) 

TANTALUM 181 TARGET 

Cross sections of fast neutron capture and transmission for the 
rare earth element isotopes, '®'Ta and 1870, 18:37626 
(R;RU;in Russian) 

The Boltzmann temperature of negative pions in inelastic (d, a, 
C) + (C, Ta) collisions at 4.2 A GeV/c, 18:37641 (RA;RU) 

TANTALUM BORIDES 

Chemical dynamics of the synthesis of refractory-metal car 

bides, 18:36413 (RA;US) 
TANTALUM CARBIDES 

Chemical dynamics of the synthesis of refractory-metal car- 
bides, 18:36413 (RA;US) 

Performance of carbon-based hot frit substrates: 2, Coating 
performance studies in hydrogen at atmospheric pressure 
18:36426 (R;US) 

TANZANIA 
Rural electrification in Tanzania: Past experiences - New ap- 
proaches, 18:36164 (R:SE) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OjlL SANDS 
TARGETS 
See also CARBON 12 TARGET 
DEUTERIUM TARGET 
EUROPIUM 151 TARGET 
EUROPIUM 153 TARGET 
GOLD 197 TARGET 
HAFNIUM 178 TARGET 
HYDROGEN 1 TARGET 
ION BEAM TARGETS 
LASER TARGETS 
LEAD 207 TARGET 
LITHIUM 6 TARGET 
OSMIUM 187 TARGET 
POLARIZED TARGETS 
TANTALUM 181 TARGET 
TRITIUM TARGET 
URANIUM 235 TARGET 
Computed tomography of INEL New Production Reactor target 
compacts, 18:35989 (R;US) 
High density implosions with the RHALE code, 18:37847 (R;US) 
TAU NEUTRINOS 

The physics of the + neutrino, 18:37599 (R;FR) 
TAXES 

Progress report on the AMT analysis, 18:34969 (R;US) 
TECHNETIUM 

Advanced technology, 18:35224 (RA;US) 

Relation between the chemical properties and biodistribution in 
rats of 99mTc-DMSA compounds as a function of pH, 
18:37327 (IA;AR;In Spanish) 

TECHNETIUM 99 

°8™Te¢ radiopharmaceuticals for 
18:37258 (RA;US) 

Quantification of brain perfusion with tracers retained by the 
brain, 18:37270 (RA;US) 

Sensitivity analysis of integrated radionuclide transport based 
on a three-dimensional geochemical/geophysical model, 
18:35201 (RA;US) 

TECHNOLOGY TRANSFER 

Clean coal technology transfer to developing countries, 
18:36116 (IA;JP;In Japanese) 

EPA and the Federal Technology Transfer Act: 
knocks, 18:36114 (RA;US) 

TELESCOPES 


Laser guide star adaptive optics: Present and future, 18:37464 
(R;US) 


brain perfusion imaging, 


Opportunity 





Laser guide star measurements at Lawrence Livermore Na- 
tional Laboratory, 18:37025 (R;US) 
TELEVISION CAMERAS 
Initial laboratory evaluation of color video cameras: Phase 2, 
18:35365 (R;US) 
TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
TEMPERATURE CONTROL 
Power regulation in single family houses with warm air central 
heating: Economy - function - comfort, 18:36206 (R;SE;In 
Swedish) 
TENNESSEE 
Resource management plan for the Oak Ridge Reservation: 
Volume 29, Rare plants on the Oak Ridge Reservation, 
18:37178 (R;US) 
Use of information resources by the state of Tennessee in risk 
assessment applications, 18:36087 (RA;US) 
TENSOR FIELDS 
The Einstein tensor characterizing some Riemann spaces, 
18:37433 (R;XA) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also TRITIUM SYSTEMS TEST ASSEMBLY 
Liquefied Gaseous Fuels Spill Test Facility: Overview of STF 
capabilities, 18:37092 (R;US) 
Operational modes and control philosophy of the SSCL Magnet 
Test Lab. (MTL) cryogenic system, 18:36951 (R;US) 
Power Systems Development Facility: Quarterly technical 


progress report, January 1—March 31, 1993, 18:35652 (R;US) 
The Next Linear Collider Test Accelerator, 18:36789 (R;US) 
TEST WELLS 
See EXPLORATORY WELLS 
TESTING 
See also PERFORMANCE TESTING 
A Sandia Technology Bulletin: Testing technology, July 1993, 


18:36717 (R;US) 
TEVATRON 
See FERMILAB TEVATRON 
TEXTILES 
Solid-on-solid processing of textiles: A technical case study, 
18:36244 (R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Dominance of convective heat transport in the core of TFTR 
(Tokamak Fusion Test Reactor) supershot plasmas, 18:37842 
(R;US) 
ICRF direct electron heating experiments in TFTR, 18:37817 
(R;US) 
Observations of fast ion losses due to toroidal Alfven eigen- 
modes in TFTR, 18:37843 (R;US) 
Parametric variations of ion transport in TFTR, 18:37833 (R;US) 
Recent progress on MHD-induced loss of D-D fusion products in 
TFTR, 18:37840 (R;US) 
Studies of global energy confinement in TFTR supershots, 
18:37839 (R;US) 
Studies of local electron heat transport on TFTR, 18:37836 (R;US) 
THALLIUM 
Superconductivity Technology Program for electric power sys- 
tems: Proceedings, 18:37763 (R;US) 
THE GEYSERS 
See GEYSERS GEOTHERMAL FIELD 
THERMAL ANALYSIS 
MANTA: steady-state thermal-hydraulic analysis, 
(CM;US) 
MARGE/SLUMP: Maximum Temperature LMFBR Fuel Pin, 
18:37969 (CM;US) 
SIEX: LMFBR Fuel Pin Thermal Performance Model, 18:37970 
(CM;US) 
TAP-LOOP: Thermal Analysis of Closed Systems, 18:37973 
(CM;US) 


18:37971 


THERMONUCLEAR WEAPONS 


THERMAL DEGRADATION 
Heat loading limits for solid transuranic wastes storage, 
18:35273 (R;US) 
THERMAL DIFFUSION 
Solving P.D.E. via boolean automata, 18:37783 (IA;IL) 
THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL INSULATION 

High temperature priclase insulation, 18:36345 (IA;IL) 

Report on the program of 4 K irradiation of insulating materials 
for the Superconducting Super Collider, 18:36931 (R;US) 

THERMAL NEUTRONS 
Absolute measurement of thermal neutron flux by using natural 
copper foil, 18:37657 (R;KP;in Korean) 

THERMAL PHOTOGRAPHY 

See INFRARED THERMOGRAPHY 
THERMAL POLLUTION (AIR) 

See AiR POLLUTION 
THERMAL POLLUTION (WATER) 

See WATER POLLUTION 
THERMAL RECOVERY 

Feasibility study of heavy oil recovery in the Midcontinent region 
(Kansas, Missouri, Oklahoma), 18:34939 (R;US) 

Longevity calculations for HDR geothermal reservoirs, 18:35585 
(RA;US) 

THERMAL STORAGE 
See HEAT STORAGE 
THERMIONIC DIODES 

Observation of reflected waves on the SABRE positive polarity 

inductive adder MITL, 18:36894 (R;US) 
THERMODYNAMICS 

Vectorization and improvement of nuclear codes, (2): 
SPARKLE, DREAM, HERMES, RELAP5/MOD3, 18:37985 
(R;JP;in Japanese) 

THERMOLUMINESCENT DOSEMETERS 

Combination TLD/TED task progress, 18:37365 (RA;US) 

Dosimeters for measuring neutron dose equivalent: New ap- 
proaches, 18:37370 (RA;US) 

Laser-heated thermoluminescence neutron dosimetry, 18:37368 
(RA;US) 

Neutron dosimetry using optically stimulated luminescence, 
18:37367 (RA;US) 

Neutron personnel dosimetry intercomparison studies, 18:37364 
(RA;US) 

Reusability of CaF2:Mn TLDS photon irradiations at high 
absorbed-dose levels, 18:37011 (R;US) 

The Martin Marietta Energy Systems personnel neutron dosime- 
try program, 18:37356 (RA;US) 

THERMOLUMINESCENT DOSIMETRY 

Laser-heated thermoluminescence neutron dosimetry, 18:37368 

(RA;US) 
THERMONUCLEAR REACTIONS 

Neutron detectors for measuring the fusion burn history of ICF 

targets, 18:37905 (RA;US) 
THERMONUCLEAR REACTOR MATERIALS 

Issues related to mechanical properties of neutron-irradiated ce- 
ramics, 18:37880 (R;US) 

Outgas and vacuum seal characteristics of irradiated polyimide 
O-ring, 18:37867 (R;JP;iIn Japanese) 

Proceedings of Japan-U.S. workshop P-196 on high heat flux 
components and plasma surface interactions for next devices, 
18:37890 (R;JP) 

THERMONUCLEAR REACTORS 
See also D-T REACTORS 
LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 

A method of safety assurance for fusion experimental reactor, 
18:37878 (R;JP;In Japanese) 

Characteristics of pebble packing into in-pile mockup on fusion 
blanket, 18:37864 (R;JP;In Japanese) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 
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THERMOPLASTICS 


THERMOPLASTICS 
A process to recover plastics from obsolete automobiles by us- 
ing solvents at ambient pressure, 18:36267 (R;US) 
THERMOSYPHONS 
A parametric study of heat transfer within a planar ther- 
mosyphon, 18:36678 (R;US) 
THIN FILMS 
Correlation of electronic structure with processing of advanced 
substitutional alloys, 18:36374 (RA;US) 
Magnetic ultrathin films, surfaces, and multilayers, 18:36461 
(RA;US) 
Structural characterization of epitaxial thin films by reciprocal 
space mapping, 18:37728 (IA;IL) 
THIOPHENE 
[Electron transfer activation of thiophene]: 
18:36525 (R;US) 
THIOPHENES 
See POLYCYCLIC SULFUR HETEROCYCLES 
THIRD-HARMONIC GENERATION 
See HARMONIC GENERATION 
THORIUM 
Crystallographic phase transitions in actinide metals as a func- 
tion of pressure, 18:36572 (R;US) 
THORIUM 232 
Natural series nuclide and rare-earth element studies of ground- 
waters from two radioactive deposits, 18:37201 (RA;XA) 
THORIUM PHOSPHATES 
Contribution to the study of thorium orthophosphate solubility in 
nearly neutral media, with or without phosphate ion additions, 
18:36571 (R;FR;in French) 
THOROTRAST 
Flow-cytometric measurements of somatic cell mutations in 
Thorotrast patients, 18:37384 (R;JP) 
THREE MILE ISLAND-2 REACTOR 
Fuel debris analysis of TMI-2: Fuel and structural materials be- 
haviour, 18:35740 (RA;XA) 
THULIUM IONS 
Energy transfer between thulium and praseodymium ions in 
solids, 18:36441 (R;US) 
THULIUM ISOTOPES 
lonization yield in a three step photoionization process of an 
optically thick atomic column: numerical modelization and ex- 
periments in thulium, 18:37675 (R;FR) 
TIDAL POWER 
Tidal power from the River Mersey: A feasibility study. Stage III 
and IIIA report, 18:35597 (R;GB) 
TIDAL POWER PLANTS 
Estuary wader capacity following severe weather mortality, 
18:35596 (R;GB) 
TIGHT SANDS 
See SANDSTONES 
TIME-REVERSAL INVARIANCE 
See T INVARIANCE 
TIME-SERIES ANALYSIS 
Summary of the working meeting for the preparation of HQDS, 
18:36224 (1;DK) 
TISSUE-EQUIVALENT DETECTORS 
Using tissue equivalent proportional counters to determine dose 
equivalent, 18:37373 (RA;US) 
TITANATES 
See also PZT 
The electromechanical properties of tetragonal BaTiO, and 
PbTiO3 single crystals, 18:36421 (R;US) 
The multicomponent lineshape of the anharmonic A,(TO) 
phonon in PbTiO3, 18:36420 (R;US) 
TITANIUM 
Characteristics of shock-compressed configuration of Ti and Si 
powder mixtures, 18:36410 (R;US) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
On the experimental determination of low order structure factors 
in TiAl by energy filtered convergent beam electron diffraction, 
18:36310 (R;US) 


Progress report, 
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TITANIUM BASE ALLOYS 

The time reversal technique to improve ultrasonic inspection of 

titanium alloys, 18:36640 (RA;US) 
TITANIUM BORIDES 

Chemical dynamics of the synthesis of refractory-metal car- 
bides, 18:36413 (RA;US) 

Hydrodynamic compressibility of 
18:36411 (R;US) 

TITANIUM CARBIDES 

Chemical dynamics of the synthesis of refractory-metal car- 

bides, 18:36413 (RA;US) 
TITANIUM OXIDES 

Electronic structure of a single oxygen vacancy in rutile TiO., 

18:37668 (R;XA) 
TITANIUM SILICIDES 
Characteristics of shock-compressed configuration of Ti and Si 
powder mixtures, 18:36410 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TOKAMAK DEVICES 
See also COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
ITER TOKAMAK 
JET TOKAMAK 
JT-60 TOKAMAK 
JT-60U TOKAMAK 
TFTR TOKAMAK 

A novel scheme to handle highly pulsed loads with a standard 
helium refrigerator, 18:37901 (R;US) 

Fusion Plasma Theory Grant: Task 3, Auxiliary Radiofrequency 
Heating of Tokamaks: Annual report, November 16, 1992- 
November 15, 1993, 18:37818 (R;US) 

Influence of trapped thermal particles on internal kink modes in 
high temperature tokamaks, 18:37834 (R;CH) 

Instrumentation for plasma diagnosis in TN (Novillo Tokamak), 
18:37829 (IA;MX;In Spanish) 

Mass spectrometry instrumentation in TN (Novillo Tokamak)., 
18:37859 (IA;MX;In Spanish) 

Participation at the US-Japan workshop on rf heating and cur- 
rent drive in confinement systems tokamaks: Foreign trip 
report, November 16—November 22, 1991, 18:37825 (R;US) 

Theoretical and numerical studies in magnetic fusion: Progress 
report, 1992-1993, 18:37819 (R;US) 

Transport implications of non-monotonic-q tokamak configura- 
tions, 18:37844 (R;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 

TOKAMAK TYPE REACTORS 

See also COMPACT IGNITION TOKAMAK 

Princeton University Plasma Physics Laboratory Theory Division 
quarterly report, January 1—March 31, 1993, 18:37845 (R;US) 

TOLUENE 

Electron reactions in nonpolar liquids: 

18:36522 (R;US) 
TOMOGRAPHY 
High resolution, three dimensional soft x-ray imaging, 18:37241 
(R;US) 
TOOLS 
See also CUTTING TOOLS 
MACHINE TOOLS 
Electrodecontamination of tools and internal surface of metal 
pipe, 18:37325 (RA;XA) 
TOP ACCIDENTS 
See TRANSIENT OVERPOWER ACCIDENTS 
TOP PARTICLES 

Electroweak physics at the Tevatron collider, 18:37588 (R;US) 

Recent Fermilab results on hadroproduction of heavy flavors, 
18:37543 (R;US) 

Recent results on top, bottom and exotic physics at the Teva- 
tron, 18:37576 (R;US) 


high-strength ceramics, 


Pressure effects, 





Search for top quark with DO detector, 18:37525 (R;US) 

Top and Higgs mass predictions in supersymmetric SU(5) model 
with big top quark Yukawa coupling constant, 18:37586 (R;FR) 

Top search at the Tevatron, 18:37542 (R;US) 

TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOWN GAS 

Gasworks sites in Sweden: Inventory of the need for after- 
treatment of the country’s gasworks sites, 18:37185 (R;SE;In 
Swedish) 

TOXIC MATERIALS 

Analysis of explosion-induced releases of toxic materials at an 
environmental restoration project, 18:35357 (R;US) 

Evolution of toxicology information systems, 18:36064 (RA;US) 

Panel 6, Logistics, 18:36299 (RA;US) 

The TSCA interagency testing committee’s approaches to 
screening and scoring chemicals and chemical groups: 1977- 
1983, 18:36069 (RA;US) 

TOXIC SUBSTANCES CONTROL ACT 
See TOXIC SUBSTANCES CONTROL ACTS 
TOXIC SUBSTANCES CONTROL ACTS 

Structure activity relationships to assess new chemicals under 
TSCA, 18:36067 (RA;US) 

The TSCA interagency testing committee’s approaches to 
screening and scoring chemicals and chemical groups: 1977- 
1983, 18:36069 (RA;US) 

TOXICITY 
National toxicology program chemical nomination and selection 
process, 18:36079 (RA;US) 

TRACE ELEMENTS 

See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 
TRACKS 

See PARTICLE TRACKS 
TRAFFIC CONTROL 

Traffic and the environment in relation to municipal planning: In- 
formation, 18:36241 (R;DK;In Danish) 

TRAILERS 

Durability testing of the high-capacity GA-4/GA-9 trailer, 
18:36610 (R;US) 

The design, fabrication and maintenance of semi-trailers 
employed in the highway transport of weight-concentrated ra- 
dioactive loads, 18:35305 (RA;US) 

TRANS 104 ELEMENTS 
Spontaneous fission half-lives for ground state nuclides, 
18:37620 (R;US) 

TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 

See RADIONUCLIDE KINETICS 
TRANSFORMATIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSFORMERS 

Comments about the use of a Zig-Zag transformer to reduce the 
neutral current created by unbalanced nonlinear loads, 
18:36849 (R;US) 

TRANSIENT OVERPOWER ACCIDENTS 

Effects of high power transients on the operational status of 
LWR fuel - Experimental investigations at Studsvik, 18:36001 
(RA;XA) 

TRANSIENTS 

Behaviour of preirradiated LWR fuel rods under reactivity initi- 
ated accident conditions, 18:35669 (RA;XA) 

Development of transient data processing system in the NSRR 
experiments, 18:35984 (R;JP;in Japanese) 

RELAP5/MOD3 AP600 problems, 18:35731 (R;US) 

Results of validation of the ICARE2 code in the PBF SFD 1.4 
experiment, 18:35741 (RA;XA) 


TRANSPORTATION SYSTEMS 


TRANSISTOR SWITCHING CIRCUITS 
SPICE macromodel for a 1-megawatt power MOSFET switch, 
18:37042 (R;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SCANDIUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
VANADIUM 

Defects in semiconductors: An optical and electrical study of sil- 
icon, Si,;_,.Ge, and Ino 53Gao.47As, 18:37734 (R;SE) 

Photoelectron spectroscopy of some 3d and 4f oxides exposed 
to Art beams, 18:37747 (RA;JP) 

Thermomechanical properties of 3-d transition metals, 18:37773 
(R;XA) 

X-points in the spectral emissivity of solid and liquid refractory 
transition metals measured by multichannel pyrometry. 
Discussion of the experimental method and physical interpre- 
tation, 18:36325 (R;XE) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSITIONS (ENERGY LEVEL) 

See ENERGY-LEVEL TRANSITIONS 
TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (DATA) 

See DATA TRANSMISSION 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 

Electron holography applied to the study of ceramic materials, 
18:36473 (R;US) 

Facilities for in situ ion beam studies in transmission electron 
microscopes, 18:36471 (R;US) 

Probing interface structure and bonding at atomic resolution by 
STEM, 18:36474 (R;US) 

TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSMUTATION 
Accelerator transmutation studies at Los Alamos with LAHET, 
MCNP, and CINDER’90, 18:35016 (R;US) 

TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (IN ORGANISMS) 

See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 

See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 

See RADIATION TRANSPORT 
TRANSPORTATION ROUTES 

See ROUTING 
TRANSPORTATION SECTOR 

Current situation of development of petroleum substituting ener- 
gies (Canada), 18:36287 (R;JP;In Japanese) 

National Program Plan Fuel Cells in Transportation: Executive 
Summary, 18:36115 (R;US) 

Nordic traffic and the environment, 18:36103 (R;DK;in Norwe- 
gian) 

Transportation: Environment, 
18:36240 (R;US) 

TRANSPORTATION SYSTEMS 

TERM — a transportation emergency response management, re- 
source identification and planning technique, 18:35090 
(RA;US) 


energy and the economy, 
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TRANSPORTATION SYSTEMS 


TRANSNET - access to radioactive and hazardous materials 
transportation codes and databases, 18:35089 (RA;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 

Advanced technology, 18:35224 (RA;US) 

Chemistry Division annual progress report for period ending 
April 30, 1993, 18:36469 (R;US) 

Continuous extraction of molten chloride salts with liquid cad- 
mium alloys, 18:35018 (R;US) 

Performance characterization of a new cam system, 18:35339 
(RA;US) 

TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVELLING WAVES 

Simulation of traveling-wave output structures for high power rf 

tubes, 18:36926 (R;US) 
TREATIES 
Understanding correlation coefficients in treaty verification: Re- 
vised, 18:36292 (R;US) 
TREES 
See also PINES 
Whole tree harvesting systems for wood fuel, 18:35422 (R;GB) 
TRIGA-1-HANFORD REACTOR 

Technical Specifications for the Neutron Radiography Facility 

(TRIGA Mark 1 Reactor): Revision 6, 18:36030 (R;US) 
TRIODE TUBES 
Design experience and testing results of pulse multibeam planar 
generating triode tube, 18:36851 (R;RU;In Russian) 
TRIPLET PARTICLES 
See QUARKS 
TRISTAN PROJECT 
See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 

Application of W-Al brazed material to synchrotron radiation ab- 
sorber and internal target in vacuum system of TRISTAN 
accumulation ring, 18:36971 (RA;JP;in Japanese) 

Beam impedance of bellows in TRISTAN vacuum system, 
18:36861 (RA;JP;in Japanese) 

Deformation and repair of septum chamber in electron incidence 
part of accumulation ring (AR) of TRISTAN, 18:36862 
(RA;JP;In Japanese) 

Incorporation of distributed type ion pump in actual beam duct 
and test, 18:36972 (RA;JP;In Japanese) 

Irradiation test with 100 keV electron beam and thermal analysis 
of absorber for ceramic chamber of accumulation ring (AR) of 
TRISTAN, 18:36970 (RA;JP;In Japanese) 

Photodesorption characteristics of pure aluminum treated with 
oxygen plasma, 18:36873 (RA;JP;In Japanese) 

TRITIATED COMPOUNDS 

See TRITIUM COMPOUNDS 
TRITICUM 

See WHEAT 
TRITIUM 

APT quarterly review meeting: Los Alamos APT presentations, 
18:36778 (R;:US) 

Chemical Technology Division annual technical report, 1992, 
18:36468 (R;US) 

Design study of fusion experimental reactor tritium plant, (1): 
Tritium safety systems for reactor building, 18:37877 (R;JP;in 
Japanese) 

Development of a hydride-based tritium transport vessel, 
18:36672 (R;US) 

Developments in tritium storage and transportation at the Sa- 
vannah River Site, 18:35116 (R;US) 

Evaluation of potential hydrologic tracers in tuffs from Yucca 
Mountain, Nevada, 18:35203 (RA;US) 

Hydrogen isotopes separation by gas phase chromatography, 
18:36523 (R;FR;In French) 

Risk based limits for Operational 
18:35354 (R;US) 

Savannah River Site Environmental Report for 1992, 18:35291 
(R;US) 


Safety Requirements, 
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Transport of reactive tracers by unsaturated flow using field and 
column experiments, 18:35198 (RA;US) 
TRITIUM COMPOUNDS 
Tritium emissions reduction facility (TERF), 18:35278 (RA;US) 
TRITIUM RECOVERY 
Hydrogen isotopes separation by gas phase chromatography, 
18:36523 (R;FR;In French) 
Methodology for tritium recovery as a by-product in the fluorine 
18 production., 18:36569 (1;MX;In Spanish) 
TRITIUM SYSTEMS TEST ASSEMBLY 
Tritium test of the tritium processing components under the An- 
nex Ill US-Japan Collaboration: Annex Ill final report, 
18:37873 (R;JP) 
TRITIUM TARGET 
Measurement of pzz of the laser-driven polarized deuterium tar- 
get, 18:36828 (R;US) 
TRITON REACTIONS 
Collective excitation of 5-isobar in charge-exchange reactions 
(Li, 7Be) and (@H, 9He) at a projectile momentum of 3 GeV/c 
per nucleon, 18:37643 (RA;RU) 
TROMBE WALLS 
Results from measurements on two insulated solar walls, 
18:35521 (R;DK) 
TROUT 
Fish habitat improvement projects in the Fifteenmile Creek and 
Trout Creek Basins of central Oregon: Field review and man- 
agement recommendations, 18:35486 (R;US) 
TRU WASTES 
See ALPHA-BEARING WASTES 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSTA 
See TRITIUM SYSTEMS TEST ASSEMBLY 
TUBES 
Boiling heat transfer in a small horizontal rectangular channel, 
18:36679 (R;US) 
Eddy currents signal processing for steam generator inspection 
in PWR nuclear power plants, 18:35722 (R;FR;In French) 
Experiment on fluidelastic instability of loosely supported tube 
arrays in crossflow, 18:36676 (R;US) 
Investigation on the sealed-off neutron tube using the spark ion 
source, 18:36855 (R;KP;in Korean) 
Location of leakages in the fresh water primary network distribu- 
tion in the Nuclear Center., 18:35393 (IA;MX;In Spanish) 
Performance comparisons of enhanced tubes with discrete and 
wavy disruption shapes, 18:36677 (R;US) 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Evaluation of potential hydrologic tracers in tuffs from Yucca 
Mountain, Nevada, 18:35203 (RA;US) 
Modeling cation exchange using EQ3/6, 18:35195 (RA;US) 
Radionuclide migration laboratory studies for validation of 
batch-sorption data, 18:35197 (RA;US) 
Sorption and porosity heterogeneity: Effects on radionuclide 
transport, 18:35193 (RA;US) 
Sorption of cesium and strontum by Zeolite single crystals, 
18:35196 (RA;US) 
Transport in unsaturated flow systems using centrifuge tech- 
niques, 18:35199 (RA;US) 
TUMORS 
See NEOPLASMS 
TUNGSTEN 
Ductile-brittle transition behavior of tungsten under shock load- 
ing conditions, 18:36385 (R;US) 
Thermoconvection in a liquid metal. Application metal evapora- 
tion by an electron beam, 18:36680 (R;FR;In French) 
TUNGSTEN BASE ALLOYS 
Recrystalization of tungsten base heavy metal alloys, 18:36339 
(IA;IL) 
TUNING 
Study of a detuned accelerating section with the computer pro- 
gram PROGON, 18:36816 (R;US) 





TUNNEL EFFECT 


Image potential of a tunnelling electron moving near two differ- 
ent metals, 18:37419 (R;XA) 


TURBINE BLADES 

Fatigue tests on laminated beams: Partial report 15. Testing of 
series M, 18:35609 (R;DK;In Danish) 

Fatigue tests on laminated wooden beams: Partial report 16. 
Testing of series N, 18:35610 (R;DK;in Danish) 

Investigation of materials and manufacturing methods for wind 
turbine blades, 18:35614 (R;GB) 

Multifunction coatings obtained by physical processes: cathode 
sputtering, spraying, melting, 18:36394 (R;FR;In French) 

Wooden-wing technology: Research results 1982-1992, 
18:35613 (R;DK;In Danish) 


TURBOMOLECULAR PUMPS 
Vacuum performance of turbo molecular pumps coping with ex- 
tremely high vacuum (EL-processed product), 18:36868 
(RA;JP;In Japanese) 
TURBULENCE 
Renormalization group approach to two-dimensional turbulence, 
18:36700 (IA;IL) 


TURBULENT FLOW 

Application of the renormalization group theory of turbulence, 
18:36695 (IA;IL) 

Dissipation length scale dynamics, 18:36693 (IA;IL) 

Entropy production in turbulent jets with coherent structures, 
18:36701 (IA;IL) 

Initial conditions influence on the characteristics of a separated 
boundary layer, 18:36689 (IA;IL) 

Intermittency in homogeneous turbulence, 18:37794 (IA;IL) 

Low Reynolds number turbulent boundary layers in a disturbed 
environment, 18:36698 (IA;IL) 

Modelling of flows with recirculation., 18:36686 (IA;MX;In Span- 
ish) 

Particle image velocimetry, 18:36709 (R;US) 

Renormalization group analysis of turbulence in rotating coordi- 
nate frame, 18:36688 (IA;IL) 

Shear flow generation by Reynolds stress and suppression of 
resistive g-modes, 18:37821 (R;US) 

Structure and statistics of turbulence at Reynolds numbers 
around 1000, 18:36703 (IA;IL) 

Vascular murmurs: Turbulent structure and wall pressure fluctu- 
ations, 18:36691 (IA;IL) 

Vortex reconnection, cascade and mixing turbulent flow, 
18:36690 (iA;IL) 


TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 


TWO-PHASE FLOW 

Development of an electrical impedance computed tomographic 
two-phase flows analyzer: Annual technical report for pro- 
gram renewal, 18:36682 (R;US) 

Direct contact heat transfer in two-phase gas liquid flow, 
18:37803 (IA;IL) 

Flow pattern maps in two phase flow: present panorama., 
18:36685 (IA;MX;In Spanish) 

Heat and kinetic energies transfer in two phase flow: Theoreti- 
cal and experimental aspects, 18:37800 (JA;IL) 

Phase distribution phenomena in upward cocurrent bubbly 
flows. A critical review of the experimental and theoretical 
works, 18:36683 (R;FR;In French) 

Refined modelling of boiling crisis: critical review of literature 
and detailed presentation of 4 theoretical models, 18:36684 
(R;FR;In French) 

Two-phase flow measurements in reaction systems, 18:36702 
(IA;IL) 

Water-air bubble grid turbulence, 18:36696 (IA;IL) 

TYPE-Il SUPERCONDUCTORS 
Dynamics of vortices in superconductors, 18:37756 (R;US) 


TYPE-IIl SUPERCONDUCTORS 
See TYPE-Il SUPERCONDUCTORS 


2-METHYLBUTADIENE 
See ISOPRENE 


UNICELLULAR ALGAE 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHDE-PFIRRMANN PROCESS 
See COAL LIQUEFACTION 
UJM 
See JET MODEL 
ULTRAHIGH VACUUM 

Exhaust speed measurement of Ta getter pump in 10—'° Pa re- 
gion by conductance modulation method and its analysis 
method, 18:36867 (RA;JP;in Japanese) 

ULTRASONIC TESTING 

Ultrasonics as research tool in powder metallurgy, 18:36333 

(IA;IL) 
ULTRAVIOLET RADIATION 
Survey of the spectral irradiance distribution of fluorescent tubes 
for solaria, 18:37386 (R;NO;In Norwegian) 
UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND 

Research in progress: 

18:37320 (R;US) 
UNDERGROUND DISPOSAL 

Project on effects of gas in underground storage facilities for ra- 

dioactive waste (Pegasus project), 18:35167 (R;XE) 
UNDERGROUND EXPLOSIONS 

Comments of statistical issue in numerical modeling for under- 
ground nuclear test monitoring, 18:37074 (R;US) 

Completion Report, Operation JULIN: Part 1, Fiscal year 1992, 
18:37064 (R;US) 

Delineation of spall zone from pre/post shot reflections studies: 
Preliminary results from BEXAR: Los Alamos Source Region 
Project, 18:37072 (R;US) 

Integrated verification experiment data collected as part of the 
Los Alamos National Laboratory’s Source Region program: 
Appendix F: Regional data from Lawrence Livermore National 
Laboratory and Sandia National Laboratory Seismic Net- 
works, 18:37073 (R;US) 

Modeling the explosion-source region: An overview, 18:37075 
(R;US) 

Modelling and comparison of two tunnel events at the Nevada 
Test Site: Los Alamos Source Region Project, 18:37067 (R;US) 

Modelling surface motion and spall at the Nevada Test Site: Los 
Alamos Source Region Project, 18:37066 (R;US) 

Seventh symposium on containment of underground nuclear ex- 
plosions: Abstracts, 18:37063 (R;US) 

UNDERGROUND FACILITIES 

See aiso WIPP 

Geotechnical Field Data and Analysis Report, July 1991—June 
1992: Volume 1, 18:35155 (R;US) 

UNDERGROUND GASIFICATION 

See IN-SITU GASIFICATION 

UNDERGROUND MINING 

Mining Ostrava '93: Proceedings of the 8. international confer- 
ence. Part 1, 18:34813 (R;CZ;ln Czech) 

Seismic activity and environment protection in rock burst areas, 
18:34815 (RA;CZ;iIn Czech) 

UNDERGROUND STORAGE 
General survey on techniques to store large quantity of CO2, 
18:37095 (RA;JP;In Japanese) 
UNDULATORS 
See WIGGLER MAGNETS 
UNICELLULAR ALGAE 

Aquatic biomass resources and carbon dioxide trapping, 
18:35424 (RA;US) 

Design and operation of an outdoor microalgae test facility: 
Large-scale system results, 18:35425 (RA;US) 

Fuels from microalgae overview: Aquatic species project, 
18:35423 (RA;US) 

Genetic engineering of microalgae for fuel production, 18:35426 
(RA;US) 


FY 1992: Summaries of projects, 
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UNICRACKING/HDS PROCESS 


UNICRACKING/HDS PROCESS 
See DESULFURIZATION 
UNIFIED GAUGE MODELS 
See also STANDARD MODEL 
WEINBERG LEPTON MODEL 

Flavor changing neutral currents in SU(3) x U(1) modeis, 
18:37508 (R;XA) 

UNION OF SOVIET SOCIALIST REPUBLICS 

See USSR 

UNIPOLAR TRANSISTORS 
See FIELD EFFECT TRANSISTORS 
UNITED KINGDOM 

A downhole pump test on a 2 km deep hot dry rock geothermal 
system, 18:35568 (RA;US) 

Field trial of the Moseley and District Churches Housing Associ- 
ation development in Balsall Heath, Birmingham, 18:35531 
(R;GB) 

High-resolution resistivity measurements at the Down Ampney 
research site, 18:37155 (R;XE) 

The UK’s shoreline and nearshore wave energy resource, 
18:35595 (R;GB) 

UNITED STATES OF AMERICA 
See USA 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
URAL MOUNTAINS 
See URALS 
URALS 

An environmental assessment strategy for the identification of 
pollution prevention opportunities in the southern Urals Re- 
gion of Russia, 18:37188 (R;US) 

Energy and Technology Review, May 1993, 18:36127 (R;US) 

URANIUM 

See also DEPLETED URANIUM 

Annual report for lon Replacement Program, 18:36306 (R;US) 

Atomistic approach to the interaction of surfaces with the envi- 
ronment, 18:37707 (RA;US) 

Crystallographic phase transitions in actinide metals as a func- 
tion of pressure, 18:36572 (R;US) 

Effects of toxic substances on bone remodeling mechanics, 
18:37392 (1;AR;In Spanish) 

Health physics considerations in UF, handling, 18:35295 (RA;US) 

Hydrogeochemical modelling of an active system of uranium 
fixation by organic soils and sediments (Needle’s Eye, Scot- 
land), 18:37144 (R;FR) 

Processing E-metal in the 200 Areas, 18:35006 (R;US) 

Proposed waste discard limits for Purex, 18:35182 (R;US) 

Recovery of uranium from phosphatic rock and its derivatives., 
18:36495 (1;MX;in Spanish) 

Solubility limiting solid phases of uranium: Final report 1 April 
1989 - 31 March 1990, 18:37136 (R;GB) 

The potential of die casting for the production of near net shape 
uranium parts, 18:35015 (R;US) 

The potential of investment casting for the production of near 
net shape uranium parts, 18:36364 (R;US) 

URANIUM 234 

Natural series nuclide and rare-earth element studies of ground- 

waters from two radioactive deposits, 18:37201 (RA;XA) 
URANIUM 235 

Analysis of initial in-plant active neutron multiplicity measure- 
ments, 18:35360 (R;US) 

Sorption and porosity heterogeneity: Effects on radionuclide 
transport, 18:35193 (RA;US) 

Special study separations considerations, 18:35011 (R;US) 

URANIUM 235 TARGET 

Ultra pure plutonium-237. Production and characteristics, 

18:37648 (RA;RU) 
URANIUM 238 

Natural series nuclide and rare-earth element studies of ground- 
waters from two radioactive deposits, 18:37201 (RA;XA) 

Present status of a radiochemical double beta decay study, 
18:36566 (R;FR) 


Sorption and porosity heterogeneity: Effects on radionuclide 
transport, 18:35193 (RA;US) 
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URANIUM ALLOYS 

See also URANIUM BASE ALLOYS 

Growth of metastable eutectic in Al-U alloys solidified in a cop- 
per mold, 18:36344 (IA;IL) 

Incentives for the use of depleted uranium alloys as transport 
cask containment structure, 18:35104 (RA;US) 

Microstructure of Al-U alloys solidified at cooling rates between 
0.03-0.5 k/sec, 18:36340 (IA;IL) 

Non-fermi liquid and spin-glass behavior of the Sc;_,U,Pd3 
system, 18:36366 (R;US) 

URANIUM BASE ALLOYS 

Investigation of cracking and erratic behavior of the uranium- 
titanium alloy, 18:36388 (R;US) 

Modifications of the hydriding kinetics of a metallic surface, us- 
ing ion implantation, 18:36319 (R;FR;In French) 

Stress cracking as a result of hydride formation in U-0.1% Cr, 
18:36346 (IA;IL) 

URANIUM COMPLEXES 

Redox and extraction chemistry of actinides U, Np, Pu, Am 
complexed with the phosphotungstate ligand: P2W,70.;'°-, 
18:35122 (R;FR) 

URANIUM COMPOUNDS 
See also URANIUM FLUORIDES 
URANIUM OXIDES 

The relation between lattice parameters of NaCl type U, Np and 
Pu compounds and their magnetic and binding properties, 
18:37672 (RA;JP) 

Theoretical studies of the structures and electronic properties of 
U(NH2)3 and Np(NH2)s, 18:36546 (R;US) 

URANIUM DEPOSITS 

Hydrogeochemical modelling of an active system of uranium 
fixation by organic soils and sediments (Needle’s Eye, Scot- 
land), 18:37144 (R;FR) 

Uranium distribution in Brazilian granitic rocks. Identification of 
uranium provinces: Final report for the period 15 May 1989 
September 1992, 18:34995 (R;XA) 

URANIUM DIOXIDE 

A general methodology for the development of analytical tech- 
niques using adsorption polarography, 18:36487 (I;AR;In 
English, Spanish) 

Application of Ostwald maturation to the growth of Cr2O3 pre- 
cipitates in polycrystalline UOz, 18:36392 (R;FR;In French) 

URANIUM FLUORIDES 

See also URANIUM HEXAFLUORIDE 

Reactions of aluminum with uranium fluorides and oxyfluorides, 
18:35057 (RA;US) 

URANIUM HEXAFLUORIDE 
Chemical Bonds 

Theoretical study of relativistic effects in the electronic structure 

and chemical bonding of UF,, 18:37671 (RA;JP) 
Chemical Properties 

Uranium hexafluoride: A manual of good practice ORO 651 re- 

vision 6, 18:35050 (RA;US) 
Chemical Reactions 

Incidents of chemical reactions in cell equipment, 18:35001 

(RA;US) 
Containment 

A nuclear criticality safety assessment of the loss of moderation 
control in 2 1/2 and 10-ton cylinders containing enriched UF¢, 
18:35056 (RA;US) 

Criticality 

A nuclear criticality safety assessment of the loss of moderation 
control in 2 1/2 and 10-ton cylinders containing enriched UFg¢, 
18:35056 (RA;US) 

Electronic Structure 

Theoretical study of relativistic effects in the electronic structure 

and chemical bonding of UF,, 18:37671 (RA;JP) 
Eutectics 

Uranium hexafluoride liquid thermal expansion, elusive eutectic 
with hydrogen fluoride, and very first production using chlo- 
rine trifluoride, 18:35053 (RA;US) 

Heating 

UF, pressure excursions during cylinder heating, 18:35068 

(RA;US) 





Materials Handling 

18 years experience on UF, handling at Japanese nuclear fuel 
manufacturer, 18:35047 (RA;US) 

A probabilistic safety analysis of UF, handling at the 
Portsmouth Gaseous Diffusion Plant, 18:35000 (RA;US) 

Autoclave nuclear criticality safety analysis, 18:35055 (RA;US) 

Implementation of conduct of operations at Paducah uranium 
hexafluoride (UFg) sampling and transfer facility, 18:35063 
(RA;US) 

Implementation of conduct of operations at Paducah uranium 
hexafluoride (UFg) sampling and transfer facility, 18:35049 
(RA;US) 

Safety provisions for UF, handling in the design of a new UF, 
conversion plant, 18:35048 (RA;US) 

UF6 overfilling prevention at Eurodif production Georges Besse 
plant, 18:35051 (RA;US) 

Urenco's experience of UF, handling, 18:35046 (RA;US) 


Phase Diagrams 
Metamorphosis: Phases of UF.,, 18:35058 (RA;US) 


Phase Transformations 
Metamorphosis: Phases of UF¢,, 18:35058 (RA;US) 


Physical Properties 
Uranium hexafluoride: A manual of good practice ORO 651 re- 
vision 6, 18:35050 (RA;US) 
Pressure Vessels 
Breached cylinder incident at the Portsmouth gaseous diffusion 
plant, 18:35129 (RA;US) 
Cracked lifting lug welds on ten-ton UF¢ cylinders, 18:35069 
(RA;US) 
Investigation of breached depleted UF, cylinders, 18:35306 
(RA;US) 
One-inch valve for UF, containers packing-nut failure: Cause of 
the problem and suggested solution, 18:35064 (RA;US) 
The ultimate disposition of depleted uranium, 18:35125 (RA;US) 
UF ¢ cylinder lifting equipment enhancements, 18:35054 (RA;US) 
Quality Assurance 
Quality assurance in the transport of UF,, 18:35067 (RA;US) 


Radiation Protection 
Radiation dose rates from UF¢ cylinders, 18:35296 (RA;US) 
Safety 
18 years experience on UF, handling at Japanese nuclear fuel 
manufacturer, 18:35047 (RA;US) 
Safety provisions for UF, handling in the design of a new UF, 
conversion plant, 18:35048 (RA;US) 
UF6 overtilling prevention at Eurodif production Georges Besse 
plant, 18:35051 (RA;US) 
Storage 


Alternative method of retesting UF, cylinders, 18:36587 (RA;US) 

An update on corrosion monitoring in cylinder storage yards, 
18:35126 (RA;US) 

Aspects of uranium chemistry pertaining to UF, cylinder han- 
dling, 18:35044 (RA;US) 

Chemical aspects of cylinder corrosion and a scenario for hole 
development, 18:35045 (RA;US) 

Cylinder monitoring program, 18:35128 (RA;US) 

Development of a UFg cylinder transient heat transfer/stress 
analysis model, 18:35302 (RA;US) 

Fire exposure of empty 30B cylinders, 18:35059 (RA;US) 

Fire testing of bare uranium hexafluoride cylinders, 18:35303 
(RA;US) 

Fire testing of bare uranium hexafluoride cylinders, 18:35298 
(RA;US) 

High temperature experiments on a 4 tons UF6 container 
TENERIFE program, 18:35300 (RA;US) 

Modelling of the thermal behaviour of 48 inch cylinders, 
18:35299 (RA;US) 

Radiation dose rates from UF ¢ cylinders, 18:35296 (RA;US) 

Radiation levels on empty cylinders containing heel material, 
18:35297 (RA;US) 

UF¢ cylinder fire test, 18:35301 (RA;US) 

UFg cylinder inspections at PGDP, 18:35127 (RA;US) 

Urenco’s experience of UF, handling, 18:35046 (RA;US) 


US CLEAN COAL TECHNOLOGY PROGRAM 


Thermal Analysis 

Thermal conditions extraction during uranium hexafluoride ex- 

traction, 18:34997 (IA;AR;In Spanish) 
Thermal Expansion 

Uranium hexafluoride liquid thermal expansion, elusive eutectic 
with hydrogen fluoride, and very first production using chlo- 
rine trifluoride, 18:35053 (RA;US) 

Transport 

Quality assurance in the transport of UF,, 18:35067 (RA;US) 

Uranium hexafluoride packaging tiedown systems overview at 
Portsmouth Gaseous Diffusion Plant, Piketon, Ohio: Revision 
1, 18:35115 (R;US) 

Transport Regulations 
The legal status of UF¢-cylinder testing and licensing in Ger- 
many (and Europe), 18:35371 (RA;US) 
Trapping 
Reuse of activated alumina, 18:35052 (RA;US) 
Triple Point 
Thermal conditions extraction during uranium hexafluoride ex- 
traction, 18:34997 (IA;AR;In Spanish) 
URANIUM Ii 
See URANIUM 234 
URANIUM ISOTOPES 
See also URANIUM 234 
URANIUM 235 
URANIUM 238 

Isotope Separation and Advanced Manufacturing Technology, 
ISAM semiannual report, October 1992—March 1993: Volume 
2, No. 1, 18:35003 (R;US) 

The spectroscopy of uranium within the "Silva” program, 
18:34999 (R;FR) 

URANIUM MINES 

Natural series nuclide and rare-earth element studies of ground- 

waters from two radioactive deposits, 18:37201 (RA;XA) 
URANIUM OXIDES 

See also URANIUM DIOXIDE 

Method of the rapid determination of oxygen/uranium ratios in 
uranium oxides, 18:36507 (R;KP;In Korean) 

Reductive precipitation of uranium (V1), 18:35041 (l;AR;In Span- 
ish) 

URANYL FLUORIDES 

Application of S, and Monte Carlo codes to the SHEBA critical 

assemblies, 18:36622 (R;US) 
URBAN AREAS 

Characterisitics of yard waste as a biomass fuel, 18:35453 
(RA;US) 

Estimation of energy saving potential by introduction of co- 
generation systems into Tokyo district, 18:36133 (R;JP;In 
Japanese) 

Krakow Clean Fossil Fuel and Energy Efficiency Project Plan- 
ning Committee visit to Poland: Foreign trip report, May 
17-14, 1991, 18:35650 (R;US) 

Role of surface characteristics in urban meteorology and air 
quality, 18:37113 (R;US) 

URINALYSIS 

See URINE 

URINE 

Reduction of plyatomic ion interferences in indictively coupled 
plasma mass spectrometry with cryogenic desolvation, 
18:36506 (R;US) 

US AEC MRR 
See MRR REACTOR 
US CLEAN AIR ACT 
See CLEAN AIR ACTS 
US CLEAN COAL TECHNOLOGY PROGRAM 

1992FY survey report on the present situation of clean coal 
technology and future prospect, 18:34784 (R;JP;in Japanese) 

Advanced coal technology strategic plan of U.S. Government, 
18:34783 (RA;JP;lIn Japanese) 

Proceedings of the opportunities in the synfuels industry, 
18:35626 (R;US) 

Wabash River Coal Gasification Combined Cycle Repowering 
Project: Clean Coal Technology Program: Environmental As- 
sessment, 18:35625 (R;US) 
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US DOD 


US DOD 
How information resources are used by federal agencies in risk 
assessment applications, 18:36075 (RA;US) 


US DOE 
Seealso BATTELLE PACIFIC NORTHWEST LABORATORIES 

BONNEVILLE POWER ADMINISTRATION 

HAPO 

HANFORD RESERVATION 

IDAHO NATIONAL ENGINEERING LABORATORY 

LANL 

LAWRENCE LIVERMORE LABORATORY 

MORGANTOWN ENERGY TECHNOLOGY CEN- 
TER 

MOUND LABORATORY 

NEVADA TEST SITE 

ORNL 

OAK RIDGE RESERVATION 

PORTSMOUTH GASEOUS DIFFUSION PLANT 

ROCKY FLATS PLANT 

SANDIA LABORATORIES 

SAVANNAH RIVER PLANT 

US NIPER 

WIPP 

Advances in geothermal research, 18:35571 (RA;US) 

DOE waste management program-current and future, 18:35216 
(RA;US) 

Evaluating the effectiveness of public meetings and workshops: 
A new approach for improving DOE public involvement, 
18:35294 (R;US) 

Evaluation of the Crude Oil Policy Model (COPM) and recom- 
mended modifications, 18:36160 (R;US) 

Harnessing federal environmental expertise and focusing it on 
streamlining characterization and remediation at DOE’s Han- 
ford Site, 18:35332 (R;US) 

LANMAS alpha configured for Sandia National Laboratories and 
Paducah Gaseous Diffusion Plant, 18:35369 (R;US) 

Quality assessment: A performance-based approach to assess- 
ments, 18:35156 (R;US) 

Report on audit of management and operating contractors’ sub- 
contract administration, 18:37916 (R;US) 

Tactical approach to maneuvering within the chemical contami- 
nation labyrinth, 18:36076 (RA;US) 

Technical area status report for chemical/physical treatment: 
Volume 1, 18:35142 (R;US) 

Technical area status report for chemical/physical treatment: 
Volume 2, Appendices, 18:35143 (R;US) 

Technical area status report for waste destruction and stabiliza- 
tion, 18:35141 (R;US) 

The DOE NEPA process, 18:36098 (R;US) 

US Department of Energy Environmental Restoration and 
Waste Management Five-Year Plan, Fiscal years 1994-1998: 
Volume 3, Public concerns, 18:35330 (R;US) 

United States of America, Department of Energy Environmental 
Restoration and Waste Management Advisory Committee 
Public Meeting, 18:35275 (R;US) 

US EPA 

EPA and the Federal Technology Transfer Act: Opportunity 
knocks, 18:36114 (RA;US) 

EPA's program for risk assessment guidelines: Cancer classifi- 
cation issues, 18:36071 (RA;US) 

EPA’s program for risk assessment guidelines: Quantification 
issues, 18:36072 (RA;US) 

EPA's risk assessment guidelines: Overview, 18:36070 (RA;US) 

EPa’s program for risk assessment guidelines: Exposure is- 
sues, 18:36073 (RA;US) 

implementation of the Resource Disincentive in 40 CFR part 


191.14 (e) at the Waste Isolation Pilot Plant: Revision 1, 
18:35149 (R;US) 
Information resources for assessing health effects from chemical 
exposure: Office of pesticides programs, 18:36090 (RA;US) 
integrated risk information system (IRIS), 18:36088 (RA;US) 
US FDA 


Information resource use and need in risk assessment, 
18:36077 (RA;US) 
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US FOREST SERVICE 

Assessing human health risk in the USDA forest service, 

18:36080 (RA;US) 
US FWS 

Resource management plan for the Oak Ridge Reservation: 
Volume 29, Rare plants on the Oak Ridge Reservation, 
18:37178 (R;US) 

US NATIONAL ENVIRONMENTAL POLICY ACT 

The DOE NEPA process, 18:36098 (R;US) 

US NATIONAL PROGRAM PLANS 

Access and use of information resources in assessing health 

risks from chemicals in food, 18:36081 (RA;US) 
US NIOSH 

Risk assessment activities at NIOSH: Information resources and 

needs, 18:36078 (RA;US) 
US NIPER 

[National Institute for Petroleum and Energy Research] quarterly 
technical report for Apri+-June 30, 1993: Volume 2, Energy 
Production Research, 18:34960 (R;US) 

US NRC 

Changes to NRC licensing procedures for US power plants, 
18:35853 (RA;US) 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, April-June 1993: Volume 12, No. 2, 
18:35845 (R;US) 

LANMAS alpha configured for Sandia National Laboratories and 
Paducah Gaseous Diffusion Plant, 18:35369 (R;US) 

Nuclear Regulatory Commission issuances, July 1993: Volume 
38, No. 1, 18:35844 (R;US) 

Nuclear Regulatory Commission issuances, June 1993: Volume 
37, No. 6, 18:35843 (R;US) 

Regulatory and technical reports (abstract index journal): Com- 
pilation for second quarter 1993, Apri+June: Volume 18, No. 
2, 18:35839 (R;US) 

Response of NRC region III to preceived lack of filter testing ex- 
pertise concerns, 18:35878 (RA;US) 

Results from two workshops: Developing and amending regula- 
tions and funding state radiation control programs, 18:35380 
(R;US) 

Title list of documents made publicly available, July 1-21, 1993: 
Volume 15, No. 7, 18:35842 (R;US) 

Title list of documents made publicly available, June 1-30, 
1993: Volume 15, No. 6, 18:35841 (R;US) 

United States Nuclear Regulatory Commission Staff Practice 
and Procedure Digest: Commission, Appeal Board and Li- 
censing Board decisions, July 1972—September 1992: Digest 
No. 6, Revision No. 7, 18:35840 (R;US) 

US SUPERFUND 

Information needs for 

18:36063 (RA;US) 

USA 
See also ALABAMA 

ALASKA 
CALIFORNIA 
HAWAII 
KANSAS 
LOUISIANA 
MASSACHUSETTS 
MISSOURI 
NEW JERSEY 
OKLAHOMA 
OREGON 
TENNESSEE 
WASHINGTON 

Analysis of selected energy security issues related to US crude 
oil and natural gas exploration, development, production, 
transportation and processing: Final report, Task 13, 
18:36051 (R;US) 

Coal sector profile, 18:34709 (R;US) 

Current situation of development of petroleum substituting ener- 
gies (U.S.A.), 18:36286 (R;JP;In Japanese) 

Russian: United States Environmental Restoration Workshop, 
18:35329 (R;US) 


risk management/communication, 





The economic attributes wood compared to other fuels, 
18:36053 (RA;US) 
USEFUL LIFE 
See SERVICE LIFE 
USSR 

130. Agreement between the Government of Austria and the 
Government of the USSR concerning early notification of a 
nuclear accident and the exchange of information in relation 
to nuclear installations, 18:35836 (I;AT;in German, Russian) 

Chemical mutagenesis for crop breeding - Achievements in the 
former USSR, 18:37311 (IA;XA) 

Current stituation of nuclear power development in the former 
Soviet Union, 18:36129 (RA;JP;in Japanese) 

Report on the investigation concerning the fundamental policy of 
Japan for atomic energy such as legistration relating to atomic 
energy in 1992 fiscal year, 18:36128 (R;JP;ln Japanese) 

Russian: United States Environmental Restoration Workshop, 
18:35329 (R;US) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 


V 


V CODES 
VELVET2: Turbulent Flow in LMFBR Rod Bundle, 18:37972 
(CM;US) 
VA CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VACUUM (0.12X10(-5) PA AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM (10(-8) TORR AND BELOW) 
See ULTRAHIGH VACUUM 
VACUUM PUMPS 
See also CRYOPUMPS 
TURBOMOLECULAR PUMPS 
Exhausting speed of distribution type NEG strip, 18:36967 
(RA;JP;In Japanese) 
VACUUM STATES 
Second-order phase transition in gd‘. theory, 18:37492 (R;XA) 
VACUUM SYSTEMS 

Applicability of chemical decomposition of adsorbed water to ul- 
trahigh vacuum, 18:36875 (RA;JP;In Japanese) 

Clean stainless steel for vacuum of next generation: NK clean 
SUS series, 18:36361 (RA;JP;In Japanese) 

Effects of materials and surface treatment on gas emission 
characteristics of ultrahigh vacuum vessels, 18:36877 
(RA;JP;In Japanese) 

Introduction of samples into ultrahigh vacuum of 10-'° Pa, 
18:36876 (RA;JP;In Japanese) 

Thermal analysis of crotches and absorbers for SPring-8 stor- 
age ring, 18:36968 (RA;JP;in Japanese) 

Vacuum system for super-accelerator SSC, 18:36856 (RA;JP;In 
Japanese) 

Vacuum system of damping ring in KEK linear collider test facil- 
ity, 18:36858 (RA;JP;In Japanese) 

VAGOTOMY 
See SURGERY 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 

A characterization of check valve degradation and failure experi- 
ence in the nuclear power industry, 18:35886 (R;US) 

Comparative metallurgical study of thick hard coatings without 
cobait, 18:35719 (R;FR;In French) 

Cylinder valve packing nut studies, 18:35065 (RA;US) 

Multifunction coatings obtained by physical processes: cathode 
sputtering, spraying, melting, 18:36394 (R;FR;In French) 

One-inch valve for UF, containers packing-nut failure: Cause of 
the problem and suggested solution, 18:35064 (RA;US) 

Parameters affecting MOV performance, 18:35692 (RA;US) 

Testing of one-inch UFg cylinder valves under simulated fire 
conditions, 18:35304 (RA;US) 


VENTILATION SYSTEMS 


VAN DE GRAAFF ACCELERATORS 
Charge exchanger using carbon sheets., 18:36756 (IA;MX;In 
Spanish) 
Design and construction of a nuclear magnetic resonator cir- 
cuit., 18:36776 (IA;MX;In Spanish) 
New uses for the Tandem Van de Graaff Accelerator., 18:36753 
(IA;MX;In Spanish) 
VANADIUM 
Reduction of plyatomic ion interferences in indictively coupled 
plasma mass spectrometry with cryogenic desolvation, 
18:36506 (R;US) 
Volume dependence of vanadium magnetism, 18:37710 (R;XA) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM SILICIDES 
Ductile-phase toughening of refractory-metal intermetallics, 
18:36414 (RA;US) 
VAPOR-DOMINATED SYSTEMS 
Calculation of steam fractions in vapour-dominated geothermal 
systems using an empirical method, 18:35548 (RA;US) 
Stability of two phase zones below fissured caprock, 18:35588 
(RA;US) 
VARISTORS 
See SEMICONDUCTOR RESISTORS 
VECTOR FIELDS 
imaging vector fields using Line Integral Convolution, 18:38011 
(R;US) 
Volume rendering of 3D scalar and vector fields at LLNL, 
18:38016 (R;US) 
VECTOR PROCESSING 
A hierarchical data-driven model for multi-grid problem solving, 
18:37931 (R;US) 
VECTORS 
A new strategy for mapping of the human genome based on 
novel vectors and procedures for constructing linking and 
jumping libraries, 18:37243 (RA;US) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 
Ceramic Technology Project semiannual progress report, April 
1992—September 1992, 18:36408 (R;US) 
National Program Plan Fuel Cells in Transportation: Executive 
Summary, 18:36115 (R;US) 
Reduced bandwidth video for remote vehicle operations, 
18:36590 (R;US) 
VELOCITY 
Effects of rock properties on explosive source modeling: Prelim- 
inary results: Los Alamos Source Region Project, 18:36300 
(R;US) 
VENTILATION 
Demand controlled ventilating systems: Case studies, 18:36202 
(R;SE) 
Demand controlled ventilating systems: Source book, 18:36203 
(R;SE) 
VENTILATION DUCTS 
See DUCTS 
VENTILATION 
VENTILATION SYSTEMS 
Aersol particle losses in sampling systems, 18:35340 (RA;US) 
Application of ASME code AG-1 to YGN 3 & 4 plants, South Ko- 
rea, 18:35802 (RA;US) 
Challenges within ventilation systems during accident situations, 
18:35909 (RA;US) 
Design and characteristics of annulus ventilation and HVAC sys- 
tem for prototype FBR MONJU, 18:35831 (RA;US) 
Development of the quickmix injector for in-situ filter testing, 
18:35900 (RA;US) 
Ductwork section (SA) improvements, 18:35905 (RA;US) 
Post-accident air leakage analysis in a nuclear facility via T- 
method airflow simulation, 18:35341 (RA;US) 
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VERIFICATION 


VERIFICATION 
Panel 5, Quality and security issues, 18:36298 (RA;US) 
VESSELS 
See CONTAINERS 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VESSELS (REACTOR) 
See REACTOR VESSELS 
VIBRATION MODES 
See OSCILLATION MODES 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VIET NAM 
WASP in Nuclear Power Planning, 18:35855 (I;VN;In Viet- 
namese) 
VIGNA 
Performance of mungbean mutant under farming system re- 
search (FSR) in Pakistan, 18:37310 (IA;XA) 
VISCOSIMETERS 
Rheology of coal-water slurries prepared by the HP roll mill 
grinding of coal: Quarterly technical progress report No. 3, 
March 1—May 31, 1993, 18:34849 (R;US) 
VISCOUS FLOW 
Surface path lines in plane stokes flow driven by capillarity, 
18:37463 (R;US) 
voc 
See ORGANIC COMPOUNDS 
VOLATILE MATTER 
VOGTLE-1 REACTOR 
Heater selection criteria for engineered safety features atmos- 
phere filtration systems, 18:35881 (RA;US) 
VOLATILE MATTER 
Electrical resistance tomography during gas injection at the Sa- 
vannah River Site, 18:37187 (R;US) 
Surface acoustic wave sensing of VOCs in harsh chemical envi- 
ronments, 18:37182 (R;US) 
Volatiles combustion in fluidized beds: Technical progress re- 
port, 4 March 1993-3 June 1993, 18:34852 (R;US) 
VOLCANIC GASES 
Ash cloud aviation advisories, 18:36663 (R;US) 
VOLCANOES 
Volcanic studies at Katmai, 18:37401 (R;US) 
VOLT-AMPERE CHARACTERISTIC 
See ELECTRIC CONDUCTIVITY 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
Turbulent electrically induced vortex flow, 18:36699 (IA;IL) 


W 


W MINUS BOSONS 
CP violating form factors for three gauge boson vertex in the 
two Higgs doublet and left-right symmetric models, 18:37570 
(R;AU) 
Electroweak physics at the Tevatron collider, 18:37588 (R;US) 
The lepton charge asymmetry in the decay of W bosons pro- 
duced in pp collisions at ,/s = 1.8 TeV, 18:37540 (R;US) 
W PLUS BOSONS 
CP violating form factors for three gauge boson vertex in the 
two Higgs doublet and left-right symmetric models, 18:37570 
(R;AU) 
Electroweak physics at the Tevatron collider, 18:37588 (R;US) 
The lepton charge asymmetry in the decay of W bosons pro- 
duced in pp collisions at ,/s = 1.8 TeV, 18:37540 (R;US) 
WAK 
Minimizing of iodine-129 release at the Karlsruhe reprocessing 
plant wak, 18:35279 (RA;US) 
WALLS 
See also TROMBE WALLS 
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Aerosol penetration through a seismically loaded shear wall, 
18:35903 (RA;US) 

Experimental and theoretical analysis of shear wali failure, 
18:36583 (R;FR) 

WARFARE 

A method to reduce network traffic in a distributed interactive 
simulation, 18:37046 (R;US) 

Building battlefield sensor environments with the VIEWS Work- 
bench, 18:37036 (R;US) 

Developing a standards-based architectural framework for the 
Janus-Army combat simulation, 18:37047 (R;US) 

Tools for deveioping a standards-based distributed interactive 
combat simulation, 18:37045 (R;US) 

WASHINGTON 
BARCT: A conservative approach to regulating radionuclide 
emissions, 13:35381 (RA;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
GROUND RELEASE 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
SANITARY LANDFILLS 
STACK DISPOSAL 
UNDERGROUND DISPOSAL 

Comments on new technical and economic data available for 
EPA's proposed offshore oil and gas discharge guidelines and 
standards, 18:36050 (R;US) 

The economic impact of proposed regulations on the discharge 
of drilling muds and cuttings from the offshore facilities on US 
undiscovered crude oil reserves, 18:34971 (R;US) 

WASTE FORMS 

Critical operating parameters for microwave solidification of hy- 
droxide sludge, 18:35249 (R;US) 

Physical and chemical characteristics of fluorine/sodium calcine 
generated during 30 cm Pilot-Plant Run 17, 18:35270 (R;US) 

Talc-silicon glass-ceramic waste forms for immobilization of 
high- level calcined waste, 18:35269 (R;US) 

WASTE HEAT 
Sealing of haw-boreholes in salt formations: objectives and first 
results of the Debora-project, 18:35176 (RA;XE) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE TRANSPORTATION 

DOE waste management program-current and future, 18:35216 
(RA;US) 

Environmentally conscious manufacturing integrated demon- 
stration: Final report, 18:36256 (R;US) 

Inner-City Energy and Environmental Education Consortium, 
18:37911 (R;US) 

Waste wood from construction and demolition debris: Charac- 
terization and opportunities for recovery by intermediate scale 
processing facilities, 18:35419 (RA;US) 

WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 

6. Seminar of the IIE-ININ-IMP on technological specialties. Topic 
6: environmental contamination, 18:35397 (I;MX;In Spanish) 

Critical operating parameters for microwave solidification of hy- 
droxide sludge, 18:35249 (R;US) 

Evaluation of a fan shredder for use with general industrial 
wastes, 18:36255 (R;GB) 

Low-cost technology choices for managing waste wood, 
18:35432 (RA;US) 

Metal ion separations using reactive membranes, 18:35236 
(RA;US) 

New screening and air classification systems, 18:35420 (RA;US) 





WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE TRANSPORTATION 

A radioactive waste transportation package monitoring system 
for normal transport and accident emergency response condi- 
tions, 18:35091 (RA;US) 

Burnup verification measurements at a US nuclear utility using 
the FORK measurement system, 18:35114 (R;US) 

Emergency response packaging: A conceptual outline, 
18:35072 (RA;US) 

Environmental Assessment for DOE permission for off-loading 
activities to support the movement of Millstone Unit 2 steam 
generator sub-assemblies across the Savannah River Site, 
18:35107 (R;US) 

Information management and collection for US DOE's packag- 
ing and transportation needs in the '90’s, 18:35073 (RA;US) 

WASTE TREATMENT 
See WASTE PROCESSING 
WASTE WATER 

Anaerobic digestion of industrial wastewater. A survey of potential 
applications in the United Kingdom industry, 18:35435 (R;GB) 

Definitive evaluation of Wheeler Reservoir sedments toxicity us- 
ing juvenile freshwater mussels (Andodonta imbecillis Say), 
18:37216 (R;US) 

WASTEFORMS 
See WASTE FORMS 


WASTES 
See also AEROSOL WASTES 
CHEMICAL WASTES 
GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 
New screening and air classification systems, 18:35420 (RA;US) 
WATER 
See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
SEAWATER 
WASTE WATER 
Applicability of chemical decomposition of adsorbed water to ul- 
trahigh vacuum, 18:36875 (RA;JP;In Japanese) 
Coherent control of chemical reaction dynamics, 18:36556 
(RA;US) 
Panel 1, Sample Collection, 18:36294 (RA;US) 
Resuspension of fission products from sump water, 18:35858 
(R;XE) 
SWAAM-LT: The long-term, sodium/water reaction analysis 
method computer code, 18:35825 (R;US) 
Status of developing other non-fluorocarbon heat pump tech- 
nologies, 18:36253 (RA;JP;In Japanese) 
Technology and applied conditions of absorption heat pump, 
18:36251 (RA;JP;in Japanese) 
WATER COOLANT 
See WATER 


WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 


WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
LWGR TYPE REACTORS 
MRR REACTOR 
NSRR REACTOR 
PWR TYPE REACTORS 
A review of recent LWR fuel failures, 18:35746 (RA;XA) 
Analysis of trends in fuel rod depressurization and determination 
of 'gas leak’ and 'peliet-water interaction’ type failures using 
radiation monitoring techniques of fuel rod leak tightness, 
18:35773 (RA;XA) 


WATER SUPPLY 


Behaviour of core materials and fission product release in 
accident conditions in LWRs: Proceedings of a technical com- 
mittee meeting held in Aix-en-Provence, France, 16-19 March 
1992, 18:36000 (R;XA) 

Current stituation of nuclear power development in the former 
Soviet Union, 18:36129 (RA;JP;in Japanese) 

Experimental investigation of out-reactor methods of failed fuel 
detection, 18:35764 (RA;XA) 

Fuel failure in normal operation of water reactors: Experience, 
mechanisms and management: Proceedings of a technical 
committeee meeting held in Dimitrovgrad, Russian Federa- 
tion, 26-29 May 1992, 18:35745 (R;XA) 

International research programs related to severe accidents and 
accident management, 18:35865 (I;XA) 

Mechanisms of fuel cladding failure in PCI, 18:35772 (RA;XA) 

Progress in BNL high-temperature hydrogen combustion re- 
search program, 18:35679 (RA;US) 

Results of ORNL VI series fission product release tests, 
18:35677 (RA;US) 

Some results of steam explosion research at UCSB, 18:35676 
(RA;US) 

The RADionuclide Transport, Removal, and Dose (RADTRAD) 
code, 18:35920 (R;US) 

The calculation programme to prepare the first PHEBUS FP 
test, 18:35685 (RA;US) 

WATER CURRENTS 

Mesoscale oceanic response to wind events off central Califor- 
nia in spring 1989: CTD surveys and AVHRR imagery, 
18:37194 (RA;US) 

Modeling wave - current interactions, 18:36719 (R;NO) 

WATER DISTRIBUTION 

See WATER SUPPLY 


WATER MODERATED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
HFR REACTOR 
MRR REACTOR 
NSRR REACTOR 
PWR TYPE REACTORS 
Notes on the draft NUREG report accident source terms for 
light-water nuclear power plants, 18:35917 (RA;US) 
Revised accident source terms and control room habitability, 
18:35877 (RA;US) 
WATER MODERATOR 
See WATER 


WATER POLLUTION 

Bioaccumulation of radionuclides and metals by microorganisms: 
Potential role in the separation of inorganic contaminants and 
for the in situ treatment of the subsurface, 18:35232 (RA;US) 

Definitive evaluation of Wheeler Reservoir sedments toxicity us- 
ing juvenile freshwater mussels (Andodonta imbecillis Say), 
18:37216 (R;US) 

WATER RESERVOIRS 

Case study of multi-purpose pumped storage dam (firm pond) 
utilization by wind power generation, 18:35601 (IA;JP;In 
Japanese) 

Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir, 18:37217 (R;US) 

Evaluation of conditions and improvement options for Upper 
Bear Creek Reservoir: Appendix B, 18:37218 (R;US) 

Report of the 1992FY survey on multi-purpose dam and energy 
utilization system by the wind power generation, 18:35600 
(R;JP;In Japanese) 

Reservoir vital signs monitoring, 1992: Bacteriological condi- 
tions in the Tennessee Valley: Fourth annual report, 18:37210 
(R;US) 

Status of Melton Hill Reservoir: An overview of reservoir condi- 
tions and uses, 18:37215 (R;US) 


WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 


WATER SUPPLY 
Radiological assessment of private water supplies in Dolgellau, 
North Wales, 18:37199 (R;GB) 
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WATER TREATMENT 


WATER TREATMENT 
Irradiation-composing of sewage sludge., 18:35398 (IA;MX;in 
Spanish) 
WATER UTILITIES 
Evaluation of the computerized utilities energy monitoring and 
control system installed at the US Army, Europe, 282"? Base 
Support Battalion, Hohenfels, Germany, 18:36236 (R;US) 
WATER WAVES 
Modeling wave - current interactions, 18:36719 (R;NO) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERFLOODING 
High-resolution numerical methods for compressible multi- 
phase flow in hierarchical porous media: Progress report, 
18:34937 (R;US) 
WATTS BAR-1 REACTOR 
Annual radiological environmental monitoring report: Watts Bar 
Nuclear Plant, 1992: Operations Services/Technical Pro- 
grams, 18:35922 (R;US) 
WATTS BAR-2 REACTOR 
Annual radiological environmental monitoring report: Watts Bar 
Nuclear Plant, 1992: Operations Services/Technical Pro- 
grams, 18:35922 (R;US) 
WAVE FUNCTIONS 
An introduction to GUGA in the COLUMBUS Program System, 
18:37667 (R;US) 
WAVEGUIDES 
Applications and comparisons of methods of computing the S 
Matrix of 2-ports, 18:36916 (R;US) 
Design of a 90° overmoded waveguide bend, 18:36912 (R;US) 
Outgassing radiofrequency waveguides transmitting high contin- 
uous power, 18:37852 (R;FR;In French) 
Persistent wakefields associated with waveguide damping of 
higher order modes, 18:36913 (R;US) 
Polyimide-based electrooptic materials, 18:37022 (R;US) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WAXES 
Low severity upgrading of F-T waxes with solid superacids: Quar- 
terly report, March 1, 19938—May 31, 1993, 18:34774 (R;US) 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK NEUTRAL CURRENTS 
Experiments at KEK, 18:37555 (RA;JP) 
WEAPONS 
See also BIOLOGICAL WARFARE AGENTS 
BOMBS 
CHEMICAL WARFARE AGENTS 
NUCLEAR WEAPONS 
Tag technology R&D final report: 
18:36302 (R;US) 
WEATHERIZATION 
1990 Weatherization Assistance Program monitoring: Final re- 
port, 18:36218 (R;US) 
DOE’s Weatherization Assistance Program: National impacts 
and regional variations, 18:36208 (R;US) 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Why is the Higgs doublet light?, 18:37578 (R;XA) 
WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Cracked lifting lug welds on ten-ton UF, cylinders, 18:35069 
(RA;US) 
Microscopic evaluation of low-temperature embrittlement in 
Type 308 stainless steel welds, 18:36321 (R;US) 
WELDING 
See also BRAZING 
ELECTRON BEAM WELDING 
New welding and finishing procedures, 18:36350 (R;CZ;In Czech) 


Secure electronic tags, 
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WELDS 
See WELDED JOINTS 
WELL DRILLING 

New bit technology can save the operator money, 18:34910 
(RA;US) 

Radial technology drilling and production of hydrocarbons, 
18:34932 (RA;US) 

Slim-hole technology, 18:34931 (RA;US) 

WELL LOGGING 

Evaluation of productivity improvement by hydraulic fracturing us- 
ing PTS logging at the TG-2 well, 18:35579 (IA;JP;In Japanese) 

Measurement results and evaluation of BHTV logging and FMI 
logging at the TG-2 well, 18:35557 (IA;JP;ln Japanese) 

The use of computers in well test analysis, 18:35561 (RA;US) 

WELL LOGGING EQUIPMENT 

A new generation of sonic-logging tools and their applications, 
18:34866 (RA;US) 

The MRIL: The first pulse-echo magnetic resonance well log 
and its applications to formation evaluation of porosity, satu- 
ration and permeability, 18:34868 (RA;US) 

WELL STIMULATION 
Microbially enhanced oil recovery field pilot, Payne County, Ok- 
lahoma, 18:34891 (RA;US) 
WESTERN REGION 
See USA 
WHEAT 
Comparative study of wheat utilization of NH4 and NO3 as sources 
of N-fertilizer using N'5 technique, 18:37291 (R;SY;In Arabic) 
WHEELS 
Aircraft wheel maintenance, 18:36631 (RA;US) 
WIGGLER MAGNETS 

Design considerations for a 60 meter permanent magnet undu- 
lator for the SLAC Linac Coherent Light Source (LCLS), 
18:36906 (R;US) 

Fabrication of high-field short-period permanent magnet wig- 
glers, 18:36881 (R;US) 

Measurement and correction of magnetic fields in pulsed 
slotted-tube microwigglers, 18:36724 (R;US) 

WIGNER THEORY 
Wigner quantum oscillators, 18:37411 (R;XA) 
WILD ANIMALS 

Radioactive contamination of wild animals in Austria after the 
Chernobyl accident, 18:37342 (RA;SK;In Slovak) 

Wildlife mitigation and restoration for Grand Coulee Dam: Blue 
Creek Project, Phase 1, 18:35487 (R;US) 

WIND 
Short description of aerodynamic research in the JOULE Dy- 
namic Inflow projects and of results obtained, 18:35611 (R;NL) 
WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 

Economic evaluation of wind energy in the Netherlands, 
18:35603 (RA;XA) 

Power production simulation for wind power assisted systems, 
18:35602 (RA;XA) 

Wind energy: Program overview, FY 1992, 18:36171 (R;US) 

WIND POWER INDUSTRY 
Costs of renewable energy systems, 18:35604 (RA;XA) 
WIND POWER PLANTS 

Attitudes towards wind power: A survey of opinion in Cornwall 
and Devon, 18:35607 (R;GB) 

Case study of multi-purpose pumped storage dam (firm pond) 
utilization by wind power generation, 18:35601 (IA;JP;In 
Japanese) 

Report of the 1992FY survey on multi-purpose dam and energy 
utilization system by the wind power generation, 18:35600 
(R;JP;In Japanese) 

Study examples of multi-purpose pumped storage dam and en- 
ergy utilization system, 18:35599 (IA;JP;In Japanese) 

WIND TUNNELS 

Error propagation equations and tables for estimating the uncer- 

tainty in high-speed wind tunnel test results, 18:36625 (R;US) 





WIND TURBINES 

See also HORIZONTAL AXIS TURBINES 

Aerodynamical noise from wind turbine generators: Experi- 
ments with modification of full scale rotors, 18:35608 (R;DK) 

Assessment and prediction of wind turbine noise, 18:35606 
(R;GB) 

Concept for larger windmills, 18:35612 (R;DK;In Danish) 

Feasibility of testing a wind turbine with an advanced tip con- 
troller, 18:35615 (R;GB) 

Report from the control group on the replacement of old wind- 
mills, 18:36176 (R;DK;In Danish) 

WINDOWS 

Construction of frames and windowsills for high-insulated win- 
dows, 18:36220 (R;DK;In Danish) 

Filter and window behavior for the Advanced Photon Source 
beamline front end, 18:36831 (R;US) 

Postbuckling behavior of windows subjected to synchrotron ra- 
diation x-rays, 18:36830 (R;US) 

Surface modification of sapphire for enhanced infrared window 
performance, 18:35388 (R;US) 

The energy performance of prototype holographic glazings, 
18:36222 (R;US) 

WIPP 

Alpha CAM filter particle collection pattern study results, 
18:35153 (R;US) 

Brine Sampling and Evaluation Program, 1990 report, 18:35150 
(R;US) 

Comments on “Use of conditional simulation in nuclear waste site 
performance assessment” by Carol Gotway, 18:35131 (R;US) 

Ensuring cost effectiveness in the TAP process, 18:37917 (R;US) 

Implementation of the Resource Disincentive in 40 CFR part 
191.14 (e) at the Waste Isolation Pilot Plant: Revision 1, 
18:35149 (R;US) 

Mining: The beginning - The completion of the nuclear cycle, 
18:35152 (R;US) 

Quality assessment: A performance-based approach to assess- 
ments, 18:35156 (R;US) 

Simulation model for the WIPP transportation and delivery sys- 
tem, 18:35111 (R;US) 

Structural testing of salt loaded HEPA filters for WIPP, 18:35215 
(RA;US) 

The WIPP PC based data collection program for real time data 
capture from the Eberline Alpha Air Monitor, 18:35148 (R;US) 

The Westinghouse Waste Isolation Division Management and 
Supervisor Training Program, 18:35154 (R;US) 

WIRES 

See also SUPERCONDUCTING WIRES 

Nonnuclear Consolidation Environmental Assessment: Volume 
1, Nuclear Weapons Complex Reconfiguration Program, 
18:36094 (R;US) 

Nonnuclear Consolidation Environmental Assessment: Volume 
2, Appendixes: Nuclear Weapons Complex Reconfiguration 
Program, 18:36095 (R;US) 

WOLFRAM 
See TUNGSTEN 


WOOD ALCOHOL 
See METHANOL 


WOOD BURNING FURNACES 

Development and demonstration of a wood-fired gas turbine 
system, 18:35456 (R;US) 

Encouraging “Good Combustion Technology” at wood-fired facil- 
ities in Wisconsin, 18:35457 (RA;US) 

WOOD FUELS 
Air Pollution 

Combustion of “clean” and “contaminated” wood in fluidized bed 
boilers, 18:35460 (RA;US) 

Encouraging “Good Combustion Technology” at wood-fired facil- 
ities in Wisconsin, 18:35457 (RA;US) 

Federal policies and regulations affecting hazardous air emis- 
sions from untreated and treated wood combustion, 18:35478 
(RA;US) 

Air Pollution Abatement 
The environmental perspective, 18:35473 (RA;US) 


WOOD WASTES 
Classification 


Ashes 

Cesium-137 in woodash 
18:37090 (RA;US) 

Issues affecting the “Beneficial Use” classification of untreated 
vs. treated wood, 18:35451 (RA;US) 

Overview of untreated and treated wood ash compared to other 
fuels, 18:35481 (RA;US) 

The environmental fate of wood ash applied to soils, 18:35480 
(RA;US) 

Business 

Business opportunity analysis for wood pellet manufacturing in 

Colorado, 18:35469 (RA;US) 
Cogeneration 

Production of electric power and heat using wood as fuel, 

18:35465 (RA;DK;In Danish) 
Combustion 

Encouraging “Good Combustion Technology” at wood-fired facil- 
ities in Wisconsin, 18:35457 (RA;US) 

Selection of wastewood fuel overcoming challenges in fuel han- 
dling and combustion planning, 18:35470 (RA;US) 

Technology innovations in industrial combustion, 18:35459 
(RA;US) 

Contamination 

Combustion of “clean” and “contaminated” wood in fluidized bed 

boilers, 18:35460 (RA;US) 
Drying 

Whole trees for energy purposes from clearcuts: Studies on har- 

vesting, forwarding, chipping and storage, 18:35445 (R;DK) 
Economic Development 
The economic attributes wood compared to other fuels, 
18:36053 (RA;US) 
Energy Source Development 
Potential benefits of co-firing wood and coal, 18:36247 (RA;US) 
Environmental Effects 
The environmental perspective, 18:35473 (RA;US) 
Fluidized-Bed Combustion 
Combustion of “clean” and “contaminated” wood in fluidized bed 
boilers, 18:35460 (RA;US) 
Fuel Substitution 
Potential benefits of co-firing wood and coal, 18:36247 (RA;US) 
Harvesting 

Whole trees for energy purposes from clearcuts: Studies on har- 

vesting, forwarding, chipping and storage, 18:35445 (R;DK) 
Health Hazards 

Health effects of charcoal and wood fuel use in low-income 

households in Lusaka, Zambia, 18:35476 (R;SE) 
Manufacturing 

Business opportunity analysis for wood pellet manufacturing in 

Colorado, 18:35469 (RA;US) 
Meetings 

Firing with wood chips in heating and cogeneration plants, 

18:35462 (R;DK;In Danish) 
Pollution Regulations 

Effects of non-attainment status on wood combustion permitting, 
18:35477 (RA;US) 

Federal policies and regulations affecting hazardous air emis- 
sions from untreated and treated wood combustion, 18:35478 
(RA;US) 

WOOD WASTES 
Availability 

Issues affecting waste wood availability at the state & local 

level, 18:35415 (RA;US) 
Briquetting 

“Evaluation of briquetted wood waste for commercial heating”, 

18:35433 (RA;US) 
Chemical Properties 

Properties of shredded wood pallets and pallet parts, 18:35452 
(RA;US) 

Waste wood energy fundamentals for electric power generation, 
18:35454 (RA;US) 

Classification 
What types of wood are in the waste stream?, 18:35416 (RA;US) 


results of nationwide survey, 
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WOOD WASTES 
Combustion 


Combustion 

Ability to meet air quality standards when burning “Treated” 
waste wood, 18:35475 (RA;US) 

Emissions from particleboard, plywood, and furniture scraps, 
18:35450 (RA;US) 

Environmental impacts of waste wood combustion for energy: 
Air and ash, 18:35474 (RA;US) 

Issues affecting the ability to burn waste wood in small-scale 
commercial, institutional, and industrial applications, 
18:35468 (RA;US) 

Key federal and state policies and regulations affecting waste 
wood for energy, 18:35479 (RA;US) 

“Evaluation of briquetted wood waste for commercial heating”, 
18:35433 (RA;US) 

Combustion Properties 

Comparison of emissions from waste wood, RDF, and MSW fu- 

els, 18:35455 (RA;US) 
Contamination 

Ability to meet air quality standards when burning “Treated” 
waste wood, 18:35475 (RA;US) 

Emissions from particleboard, plywood, and furniture scraps, 
18:35450 (RA;US) 

Environmental Effects 

Environmental impacts of waste wood combustion for energy: 

Air and ash, 18:35474 (RA;US) 
Fluidized-Bed Combustion 

Fuel blending in California fluidized bed facilities: Fluidized bed 
combustion of Urban wood waste and blends of urban wood 
waste with agricultural residues, 18:35461 (RA;US) 

Fuel Supplies 

Experience in expanding fuel use with untreated wood, 

18:35458 (RA;US) 
Government Policies 
Key federal and state policies and regulations affecting waste 
wood for energy, 18:35479 (RA;US) 
Marketing 
Processing for multiple waste wood markets, 18:36269 (RA;US) 
Physical Properties 

Properties of shredded wood pallets and pallet parts, 18:35452 

(RA;US) 
Pollution Regulations 

Key federal and state policies and regulations affecting waste 

wood for energy, 18:35479 (RA;US) 
Processing 

Low-cost technology choices for managing waste wood, 
18:35432 (RA;US) 

Processing for multiple waste wood markets, 18:36269 (RA;US) 

Recycling 

Waste wood from construction and demolition debris: Charac- 
terization and opportunities for recovery by intermediate scale 
processing facilities, 18:35419 (RA;US) 

Waste Management 

Waste wood from construction and demolition debris: Charac- 
terization and opportunities for recovery by intermediate scale 
processing facilities, 18:35419 (RA;US) 

WOOD-FUEL POWER PLANTS 

Experience in expanding fuel use with untreated wood, 
18:35458 (RA;US) 

Selection of wastewood fuel overcoming challenges in fuel han- 
dling and combustion planning, 18:35470 (RA;US) 

WORKERS 

See PERSONNEL 
WORKING (MATERIALS) 

See MATERIALS WORKING 
WORKING FLUIDS 

See also REFRIGERANTS 

Report of the 1992FY survey on commercialization of Stirling 
engine utilization equipment, 18:36279 (R;JP;In Japanese) 

Situation of research and development of chemical heat pumps, 
18:36252 (RA;JP;In Japanese) 

WWER TYPE REACTORS 
See also WWER-3 REACTOR 
WWER-5 REACTOR 
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Basic safety principles and practice of WWERs in Hungary, 
18:35789 (1;XA) 

IAEA programme on accident management, 18:35861 (I;XA) 

Search for ways of reducing WWER fuel damage by optimizing 
design and operating conditions, 18:35763 (RA;XA) 

WWER-1000 REACTOR 
See WWER-5 REACTOR 
WWER-3 REACTOR 

Applicability of the leak before break concept: Report of the 
IAEA extrabudgetary programme on the safety of WWER-440 
model 230 nuclear power plants. Status report on a generic 
safety issue, 18:35776 (R;XA) 

Application of the PES-PEPA expert system at the Dukovany 
Nuclear Power Plant, 18:35753 (RA;XA) 

WWER-440 REACTOR 
See WWER-3 REACTOR 
WWER-5 REACTOR 

Experimental study on the WWER fuel behaviour in research re- 
actors and shielded hot cells, 18:35762 (RA;XA) 

Results of core experiments in investigation of fuel failure mech- 
anisms for the WWER-1000 in RIA conditions (including fuel 
melting), 18:35736 (RA;XA) 

Some results of post-irradiation investigations of WWER-1000 
unsealed fuel assembly, 18:35769 (RA;XA) 

WWER-500 REACTOR 
See WWER-5 REACTOR 


X 


X CODES 
XB: Creator of Graphic Displays of a Variety of Network Statis- 
tics Simultaneously, 18:37962 (CM;US) 
X RADIATION 
Center for X-Ray Optics, 1992, 18:37750 (R;US) 
Material optimization for hard x-ray Fresnel zone plates, 
18:37019 (R;US) 
X-2830 RESONANCES 
See MESONS 
X-RASERS 
See X-RAY LASERS 
X-RAY DIFFRACTION 
X-ray diffractometry in materials science, 18:35400 (IA;IL) 
X-RAY EQUIPMENT 
See also X-RAY SOURCES 
Material optimization for hard x-ray Fresnel zone pilates, 
18:37019 (R;US) 
X-RAY FLUORESCENCE ANALYSIS 
Evaluation and optimization of the multiple standard addition 
method in solids by means of X-ray fluorescence, 18:36480 
(IA;AR;In Spanish) 
The use of x-ray techniques in the in situ study of corrosion, 
18:36315 (R;US) 
X-RAY LASERS 
Applications and source development for high-repetition rate x- 
ray lasers, 18:36748 (R;US) 
Applications of soft x-ray lasers, 18:36730 (R;US) 
Generation of intense ultrashort x-ray pulses, 18:36747 (R;US) 
Legacy of the X-Ray Laser Program, 18:37016 (R;US) 
Photopumped x-ray laser research on Saturn, 18:36742 (R;US) 
X-RAY RADIOGRAPHY 
High energy real-time imaging studies, 18:37015 (R;US) 
Inductive Adder development, 18:36880 (R;US) 
X-RAY SOURCES 
Coherent multiple-foil x-ray transition radiation, 18:37752 (R;US) 
Computational analysis of debris formation in SXPL laser- 
plasma sources, 18:35405 (R;US) 
X-RAY SPECTROSCOPY 
Critical assessment of the QEXAFS method, 18:37735 (RA;US) 
XANTHUM GUM 
A mathematical model to optimize fermentation in xanthomonas 
campestris, 18:37287 (RA;US) 
Characterization of xanthan gum degrading enzymes from a heat- 
stable, salt-tolerant bacterial consortium, 18:34980 (RA;US) 





Comparison of the properties of commercial Xantham gum with 
a Xanthan gum produced by Xanthomonas campestri'™ using 
lactose as sole source of carbon, 18:37286 (RA;US) 
XENOBIOTICS 
The problem of living in a world contaminated with chemicals, 
18:37389 (RA;US) 
XENON 
Angular distributions of high-order ATI, 18:37662 (R;US) 
XENON 133 
SPECT in Alzheimer's disease and the dementias, 18:37266 
(RA;US) 


Y 


Y*RESONANCES 
See BARYONS 
YANKEE ROWE REACTOR 
See ROWE YANKEE REACTOR 
YIELD (BIOLOGICAL) 
See PRODUCTIVITY 
YOLK 
See EGGS 
YTTERBIUM 
Temperature dependence of 4f PES features and hole occu- 
pancy in ytterbium heavy fermions, 18:37677 (R;US) 
YTTERBIUM ISOTOPES 
Cross sections of fast neutron capture and transmission for the 
rare earth element isotopes, '®'Ta and 1870, 18:37626 
(R;RU;In Russian) 
YTTERBIUM OXIDES 
Neutron-scattering studies of Yb-bearing silicate glasses, 
18:36424 (R;US) 
YTTRIUM 90 
To the question of the production possibility of particles with mass 
about 3m,z in nuclear §-decay, 18:37611 (RA;RU;In Russian) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
FERRITE GARNETS 
YTTRIUM BORIDES 
Double-crystal rocking measurements for YBegg, 
(RA;US) 
YTTRIUM FLUORIDES 
Energy transfer between thulium and praseodymium ions in 
solids, 18:36441 (R;US) 
YTTRIUM OXIDES 
Development of improved processing and evaluation methods 
for high reliability structural ceramics for advanced heat en- 
gine applications, Phase 1: Final report, 18:36407 (R;US) 
YUCCA MOUNTAIN 
A strategy for the derivation and use of sorption coefficients in 
performance assessment calculations for the Yucca Mountain 
site, 18:35192 (RA;US) 
Site characterization progress report: Yucca Mountain, Nevada, 
October 1, 1992—March 31, 1993, No. 8, 18:35145 (R;US) 
US Geological Survey Committee for the Advancement of 
Science in the Yucca Mountain Project symposium on “Frac- 
tures, Hydrology, and Yucca Mountain”: Abstracts and 
summary, 18:35255 (R;US) 
Yucca Mountain Site Characterization Project Technical Data 
Catalog (quarterly supplement), 18:35146 (R;US) 


18:37706 


Z 


Z NEUTRAL BOSONS 
Electroweak physics at the Tevatron collider, 18:37588 (R;US) 
ZAMBIA 
Study on the electrification of low-income households in large 
urban areas of Zambia: Phase 1. Present status, 18:36166 
(R;SE) 


ZOOPLANKTON 


ZEA MAYS 
See MAIZE 


ZEOLITES 

See also CLINOPTILOLITE 

Distribution and chemistry of fracture-lining zeolites at Yucca 
Mountain, Nevada, 18:35208 (R;US) 

Preliminary evaluation of a concept using microwave energy to 
improve an adsorption-based, natural gas clean-up process, 
18:34982 (R;US) 

Thermal behavior of natural zeolites, 18:36440 (R;US) 


ZHURAVLEV PROCESS 
See COAL GASIFICATION 


ZINC COMPOUNDS 
See also ZINC OXIDES 
Enhanced durability of desulfurization sorbents for fluidized-bed 
applications, 18:34756 (R;US) 
Fixed bed testing of a molybdenum-promoted zinc titanate sor- 
bent for hot gas desulfurization, 18:34762 (R;US) 
NH3/H2S advances, 18:34759 (R;US) 


ZINC DISTILLATION PROCESS 
See PYROCHEMICAL REPROCESSING 


ZINC OXIDES 
[Surface study of absorbents for the removal of SO, and NO,}]: 
Quarterly report, March 1—June 30, 1991, 18:35630 (R;US) 


ZION STATION UNIT-1 
See ZION-1 REACTOR 


ZION STATION UNIT-2 
See ZION-2 REACTOR 


ZION-1 REACTOR 
Control room inleakage testing using tracer gases at Zion Gen- 
erating station, 18:36022 (RA;US) 


ZION-2 REACTOR 
Control room inleakage testing using tracer gases at Zion Gen- 
erating station, 18:36022 (RA;US) 
ZIRCON 
Dating of zircons by the fission track method., 18:36496 (1;MX;In 
Spanish) 
ZIRCONIUM ALLOYS 
Effects of processing history on the creep strength of Nb-1Zr, 
18:36323 (R;US) 
Hydrothermal growth and characterization of oxides in zirco- 
nium alloys, 18:36330 (1;AR;In English, Spanish) 
ZIRCONIUM BORIDES 


Chemical dynamics of the synthesis of refractory-metal car- 
bides, 18:36413 (RA;US) 


ZIRCONIUM CARBIDES 
Chemical dynamics of the synthesis of refractory-metal car- 
bides, 18:36413 (RA;US) 


ZIRCONIUM COMPLEXES 
Analytical study of zirconium and hafnium a-hydroxy carboxy- 
lates, 18:36488 (1;BR;ln Portuguese) 


ZIRCONIUM OXIDES 
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OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


at oft ot ob 


mmmmmmm m mmmm 
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ek eh ek et ot ot 


Order 
Number 


DE94603557 
DE94602045 


DE94600149 


DE94602118 


DE93040645 
DE93040398 
DE93041255 
DE93019465 


DE93019929 
DE93040802 
DE93019537 


DE93040813 
DE93040803 
DE93040811 
DE93040801 


DE93040385 
DE93019840 


DE93019507 
DE94001427 
DE94000441 
DE94001464 


DE93040891 


DE93019771 
DE93019770 
DE93019766 
DE93019762 
DE93019001 
DE93019756 
DE93040238 


DE93018617 


Distribution 
Category 





Report 
Number 


79761 
79885 
80002 
80470 


80472 
ANL/CHM/PP- 
73530 
77691 
ANL/CMT/CP-— 
78475 
78476 
78478 
78665 
78666 
79337 
79776 
79801 
80209 
80618 
ANL/EA/RP- 
80447 
ANLEAIS/CP- 
79677 
80356 
80357 
ANLEAIS/RP- 
75539 
ANL/EAIS/TM- 
100 
102 
ANV/ER/CP- 
78472 
ANL/ER/PP- 
74801 
ANL/ES/CP- 
78818 
79233 
79376 
79652 
79722 
79996 
80045 
80072 
80089 
80375 
80516 
ANL/ES/PROC- 
79713 
ANVET/CP- 
78285 
79520 
79533 


Abstract 
Number 


18:37681 
18:34793 
18:34794 
18:36307 


18:37667 


18:36516 
18:36390 


18:35018 
18:35019 
18:35819 
18:35020 
18:35021 
18:36308 
18:36280 
18:36281 
18:36195 
18:35120 


18:35370 


18:37137 
18:34811 
18:37036 


18:37138 


18:35294 
18:36161 


18:37080 


18:37081 


18:36238 
18:36677 
18:36517 
18:36200 
18:36177 
18:36267 
18:36201 
18:36285 
18:36242 
18:35619 
18:37139 


18:36239 
18:37755 


18:34817 
18:36419 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
INIS; NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


m mmm m 
al at ot ab a 


mm 
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m 


mmm mMmMmMmnmmmmm m 
eee oe ae a ee ee wt 


m 
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Order 
Number 


DE93018614 
DES93019517 
DE93019763 
DE93019010 


DE93018994 


DE93040888 
DE93040885 


DE93019764 
DE93040236 
DE93019765 
DE93040226 
DE93019769 
DE93040243 
DE93019516 
DE93019007 
DE93019536 
DE93040274 


DE93019531 


DE94001435 
DE9301 8589 
DE93019023 


DE93019560 


DE93019868 
DE93040199 


DE93019525 
DE93040894 


DE93019511 
DE93019557 
DE93019556 
DE93019572 
DES93018570 
DE93019513 
DE93019512 
DE93019509 
DE93041167 
DE93018623 
DE93019534 


DE93040381 
DE93040827 


DE93019757 
DE93041160 


ANL/MCS/CP- 


Distribution 
Category 


MF-401 
MF-401 
MF-401 
MF-401; 
MF-411 
MF-401 


MF-401 
MF-401 


MF-401 
MF-902 
MF-533 
MF-533 
MF-533 
MF-404 
MF-334 
MF-331 
MF-110 
MF-940 


MF-902 


MF-902 
MF-902 


MF-511 


MF-S00 
MF-101 


MF-400 
MF-402 


MF-335 
MF-310 
MF-363 
MF-310 
MF-112 
MF-367 
MF-310 
MF-330 
MF-311 
MF-105 


MF-335 
MF-364 


MF-103 
MF-904 


80044 18:34736 OSTI; NTIS; GPO Dep. 
ANL/FC/CP- 
78117 18:35820 OSTI; INIS; NTIS; GPO Dep. 
78118 18:35821 OSTI; INIS; NTIS; GPO Dep. 
78553 18:35822 OSTI; NTIS; INIS; GPO Dep. 
78576 18:35022 OSTI; INIS; NTIS; GPO Dep. 
78624 18:36678 OSTI; NTIS; GPO Dep. 
79115 18:35023 OSTI; NTIS; INIS; GPO Dep. 


DE93017419 MF-114 


DE93040245 MF-542 
DE93040242 MF-524 
DE93019751 MF-533 
DE93040241 MF-524 
DE93019546 MF-506 
DE93040233 MF-537; 
MF-542 

ANL/FP/PP- 

68403 18:35823 OSTI; NTIS; INIS; GPO Dep. 
ANL/AFR/CP— 

80233 18:35824 OSTI; NTIS; INIS; GPO Dep. 
ANL/MCS/CP-— 

80512 18:37756 OSTI; NTIS; INIS; GPO Dep. 

80513 18:37757  OSTI; NTIS; GPO Dep. 

80518 18:37929 OSTI; NTIS; GPO Dep. 


DE93040896 MF-540 
DE93019761 MF-530 
DE93019535 MF-405 
DES93019504 MF-405 
DE93019566 MF-405 
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ANL/MCT/CP- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 
ANL/MCT/CP- 


78815 18:36679 OSTI; NTIS; GPO Dep. : DE93019527 MF-363 
ANL/MSD/CP-— 
78121 18:36420 OSTI; NTIS; GPO Dep. .99: DE93018995 MF-404 
78507 18:36421 OSTI; NTIS; GPO Dep. .99: DE93019008 MF-404 
79538 18:37758 | OSTI; NTIS; INIS; GPO Dep. DE93019503 MF-410 
79555 18:37759 OSTI; NTIS; GPO Dep. DE93019544 MF-404 
79635 18:36471 OSTI; NTIS; INIS; GPO Dep. DE93019567 MF-404 
79636 18:36422 OSTI; NTIS; GPO Dep. DE93019523 MF-404 
79645 18:36423 OSTI; NTIS; GPO Dep. DE93040244 MF-404 
79655 18:36391 OSTI; NTIS; GPO Dep. DE93019519 MF-404 
79659 18:36309 OSTI; NTIS; GPO Dep. DE93019520 MF-404 
79660 18:36310 OSTI; NTIS; GPO Dep. DE93019521 MF-404 
79661 18:36472 OSTI; NTIS; GPO Dep. DE93019522 MF-404 
79818 18:37724 OSTI; NTIS; INIS; GPO Dep. DE93041158 MF-411 
79820 18:36424 OSTI; NTIS; INIS; GPO Dep. DE93019768 MF-404 
80216 18:36311 OSTI; NTIS; INIS; GPO Dep. DE93017443 MF-404 
80232 18:36312 OSTI; NTIS; INIS; GPO Dep. DE93017408 MF-404 
80610 18:36425 OSTI; NTIS; INIS; GPO Dep. DE93040280 MF-404 
ANL/MSD/PP- 


76591 18:36313 OSTI; NTIS; GPO Dep. 
ANL/NDM- 


129 18:37618 | OSTI; NTIS; INIS; GPO Dep. 
ANL/PHY/CP- 
78581 18:36828 OSTI; NTIS; INIS; GPO Dep. 
79367 18:37613 OSTI; NTIS; INIS; GPO Dep. 
79375 18:37596 OSTI; NTIS; INIS; GPO Dep. 
79498 18:36829 OSTI; NTIS; INIS; GPO Dep. 
79882 18:37655 OSTI; NTIS; INIS; GPO Dep. 
79883 18:37725 OSTI; NTIS; INIS; GPO Dep. 
79895 18:37597 OSTI; NTIS; INIS; GPO Dep. 
80774 18:37524 OSTI; NTIS; INIS; GPO Dep. 
ANLU/RA/CP-— 
77458 18:35991 OSTI; NTIS; INIS; GPO Dep. 
78676 18:35896 OSTI; NTIS; INIS; GPO Dep. 
ANL/RE/CP- 
76971 18:35825 OSTI; NTIS; INIS; GPO Dep. 
77119 18:35857 OSTI; NTIS; INIS; GPO Dep. 
77120 18:35826 OSTI; NTIS; INIS; GPO Dep. 


mmmmmmmmmmmmmm 


m 
_ 


DE93040839 MF-404 


m 
a 


DE93040735 MF-413 


DE93018996 MF-413 
DE93018572 MF-413 
DE93019755 MF-413 
DE93019012 MF-413 
DE93019760 MF-414 
DES93019759 MF-414 
DE93041185 MF-413 
DE94000463 MF-413 


DE93019570 ND-524 
DE93040240 MF-537 


ea 
a 
a 
er 
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=" 
ei 
Et 
E 
= 


—_- ot 


DE93019571 MF-541 
DE93019543 MF-506 
DE93019542 MF-532; 
MF-542 
DE93018991 MF-506 
DE93019021 MF-506 
DE93019002 MF- 
1000 
DE93019538 MF-506 
DE93019539 MF-506 
DE93019540 MF-506 


awh ah ah 


78652 18:35992 OSTI; NTIS; GPO Dep. 
78653 18:36578 OSTI; NTIS; INIS; GPO Dep. 
78654 18:35993 OSTI; NTIS; INIS; GPO Dep. 


mmm mmm 


78821 18:35994 OSTI; NTIS; INIS; GPO Dep. 
78944 18:35995 OSTI; NTIS; INIS; GPO Dep. 
78969 18:35996 OSTI; NTIS; INIS; GPO Dep. 
78984 18:35827 OSTI; NTIS; INIS; GPO Dep. DE93019573 MF-524 
79630 18:35024 OSTI; NTIS; INIS; GPO Dep. DE93040234 MF-537; 


MF-542 
ANL/XFD/CP- 


79798 18:36830 OSTI; INIS; NTIS; GPO Dep. .99: DE93041168 MF-411 

79800 18:36831 OSTI; NTIS; INIS; GPO Dep. 99: DE93019749 MF-411 

80438 18:37739 | OSTI; NTIS; INIS; GPO Dep. .99: DE93019009 MF-404; 
MF-411 

80547 18:37019 OSTI; NTIS; INIS; GPO Dep. .99: DE93019569 MF-411 

80611 18:36832 OSTI; NTIS; INIS; GPO Dep. .99: DE93040272 MF-411 

80642 18:36833 OSTI; NTIS; INIS; GPO Dep. .99: DE93040271 MF-411 

ANU-P- 
1111 18:37598 OSTI; NTIS (US Sales Only); INIS DE94601724 
1112 18:37599 OST; NTIS (US Sales Only); INIS DE94601725 


1119 18:37600 OSTI; NTIS (US Sales Only); INIS DE94601726 
AUC-IBT-R- 


9317 18:35609  OSTI; NTIS DE93516658 
9319 18:35610 OSTI; NTIS DE93516659 

BARC- 
1992/E/044 18:36518 | OSTI; NTIS (US Sales Only); INIS DE94600562 
1992/E/046 18:37027 OST; NTIS (US Sales Only); INIS DE94601309 
1992/E/048 18:36986  OSTI; NTIS (US Sales Only); INIS DE94601289 
1993/E/004 18:36987  OSTI; NTIS (US Sales Only); INIS DE94601299 
1993/P/001 18:36565  OSTI; NTIS (US Sales Only); INIS DE94600652 


mmmmm 
a a ae 
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BNL- 


Report Abstract Source of Order Distribution 
Number Number Availability 


Number Category 
1993/P/002 18:37614 OSTI; NTIS (US Sales Only); INIS DE94601765 
BCS- 


9214754 18:36579 OSTI; NTIS 
BDM/ABQG— 


89-0747-TR 18:37879 See LA-SUB-93-202 
BFR-D- 


1-92 18:36060 OSTI; NTIS 


DE93040225 


DE94702183 


1-93 18:36202 OSTI; NTIS 


12-92 
13-92 
2-93 
BFR-R- 
28-92 
33-92 
40-92 


18:36039 
18:36204 
18:36203 


18:36205 
18:36206 
18:35541 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


DE94702189 
DE94702184 
DE94702185 
DE94702190 


DE94702186 
DE94702188 


DE94702187 
BGS-WE- 


90/25. 18:35136 See DOE-HMIP-RR-91.025 
92/11. 18:35138 See DOE-HMIP-RR-93.005 
92/36. 18:37147 See DOE-HMIP-RR—-92.100 
92/8. 18:35139 See DOE-HMIP-RR-93.009 
BNL- 

48141 18:36834 OSTI; NTIS; INIS; GPO Dep. 
48532 18:36835 OSTI; NTIS; INIS; GPO Dep. 
48536 18:36836 OSTI; NTIS; INIS; GPO Dep. 
48537 18:36837 OSTI; NTIS; INIS; GPO Dep. 
48538 18:36790 OSTI; NTIS; INIS; GPO Dep. 
48549 18:36293 OSTI; NTIS; GPO Dep. 
48724 18:36752 OSTI; NTIS; INIS; GPO Dep. 
48768 18:36838 OSTI; NTIS; INIS; GPO Dep. 
48823 18:37740 OSTI; NTIS; GPO Dep. 
49140 18:36519 -OSTI; NTIS; GPO Dep. 
49177 18:37619 OSTI; NTIS; INIS; GPO Dep. 
49234 18:36520 OSTI; NTIS; GPO Dep. 


DE93040172 MF-414 
DE93040171 MF-414 
DE93040455 MF-414 
DE93040163 MF-414 
DE93040177 MF-414 
DE9301 8843 MF-400 
DE93019564 MF-400 
DE93040042 MF-414 
DE93019847 MF-404 
DE93019937 MF-401 
DE93040311 MF-414 
DE93017563 MF-401 
DE93019042 MF-413 
DE93019045 MF-400 
DE93019060 MF-410 
DE93018844 MF-525 
DE93018821 MF-525 


a ai aol 


a dk ot ot 


ae a a 


49250 18:37601 OSTI; NTIS; INIS; GPO Dep. 
49274 18:35386 OSTI; NTIS; INIS; GPO Dep. 
49288 18:36314 | OSTI; NTIS; GPO Dep. 

49294 18:35924 OSTI; NTIS; INIS; GPO Dep. 
49296 18:35925 OSTI; NTIS; INIS; GPO Dep. 


mmmmmmMmMmmmMmmMmmmm 
a a ee eT — 


49313 
49316 
49328 
49330 
49331 
49333 
49334 
49335 
49342 
49346 
49358 
49360 
49361 
49362 
49363 
49365 
49370 
49371 
49379 
49380 
49381 
49382 
49383 
49384 
49385 
49386 
49409 
49410 
49411 
49418 
49421 


18:36839 
18:35358 
18:37620 
18:37699 
18:37399 
18:36521 
18:37621 
18:37622 
18:36791 
18:36840 
18:37193 
18:37525 
18:36315 
18:37662 
18:37602 
18:36792 
18:36841 
18:36771 
18:36793 
18:36953 
18:36954 
18:36794 
18:36795 
18:35806 
18:36426 
18:36427 
18:36796 
18:36797 
18:36798 
18:36240 
18:37526 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


DE93040165 
DE93040167 
DE93019058 
DE93019056 
DE93019050 
DE93019046 
DE93019047 
DE93019048 
DE94000440 
DE93040168 
DE93040071 
DE93040170 
DE93019845 
DE93019125 
DE93040045 
DE93041150 
DE93040041 
DE93040034 
DE93040077 
DE93040174 
DE93040179 
DE93040173 
DE93040175 
DE93040325 
DE94000509 
DE93040326 
DE93040039 
DE93040044 
DE93040037 
DE93041119 
DE93041153 


MF-414 
MF-940 
MF-401 
MF-401 
MF-400 
MF-413 
MF-413 
MF-400 
MF-414 
MF-414 
MF-403 
MF-414 
MF-404 
MF-401 
MF-413 
MF-414 
MF-414 
MF-400 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-406 
MF-414 
MF-414 
MF-414 
MF-330 
MF-413 


Mmmm mmmmmMmMM MMMM ommmmmmmm 


49429 18:36522 OSTI; NTIS; GPO Dep. 


DE93040328 MF-401 
49430 18:36557 OSTI; NTIS; INIS; GPO Dep. 


DE93040329 MF-401 


m 
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BNL- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


49432 18:37623  OSTI; NTIS; INIS; GPO Dep. 99:  DE93041155 MF-413 
49465 18:37473 | OSTI; NTIS; INIS; GPO Dep. 99:  DE93041154 MF-414 
52384 18:35121  OSTI; NTIS; GPO Dep. 99:  DE93019775 PC-906 
52386 18:37396  OSTI; NTIS; GPO Dep. 99: DE93019553 MF-407 
70172 18:37082  OSTI; NTIS (US Sales Only); GPO Dep. 99: DE93014202 MF-402 

BNL-NUREG- 

52383 18:36027 See NUREG/CR-6078 

BRE-CR- 

11/93 18:35524 See ETSU-S-0A/00098/02/REP 

BTO-RR- 

103 18:35596 See ETSU-TID-4113 

BUP- 

1992-02 18:37505 OSTI; NTIS; INIS DE94602575 

CAP- 
100-ATF-93C 18:36839 See BNL-49313 
96-ATF-93C 18:36841 See BNL-49370 

ccc- 


580 18:37975 See ESTSC/NRC—000599C YOMP00 
CEA-CONF- 
11365 18:37852 OSTI; NTIS (US Sales Only); INIS DE94602731 
11366 18:35122 OSTI; NTIS (US Sales Only); INIS DE94602379 
11367 18:36566 OSTI; NTIS (US Sales Only); INIS DE94602007 
11369 18:35025 OSTI; NTIS (US Sales Only); INIS DE94602011 
11370 18:34999 OSTI: NTIS (US Sales Only); INIS DE94601178 
11377 18:37675 | OSTI; NTIS (US Sales Only); INIS DE94603870 
11379 18:36392 OSTI; NTIS (US Sales Only); INIS DE94602037 
11381 18:36393 OSTI; NTIS (US Sales Only); INIS DE94602038 
11382 18:37017 OSTI; NTIS (US Sales Only); INIS DE94602374 
11383 18:36580 OSTI; NTIS (US Sales Only); INIS DE94602196 
11384 18:36581 OSTI; NTIS (US Sales Only); INIS DE94602197 
11385 18:36582 OSTI; NTIS (US Sales Only); INIS DE94602198 
11386 18:37020 OSTI; NTIS (US Sales Only); INIS DE94602370 
11387 18:35712 OSTI; NTIS (US Sales Only); INIS DE94601242 
11388 18:35713 OSTI; NTIS (US Sales Only); INIS DE94602314 
11389 18:35667 OSTI; NTIS (US Sales Only); INIS DE94602311 
11390 18:35714 OSTI; NTIS (US Sales Only); INIS DE94601243 
11391 18:36583  OSTI; NTIS (US Sales Only); INIS DE94602199 
11392 18:36584 OSTI; NTIS (US Sales Only); INIS DE94602200 
11393 18:36585 OSTI; NTIS (US Sales Only); INIS DE94602201 
11394 18:35828 OSTI; NTIS (US Sales Only); INIS DE94602345 
11395 18:35715 | OSTI; NTIS (US Sales Only); INIS DE94602315 
11396 18:35716 OSTI; NTIS (US Sales Only); INIS DE94602316 
11398 18:35717 OSTI; NTIS (US Sales Only); INIS DE94602317 
11400 18:37474 OSTI; NTIS (US Sales Only); INIS DE94602564 
11401 18:36316 | OSTI; NTIS (US Sales Only); INIS DE94602029 
11402 18:36317 OSTI; NTIS (US Sales Only); INIS DE94602020 
11403 18:36318 | OSTI; NTIS (US Sales Only); INIS DE94602021 
11404 18:37760 OSTI; NTIS (US Sales Only); INIS DE94602758 
11418 18:35026 OSTI; NTIS (US Sales Only); INIS DE94602944 
11419 18:35123 OSTI; NTIS (US Sales Only); INIS DE94603550 
11420 18:35027 OSTI; NTIS (US Sales Only); INIS DE94602945 
11421 18:35028 OSTI; NTIS (US Sales Only); INIS DE94602946 
11453 18:36680  OSTI; NTIS (US Sales Only); INIS DE94602968 
11455 18:35029 OSTI; NTIS (US Sales Only); INIS DE94602947 
11498 18:35997  OSTI; NTIS (US Sales Only); INIS DE94603458 
11500 18:35718 | OSTI; NTIS (US Sales Only); INIS DE94603459 
11506 18:35830 OSTI; NTIS (US Sales Only); INIS DE94603491 
11507 18:36586 OSTI; NTIS (US Sales Only); INIS DE94603402 
11508 18:37140 OSTI; NTIS (US Sales Only); INIS DE94603227 
11509 18:35274 | OSTI; NTIS (US Sales Only); INIS DE94603222 
11510 18:37195 | OSTI; NTIS (US Sales Only); INIS DE94603056 
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matori (Japan); 25 Jul 1991; 28 feb 1992) 
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See ANL/MCS/CP-805 12 

(International conference on anomalous scatter- 
ing (ICAS); Hamburg (Germany); 17-21 Aug 
1992) 

See UCRL-JC—114583 

(11. workshop on electromagnetic induction in 
the earth; Wellington (New Zealand); 26 Aug 
- 2 sep 1992) 

See UCRL-JC—111340-Rev.1 

(Symposium on opportunities in the synfuels in- 
dustry; Bismarck, ND (United States); 31 
Aug - 4 sep 1992) 

See DOE/MC/10637-3384 

(Relativistic and electron correlation effects in 
molecules and solids; Vancouver (Canada); 
9-22 Aug 1992) 

See ANL/CHM/CP-80472 

(Santa Fe Institute workshop on integrative 
themes; Santa Fe, NM (United States); 8-15 
Aug 1992) 

See LA-UR-93-2909 

(Computer graphics (CG) conference; Anaheim, 
CA (United States); 1-6 Aug 1992) 

See UCRL-JC—112935 

(Specialists’ meeting on science and engineer- 
ing of fission, 1992; Specialists’ meeting on 
science and engineering of fission, 1992; Ku- 
matori (Japan); KUMATORI ( is not a valid 
Country Code.); 10 Aug 1992; 17 dec 1992) 

See KURRI-TR-372 

(ICHEP-26: 26th International Union of Pure 
and Applied Physics (IUPAP) conference on 
high energy physics; Dallas, TX (United 
States); 6-12 Aug 1992) 

See LPNHE-92-11 

(10. EUREM conference; Granada (Spain); 7-11 
Sep 1992) 

See LBL-33500 

(3. international conference on calorimetry in 
high energy physics; Corpus Christi, TX 
(United States); 29 Sep - 2 oct 1992) 

See CEA-DAPNIA-SPP-92-29 

(10. Sagamore conference on charge, spin and 
momentum densities; Konstanz (Germany); 
1-7 Sep 1992) 

See ANL/XFD/CP-80438 

(2. workshop on tau lepton physics; Columbus, 
OH (United States); 8-11 Sep 1992) 

See LPNHE-93-01 

(School for young high energy physicists; Abing- 
don (United Kingdom); 6 Sep 1992) 

See RAL—-93-025 

(Hydrogen physics; Tsukuba (Japan); 29-30 Sep 
1992) 

See KEK-PROC—92-20 

(13. National Biochemical Days; Ceske Bude- 
jovice (Czech Republic); 7-11 Sep 1992) 

See INIS-mf—13702 

(EKOS '92: symposium with international partici- 
pation; Nitra (Slovakia); 15-17 Sep 1992) 

See INIS-mf-13701 

(Workshop on energy conservation and energy 
management in buildings; Copenhagen 
(Denmark); 14-16 Sep 1992) 

See NEI-DK-1274 

(Technical committee meeting on the use of 
probabilistic safety assessment for nuclear in- 
stallations with large inventory of radioactive 
material; Vienna (Austria); 7-11 Sep 1992) 

See |AEA-TECDOC-711 
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(Meeting on the structure and the mechanical 
behavior of geomateriais; Vandoeuvre-les- 
Nancy (France); 10 Sep 1992) 

See CEA-CONF-11521 

(6. international conference on physics of highly 
charged ions; Manhattan, KS (United 
States); 28 Sep - 2 oct 1992) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(Seminar on impact of nuclear installations on 
the environment; Fribourg (Switzerland); 15- 
18 Sep 1992) 

See CEA-CONF—1 1509 

See CEA-CONF-1 1507 

See CEA-CONF—1 1508 

See CEA-CONF-11510 

See CEA-CONF-—11511 

See CEA-CONF-11520 

(10. conference on computing in high energy 
physics; Annecy (France); 21-25 Sep 1992) 

See PCCF-RI-92-14 

(6. international mouse genome conference; 
Buffalo, NY (United States); 14-18 Oct 1992) 

See DOE/ER/61517—1 

(Workshop on scientific application of short 
wavelength coherent light source; Stanford, 
CA (United States); 21 Oct 1992) 


DE93018777 
DE93018750 
DE93040284 
DE93040285 
DE93040283 


‘See UCRL-JC—113429 


(67. annual technical conference of the Society 
of Petroleum Engineers; Washington, DC 
(United States); 4-7 Oct 1992) 

See UCRL-JC—111579 

(International seminar on the frontier of nuclear 
spectroscopy; Kyoto (Japan); 23-24 Oct 
1992) 

See ANL/PHY/CP-79895 

(ESCAPE-2: 2. European symposium on com- 
puter aided process engineering; Toulouse 
(France); 5-7 Oct 1992) 

See CEA-CONF-1 1369 

(Conference on energy controV/energy manage- 
ment; Copenhagen (Denmark); 21 Oct 1992) 

See NEI-DK-1241 

(International workshop on time dependence of 
radiation damage accumulation and its im- 
pact on materials properties; Montreux 
(Switzerland); 14-20 Oct 1992) 

See ANL/MSD/CP-80216 

(New welding and finishing procedures; Pizen 
(Czech Republic); 21-22 Oct 1992) 

See INIS-mf-13703 

(Workshop on European Electron Facility; Mainz 
(Germany); 7-9 Oct 1992) 

See IPNO-DRE-92-30 

(International meeting on underground disposal; 
Anvers (Belgium); 19 Oct 1992) 

See CEA-CONF-11516 

(Workshop on the stability of particle motion in 
storage rings; Upton, NY (United States); 19- 
24 Oct 1992) 

See FNAL/C—93/192 

See BNL-49410 

See BNL-49411 

See BNL-49409 

See BNL-49379 

See BNL-49381 

See BNL-49382 

See BNL-49380 
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2 
CONF-921290— 
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18:37290 
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See BNL-49383 

(16. Materials Research Society fall meeting; 
Boston, MA (United States); 30 Nov - 5 dec 
1992) 

See PNL-SA-21290 

(Meeting of the Division of Plasma Physics of 
the American Physical Society; Seattle, WA 
(United States); 16-20 Nov 1992) 

See UCRL-JC—111286-Rev.1 

(Minerals, Metals, and Materials Soci- 
ety/American Society for Metals (TMS/ASM) 
materials week ‘92; Chicago, IL (United 
States); 2-5 Nov 1992) 

See SAND-93-1911C 

(20. annual meeting of the Argentine Associa- 
tion of Nuclear Technology; Buenos Aires 
(Argentina); 23-26 Nov 1992) 

See INIS-AR-028 

(Japan-U.S. workshop P-196 on high heat flux 
components and plasma surface interactions 
for next devices; Kasuga (Japan); 17-19 Nov 
1992) 

See NIFS-PROC—12 

(10. international symposium on high-energy spin 
physics; Nagoya (Japan); 9-14 Nov 1992) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(NATO advanced research workshop; Maderia 
(Portugal); Dec 1992) 

See BNL-49361 

(Specialists’ meeting on science and engineer- 
ing of fission, 1992; Specialists’ meeting on 
science and engineering of fission, 1992; Ku- 
matori (Japan); KUMATORI ( is not a valid 
Country Code.); 10 Aug 1992; 17 dec 1992) 

See KURRI-TR-372 

(1. technical meeting on nuclear reactor and ra- 
diation for engineers; Kumatori (Japan); 3 
Dec 1992) 

See KURRI-TR-371 

(Workshop on quark and lepton mass matrices; 
Tanashi (Japan); 1-2 Dec 1992) 

See INS-J-176 

(20. National Institute of Radiological Sciences 
seminar on environmental research; Chiba 
(Japan); 10-11 Dec 1992) 

See NIRS-M-93 

(American Nuclear Society (ANS) meeting; 
Clearwater, FL (United States); 27 Jan 1993) 

See UCRL-JC—110248 

(U.S/Japan workshop on ion temperature gradi- 
ent driven turbulent transport; Austin, TX 
(United States); 11-14 Jan 1993) 

See LA-UR-93-1255 

(John M. Crowley symposium on ultrami- 
croscopy; Scottsdale, AZ (United States); 5-8 
Jan 1993) 

See LBL-34224 

(North Atlantic Treaty Organization (NATO) 
workshop; Han-Sur-Lesse (Belgium); 8-14 
Jan 1993) 

See UCRL-JC—114023 

(North Atlantic Treaty Organization (NATO) ad- 
vanced research workshop on epidemic 
models and their relation to data; Cambridge 
(United Kingdom); 4-9 Jan 1993) 

See LA-UR-93-2445 

(Los Alamos Technology Exchange workshop on 
dynamic response of materials to pulsed 
heating; Los Alamos, NM (United States); 
22-25 Jan 1993) 

See LA-UR-93-2469 
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18:37615 
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Availability Dep. 


(International winter meeting on nuclear physics; 
Bormio (Italy); 31 Jan 1993) 

See GANIL-P—93-05 

(158. International Astronomical Union (IAU) 
symposium on very high angular resolution 
imaging; Sydney (Australia); 11-15 Jan 1993) 

See UCRL-JC—113444 

(Conference on laser isotope separation; Los 
Angeles, CA (United States); 16 Jan 1993) 

See CEA-CONF—1 1377 

(Optical Society of America (OSA) meeting on 
ultrafast optics and optoelectronics; San 
Francisco, CA (United States); 25-27 Jan 
1993) 

See LBL-34261 

(OE/LASE '93: International Society for Optical 
Engineering (SPIE) conference; Los Ange- 
les, CA (United States); 13-23 Jan 1993) 

See CEA-CONF—1 1370 

See UCRL-JC—111593 

(Simulating accelerator radiation environments 
workshop; Santa Fe, NM (United States); 11- 
15 Jan 1993) 

See LA-UR-93-2683 

See LA-UR-93-3080 

(Society for Photo-Optical Instrumentation Engi 
neers (SPIE) international conference; 
Albuquerque, NM (United States); 31 Jan - 4 
feb 1993) 

See UCRL-JC—113177 

(9. winter workshop on nuclear dynamics; Key 
West, FL (United States); 30 Jan - 6 feb 1993) 

See LBL—34337 

(Waste management '93; Tucson, AZ (United 
States); 28 Feb - 4 mar 1993) 

See WSRC-MS-—93-021 

(American Astronautical Society/American Insti- 
tute of Aeronautics and Astronautics 
(AAS/AIAA) spaceflight mechanics meeting; 
Pasadena, CA (United States); 22-24 Feb 
1993) 

See UCRL-JC—113843 

(6. Israel materials engineering conference 
(IMEC); Dead Sea (Israel); 24 Feb 1993) 

See INIS-mf-13696 

(10. annual OTTAWA verification symposium 
proliferation and international security on 
converging roles of proliferation, confidence 
building, and peacekeeping; Quebec 
(Canada); 26 Feb 1993) 

See UCRL-JC—113712 

(62. Interagency Manufacturing Operations 
Group (IMOG) meeting on numerical sys 
tems; Oak Ridge, TN (United States); 9-10 
Feb 1993) 

See LA-12646-C 

(Computational accelerator physics conference 
(CAP93); Pleasanton, CA (United States); 
22-26 Feb 1993) 

See UCRL-JC—112246 

See UCRL-JC—112247 

See SLAC-PUB—6086 

See SLAC-PUB-—6038 

See SLAC-PUB—6164 

(Workshop on microwave-absorbing materials 
for accelerators; Newport News, VA (United 
States); 22-24 Feb 1993) 

See LBL-33873 
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(American Defense Preparedness Associates 
symposium on the environment; Albu- 
querque, NM (United States); 23-25 Mar 
1993) 

See EMO-SA-5011 

(4. international workshop on the physics of 
compressible turbulent mixing; Cambridge 
(United Kingdom); 29 Mar - 1 apr 1993) 

See UCRL-JC—112208 

(1993 Rencontres de Physique de La Vallee 
D’Aoste; LaThuile (Italy); 8-13 Mar 1993) 

See FNAL/C—93/122-E 

(National Center for Advanced Information Com- 
ponents Manufacturing (NCAICM) workshop; 
Albuquerque, NM (United States); 30-31 Mar 
1993) 

See UCRL-JC—113482 

(SUSY 93 workshop; Boston, MA (United 
States); 29 Mar - 1 apr 1993) 

See FNAL/C—93/172-E 

(6. Society Industrial and Applied Math confer- 
ence on parallel processing for scientific 
computing; Newport Beach, CA (United 
States); 22-24 Mar 1993) 

See PNL-SA-22001 

(1993 Material Science Research (MRS) spring 
meeting; San Francisco, CA (United States); 
12-16 Mar 1993) 

See EGG—10617-2184 

(Workshop on electron gun for linear colliders; 
Batavia, IL (United States); 8 Mar 1993) 

See LAL-RT—92-20 

(Probabilistic safety assessment and manage- 
ment (PSAM) conference; San Diego, CA 
(United States); 20-24 Mar 1993) 

See WSRC-MS-—93-193 

(3. Colloquium on paraseismic engineering; 
Saint-Remy-les-Chevreuse (France); 24-26 
Mar 1993) 

See CEA-CONF—1 1383 

See CEA-CONF-1 1384 

See CEA-CONF—1 1385 

(Conference on Investment Strategy for Electric- 
ity in Vietnam; Hanoi (Viet Nam); 26 Mar 
1993) 

See INIS-mf-13699 

(Lab to market conference; Dual use technolo- 
gies conference; Albuquerque, NM (United 
States); Washington, DC (United States); 
Mar 1993; 25-26 oct 1993) 

See LA-UR-93-3431 

(6. Society for Industrial and Applied Mathemat- 
ics (SIAM) conference on parallel processing 
for scientific computing; Norfolk, VA (United 
States); 21-24 Mar 1993) 

See ANL/MCS/CP-80518 

(28. conference on quantum chromodynamics 
and high energy hadronic interactions; Les 
Arcs (France); 13-27 Mar 1993) 

See LBL-34294 

See BNL-49360 

See SLAC-PUB-—6217 

(Spring meeting of the Western States Section 
of the Combustion Institute; Salt Lake City, 
UT (United States); 22-23 Mar 1993) 

See UCRL-JC—112696 

(Numerical modeling for underground nuclear 
test monitoring symposium; Durango, CO 
(United States); 23-25 Mar 1993) 

See UCRL-JC—113339 

See PNL-SA-22847 
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CONF-9304174— 
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CONF-9304192-— 
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CONF-9304197— 
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CONF-9304200— 


1 
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Number 


18:37076 


18:36510 
18:37708 


18:36610 


18:38015 


18:35712 


18:36667 


18:36395 


18:38013 


18:36439 


18:36331 


18:37015 


18:37761 


18:37847 


18:36451 


18:38001 


18:35667 


18:35713 


18:37020 


Source of 
Availability 


See UCRL-JC—113801 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (United States); 
12-16 Apr 1993) 

See LBL-34374 

See UCRL-JC—113366 

(International high-level radioactive waste man- 
agement conference; Las Vegas, NV (United 
States); 25-29 Apr 1993) 

See EGG-M-92576 

(Environmental Protection Agency (EPA) work- 
shop; Charlottesville, VA (United States); 
19-21 Apr 1993) 

See UCRL-JC—113547 

(Advanced Monte Carlo computer programs for 
radiation transport; Saclay (France); 27-29 
Apr 1993) 

See CEA-CONF-1 1387 

(1993 National Department of Energy 
(DOE)/contractors and facilities data acquisi- 
tion and control user’s group meeting; 
Livermore, CA (United States); 13-16 Apr 
1993) 

See UCRL-JC—113556 

(2. international conference on laser ablation: 
mechanisms and applications; Knoxville, TN 
(United States); 19-22 Apr 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Conference on high speed computing; Sal- 
isham, OR (United States); Apr 1993) 


‘See UCRL-JC—113508 


(NATO advanced research workshop on spatio- 
temporal patterns in nonequilibrium complex 
systems; Santa Fe, NM (United States); 13- 
17 Apr 1993) 

See LA-UR-93-2024 

(SAM '93: 17. Metallurgical sessions of the Ar- 
gentine Metals Association; 2. Argentine 
meeting on ceramics and refractories; San 
Carlos de Bariloche (Argentina); 13-16 Apr 
1993) 

See INIS-AR-042 

(1993 joint Army, Navy, NASA, Air Force 
(JANNAF) nondestructive evaluation sub- 
committee meeting; Livermore, CA (United 
States); 26-28 Apr 1993) 

See UCRL-JC—113740 

(International symposium on high-T. supercon- 
ductivity and its applications; Cairo (Egypt); 
4-16 Apr 1993) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(1993 topical conference on the physics of ra- 
diatively driven targets; Monterey, CA 
(United States); 26-29 Apr 1993) 

See SAND-93-0724C 

(International symposium on integrated ferro- 
electrics; Colorado Springs, CO (United 
States); 19-21 Apr 1993) 

See SAND-93-1652C 

(7. international parallel processing symposium; 
Newport Beach, CA (United States); 13-16 
Apr 1993) 

See PNL-SA-22002 

(Conference ENS TOPNUX’93; La Haye 
(Netherlands); 25-28 Apr 1993) 

See CEA-CONF-—1 1389 

See CEA-CONF—1 1388 

(1. International workshop on intelligent au- 
tonomous vehicles; Hampshire (United 
Kingdom); 20 Apr 1993) 

See CEA-CONF—1 1386 
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(Advisory group meeting on compilation and re- 
view of methodologies for estimating the 
comparative electric power system costs for 
renewable energy systems; Vienna (Austria); 
26-28 Apr 1993) 

See |AEA-623-11-AG-689.5 

(Actinides meeting; Buehl (Germany); 20-23 Apr 
1993) 

See CEA-CONF—1 1455 

(8. Argentine congress on physico-chemistry; 
Mar del Plata (Argentina); 19-22 Apr 1993) 

See INIS-AR-033 

See INIS-AR-030 

See INIS-AR-034 

See INIS-AR-039 

See INIS-AR-035 

See INIS-AR-037 

See INIS-AR-036 

See INIS-AR-038 

(Mining ostrava 93: 8th international conference; 
Ostrava (Czech Republic); 19-22 Apr 1993) 

See INIS-mf—13704 

(95. annual meeting of the American Ceramic 
Society; Cincinnati, OH (United States); 18- 
22 Apr 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 
(Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) OE/aerospace science and 
sensing meeting; Orlando, FL (United 

States); 11-16 Apr 1993) 

See UCRL-JC—113727 

See UCRL-JC—113744 

See UCRL-JC—113695 

(International workshop on physics and instru- 
mentation at future linear colliders; Kona, Hl 
(United States); 26-30 Apr 1993) 

See FNAL/C—93/223 

See SLAC-PUB-6242 

(International particle accelerator conference; 
Washington, DC (United States); 17-20 May 
1993) 

See LBL-34069 

See LBL-33282 

See LBL-33271 

See LBL-33288 

See SSCL-Preprint-473 

See LBL—-33308 

See LBL-33279 

See LBL-33269 

See LBL-33278 

See SSCL-Preprint-406 

See LBL-33270 

See LBL-33195 

See LBL-33303 

See LBL-34068 

See SSCL-Preprint-427 

See SSCL-Preprint-436 

See SSCL-Preprint-407 

See FNAL/C—93/219 

See FNAL/C—93/220 

See FNAL/C—93/185 

See BNL-48768 

See BNL-49370 

See BNL-49313 

See BNL-48537 

See BNL-48538 

See LBL—-33280 

See LBL-33312 

See BNL-48532 

See LBL-33225 

See LBL-34318 
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395 18:36810 See LBL-34371 
396 18:36889 See LBL—-33309 
397 18:36973 See LBL—33272 
398 18:36805 See LBL-33226 
399 18:36910 See SLAC-PUB-6125 
400 18:36816 See SLAC-PUB-6124 
401 18:36815 See SLAC-PUB-6122 
402 18:36978 See SLAC-PUB-6121 
403 18:36909 See SLAC-PUB—6119 
404 18:36912 See SLAC-PUB-6141 
406 18:36814 See SLAC-PUB-6117 
407 18:36908 See SLAC-PUB-6116 
408 18:36813 See SLAC-PUB-6114 
409 18:36911 See SLAC-PUB-6128 
410 18:36836 See BNL-48536 
411 18:36786 See SLAC-PUB-6107 
412 18:36907 See SLAC-PUB-6110 
413 18:36976 See SLAC-PUB-6111 
414 18:36977 See SLAC-PUB-6112 
418 18:36905 See SLAC-PUB-6104 
419 18:36812 See SLAC-PUB-6105 
420 18:36906 See SLAC-PUB-6106 
421 18:36902 See SLAC-PUB-—6088 
422 18:36897 See SLAC-PUB-—6006 
423 18:36898 See SLAC-PUB-6007 
425 18:36904 See SLAC-PUB-6100 
426 18:36903 See SLAC-PUB-6093 
427 18:36975 See SLAC-PUB—6089 
429 18:36913 See SLAC-PUB—6144 
431 18:36899 See SLAC-PUB-6070 
432 18:36921 See SLAC-PUB-6195 
433 18:36789 See SLAC-PUB-6252 
434 18:36788 See SLAC-PUB-6244 
435 18:36926 See SLAC-PUB-—6234 
436 18:36787 See SLAC-PUB—6233 
437 18:36922 See SLAC-PUB-6207 
438 18:36821 See SLAC-PUB-6205 
441 18:36924 See SLAC-PUB-6212 
442 18:36923 See SLAC-PUB-6210 
445 18:36925 See SLAC-PUB—6220 
447 18:36824 See SLAC-PUB-6214 
448 18:36823 See SLAC-PUB-6213 
455 18:36919 See SLAC-PUB-6184 
457 18:36820 See SLAC-PUB-6191 
459 18:36920 See SLAC-PUB-6193 
460 18:36900 See SLAC-PUB—6074 
461 18:36822 See SLAC-PUB-—6208 
464 18:36915 See SLAC-PUB-6160 
465 18:36916 See SLAC-PUB-6162 
466 18:36917 See SLAC-PUB—6165 
470 18:36918 See SLAC-PUB-6176 
478 18:36817 See SLAC-PUB-6153 
479 18:36818 See SLAC-PUB-—6154 
480 18:36914 See SLAC-PUB-6148 
481 18:36819 See SLAC-PUB-6164 
482 18:36792 See BNL-49365 
483 18:36845 See FNAL/C-93/228 
484 18:36791 See BNL-49342 
487 18:37276 See FNAL/C—93/239 
488 18:36846 See FNAL/C—93/230 
CONF-9305134— (11. symposium on energy engineering sciences; 
Argonne, IL (United States); 3-5 May 1993) 
2 18:37765 See EGG-M-93181 
4-App.B 18:36681 OSTI; NTIS; GPO Dep. E 1.99: DE93019683 MF-406 
CONF-9305135— (7. annual conference on fossil energy materi- 
als; Oak Ridge, TN (United States); 11-13 
May 1993) 
18:36405 See ORNL/FMP-93/1 
18:35624 OSTI; NTIS; GPO Dep. E 1.99: DE93017863 MF-114 
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18:37886 
18:37887 
18:37888 
18:37883 
18:37884 


18:37681 


18:36751 
18:37026 
18:35405 
18:36750 


18:37992 


18:35386 


18:35105 


18:37139 


18:37816 


18:37033 


18:36320 


18:37843 


18:36666 


18:37951 


18:35507 
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Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


(International symposium on heavy ion fusion; 
Frascati (Italy); 25-28 May 1993) 

See UCRL-JC—113284 

See LBL-33802 

See LBL-33803 

See LBL-33805 

See LBL-33806 

See LBL-33800 

See LBL-33801 

(13. international Plansee seminar; Triol (Aus- 
tria); 24-28 May 1993) 

See UCRL-JC—112768 

(European research conference in physics: fun- 
damental aspects of clusters; Elounda 
(Greece); 26 May - 2 jun 1993) 

See ANL/CHM/CP-79761 

(Optical Society of America (OSA) topical meet- 
ing on soft x-ray projection lithography; 
Monterey, CA (United States); 10-12 May 
1993) 

See UCRL-JC—114416 

See UCRL-JC—114496 

See SAND-93-0386C 

See UCRL-JC—1 14087 

(Advanced Visualization System (AVS) ‘93 users 
group meeting; Orlando, FL (United States); 
24-26 May 1993) 

See LA-UR-93-3139 

(12. International collaboration of advanced neu- 
tron sources meeting (ICANS); Abingdon 
(United Kingdom); 24-28 May 1993) 

See BNL-49274 

(Transportation management workshop; 
Gaithersburg, MD (United States); 11-13 
May 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(48. annual industrial waste conference; West 
Lafayette, IN (United States); 10-12 May 
1993) 

See ANL/ES/CP-80516 

(9. International Atomic Energy Agency (IAEA) 
workshop on stellarators; Garching (Ger- 
many); 10-14 May 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(41. American Society of Mass Spectrometry 
conference on mass spectrometry and allied 
topics; San Francisco, CA (United States); 
30 May - 4 jun 1993) 

See UCRL-JC—112452 

(JOWOG 22B beryllium meeting; Golden, CO 
(United States); 4-6 May 1993) 

OSTI; NTIS (US Sales Only); GPO Dep. 

(International Atomic Energy Agency (IAEA) 
technical committee meeting; Trieste (Italy); 
10-14 May 1993) 

See PPPL-CFP-2886 

(Society of American Value Engineers (SAVE) 
international conference; Ft. Lauderdale, FL 
(United States); 4 May 1993) 

See UCRL-JC—113554 

(1993 conference on computing in the social sci- 
ences; Urbana-Champaign, IL (United 
States); 18-21 May 1993) 

OSTI; NTIS; GPO Dep. 

(1993 Department of Energy/National Renew- 
able Energy Laboratory (DOE/NREL) 
hydrogen program review; Cocoa Beach, FL 
(United States); 4-6 May 1993) 

See NREL/CP-470-5777 


DE94000411 


DE93040267 MF-420 


DE93040492 MF-700 


DE93018453 MF-330 





CONF-930601-— 


eee 


Source of GPO Order 
Availability Dep. Number 


Report 
Number 


CONF-9305267— 


1 
CONF-9305269— 


{ 
CONF-9305270- 


1 
CONF-9305281- 


CONF-9305284— 


1 
CONF-9305286— 


CONF-9305288— 


CONF-930534— 


CONF-930537-— 


100 
101 
103 
106 
97 
98 
99 
CONF-930544— 


5 
CONF-930550— 


CONF-930571- 
12-Rev.1 


26 
CONF-930572- 


11 
CONF-930586— 


7 
CONF-930601— 


13 


Abstract 
Number 


18:37006 


18:36418 


18:36519 


18:36392 


18:38031 


18:37392 


18:36680 


18:37613 
18:37465 
18:36829 
18:37422 


18:36939 
18:36937 
18:36950 
18:36834 
18:36936 
18:36947 
18:36938 


18:36828 


18:36239 


18:36465 
18:37771 


18:37061 


18:36732 


18:35805 


Distribution 
Category 


(International symposium on development and 
application of semiconductor tracking detec- 
tors; Hiroshima (Japan); 22-24 May 1993) 

See LA-UR-93-3022 

(NATO meeting on materials and crystallo- 
graphic aspects of high T- superconductivity; 
Sicily (Italy); 17-29 May 1993) 

See ANL/CHM/CP-79705 

(Royal Netherlands Academy of Sciences collo- 
quium on femtosecond reaction dynamics; 
Amsterdam (Netherlands); 16-19 May 1993) 

See BNL-49140 

(Meeting on solid-state chemistry; Montpellier 
(France); 13-14 May 1993) 

See CEA-CONF-1 1379 

(Westinghouse information security form confer- 
ence; Baltimore, MD (United States); 13-14 
May 1993) 

See UCRL-JC—113857 

(Workshop of the Buenos Aires University and 
the environment; Buenos Aires (Argentina); 
26-28 May 1993) 

See INIS-AR-040 

(Annual colloquium of the Societe Francaise des 
Thermiciens; Pau (France); 25 May 1993) 

See CEA-CONF-1 1453 

(3. international conference on radioactive nu- 
clear beams; East Lansing, MI (United 
States); 24-27 May 1993) 

See ANL/PHY/CP-—79367 

See UCRL-JC—114077 

See ANL/PHY/CP-79498 

See LA-UR-93-2759 

(5. annual international industrial symposium on 
the Super Collider and exhibition; San Fran- 
cisco, CA (United States); 6-8 May 1993) 

See SSCL-Preprint-324 

See SSCL-Preprint-321 

See SSCL-Preprint-493 

See BNL-48141 

See SSCL-Preprint-301 

See SSCL-Preprint-485 

See SSCL-Preprint-322 

(Conference on polarized ion sources and polar- 
ized gas targets; Madison, WI (United 
States); 23-27 May 1993) 

See ANL/PHY/CP-—78581 

(13. international conference on magnetically 
levitated systems and linear drives; Argonne, 
IL (United States); 19-21 May 1993) 

See ANL/ES/PROC-79713 

(183. Electrochemical Society meeting; Hon- 
olulu, HI (United States); 16-21 May 1993) 

See UCRL-JC—112177-Rev.1 

See SAND-92-2257C 

(12. annual international symposium on thermal 
treatment technologies - incineration confer- 
ence; Knoxville, TN (United States); 3-7 May 
1993) 

See UCRL-JC—113408 

(Quantum electronics and laser science confer- 
ence; Baltimore, MD (United States); 2-7 
May 1993) 

See SAND-92-2759C 

(American Nuclear Society (ANS) annual meet- 
ing; San Diego, CA (United States); 20-24 
Jun 1993) 

See SAND-93-0250C 
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CONF-9306100- 


Report 
Number 


CONF-9306100— 


5 
6 
CONF-9306105— 


1 
CONF-930611— 


CONF-9306125— 


3 
CONF-9306134— 


{ 
2 
3 
CONF-9306148— 


CONF-930616— 


23 
24 
25 
26 
28 
29 
30 
31 
32 
34 
35 
36 
CONF-9306176— 


3 
6 
CONF-9306178- 


CONF-9306188— 


2 
CONF-9306204— 


2-Rev.1 


Abstract 
Number 


18:36440 
18:35208 


18:37545 


18:35714 
18:36316 


18:37662 


18:37473 
18:37528 
18:37543 


18:34758 
18:34756 
18:35409 
18:35628 
18:35456 
18:34759 
18:36098 
18:34845 
18:34762 
18:34761 
18:34757 
18:35627 
18:34751 


18:36739 
18:36895 
18:36896 
18:36785 
18:36733 
18:36740 
18:36894 
18:36741 
18:36734 
18:37900 
18:37897 
18:36726 


18:37475 
18:37576 


18:35275 


18:36991 


18:36038 


828 ERA Vol. 18, No. 12 


Source of GPO Order 
Availability Dep. 


Distribution 


Number Category 


(Zeolite 93: 4th international conference on the 
occurrence, properties, and utilization of nat- 
ural zeolites; Boise, ID (United States); 20-28 
Jun 1993) 

See LA-UR-93-2881 

See LA-UR-93-2882 

(5. international symposium on heavy flavour 
physics; Montreal (Canada); 6-10 Jun 1993) 

See FNAL/C—93/275-E 

(10. international ASTM symposium on Zirco- 
nium in the nuclear industry; Baltimore, MD 
(United States); 21-24 Jun 1993) 

See CEA-CONF-1 1390 

See CEA-CONF-1 1401 

(6. international conference on multiphoton pro- 
cesses; Quebec City (Canada); 25-30 Jun 
1993) 

See BNL-49362 

(Conference on hadron; Como ([Italy); 21-25 Jun 
1993) 

See BNL—49465 

OSTI; NTIS; INIS; GPO Dep. 

See FNAL/C—93/238 

(Coal-fired power systems ‘93: advances in 
IGCC and PFBC review meeting; Morgan- 
town, WV (United States); 28-30 Jun 1993) 

See DOE/MC/28202-93/C01 97 

See DOE/MC/25006—93/C01 96 

See DOE/MC/26366—-93/C01 94 

See DOE/MC/27363—93/C01 95 

See DOE/MC/1 1076—93/C0201 

See DOE/MC/2901 1-93/C0198 

See DOE/METC/C—93/7094 

See DOE/METC/C-93/7088 

See DOE/METC/C—93/7093 

See DOE/METC/C—93/7090 

See DOE/MC/28053-93/C0203 

See DOE/MC/21023-93/C0214 

OSTI; NTIS; GPO Dep. 


DE94000377 


DE93000300 


(9. IEEE pulsed power conference; Albuquerque, 
NM (United States); 21-23 Jun 1993) 

See SAND-93-1604C 

See SAND-93-0179C 

See SAND-93-0181C 

See SAND-93-0182C 

See SAND-93-0114C 

See SAND-93-1629C 

See SAND-92-2812C 

See SAND-93-1630C 

See SAND-93-0153C 

See UCRL-JC—112510 

See UCRL-JC—111938 

See LA-UR-93-2961 

(Workshop on physics at current accelerators 
and the supercollider; Argonne, IL (United 
States); 2-5 Jun 1993) 

See FSU-HEP-930329 

See FNAL/C-93/263-E 

(Environmental restoration and waste manage- 
ment advisory committee public meeting; 
Golden, CO (United States); 16 Jun 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(1. workshop on RICH detectors; Bari (Italy); 1-5 
Jun 1993) 

See FNAL/C-93/128 

(Project energy ‘93; Kansas City, MO (United 
States); 21-23 Jun 1993) 

See UCRL-JC—113905-Rev.1 


DE93019141 





Report 


Abstract 


Number 


CONF-9306205— 


2 
CONF-9306209— 


1 
CONF-9306210- 


{ 
CONF-930621 4— 


2 
CONF-9306221-— 


4 


2 
CONF-9306222- 


1 


3 
CONF-9306223- 


1 
CONF-9306224- 

1 
CONF-9306225— 


1 
CONF-9306226— 


1 
CONF-9306231- 
CONF-9306234— 


2 
CONF-9306235— 


{ 
CONF-9306238-— 


1 
CONF-9306240— 


{ 
CONF-9306243— 


Number 


18:37031 


18:36257 


18:37040 


18:37130 


18:37523 
18:37594 


18:37180 
18:37052 


18:36550 


18:37459 


18:36590 


18:36144 


18:36778 


18:35998 


18:37007 


18:36037 


18:35331 


18:36150 


CONF-9306243- 


Source of GPO Order Distribution 

Availability Dep. Number Category 

(1993 Institute of Electrical and Electronic Engi- 
neers (IEEE) frequency control symposium; 
Salt Lake City, UT (United States); 2-4 Jun 
1993) 

See SAND-93-1565C 

(Forum on dimensional tolerancing and metrol- 
ogy; Dearborn, MI (United States); 17-19 Jun 
1993) 

See KCP-613-5260 

(1993 Edgewood Research, Development and 
Engineering Center science conference on 
obscuration and aerosol research; Aberdeen, 
MD (United States); 21-25 Jun 1993) 

See PNL-SA-22650 

(Carbon sinks workshop for the interagency na- 
tional action plan development process; 
Washington, DC (United States); 10-11 Jun 
1993) 

See PNL-SA-—22659 

(19 international conference on elastic and 
diffractive scattering (5th Blois workshop); 
Providence, Ri (United States); 8-12 Jun 
1993) 

See ANL-HEP-CP-93-61 

See SLAC-PUB-6310 

(17. annual Army environmental R&D sympo- 
sium and 3rd USACE innovative technology 
transfer; Williamsburg, VA (United States); 
22-24 Jun 1993) 

See PNL-SA-22362 

See LA-UR-93-3229 

(North Atlantic Treaty Organization (NATO) ad- 
vanced study meeting of Institute on 
Nanophas Materials; Corfu (Greece); 20 Jun 
- 2 jul 1993) 

See SAND-93-1846C 

(2. international discussion meeting on relax- 
ations in complex systems; Alicante (Spain); 
28 Jun - 8 jul 1993) 

See SAND-93-1844C 

(AUVS 93 unmanned systems: expanding gov- 
ernment and commercial applications; 
Washington, DC (United States); 28-30 Jun 
1993) 

OSTI; NTIS; GPO Dep. 

(Society of Women Engineers (SWE) national 
convention and student conference; Wash- 
ington, DC (United States); 21-27 Jun 1993) 

See PNL-SA-22527 

(APT quarterly review meeting; Los Alamos, NM 
(United States); 7-9 Jun 1993) 

See LA-UR-93-2120 

(International Atomic Energy Agency (IAEA) co- 
ordinated research program (CRP2); Vienna 
(Austria); 23-25 Jun 1993) 

OSTI; NTIS; INIS; GPO Dep. 


DE93018721 


DE93018723 


(Conference on infrared physics; Ascona 
(Switzerland); 21-26 Jun 1993) 

See LBL-33575 

(IECEC 93: 28th intersociety energy conversion 
engineering conference; Atlanta, GA (United 
States); 8-13 Jun 1993) 

See PNL-SA-21679 

(Mixed waste management meeting; Seattle, 
WA (United States); 2-3 Jun 1993) 

See EMO-SA-5004 

(Consensus conference on the future of motor- 
ing; Copenhagen (Denmark); 11-14 Jun 
1993) 

See NEI-DK-1291 
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CONF-9306246— 
Report 
Number 


CONF-9306246— 


i 
CONF-9306247— 


1 
CONF-9306248— 


{ 
2 
CONF-930625 1- 


: 
CONF-9306256-— 


{ 
CONF-930626—- 


13 
CONF-9306261-— 


CONF-930636— 


1 
2 
CONF-930637— 


3 
CONF-930640— 


6 
7 


8 
CONF-930655— 


1 
CONF-930656— 


1 
CONF-930676— 


19 
21 
34 
36 
37 
38 
39 
40 
41 
42 
43 
45 
47 
48 
49 
50-Rev.2 
52 
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Abstract 
Number 


18:34736 


18:36520 


18:36312 
18:37724 


18:37588 


18:36177 


18:37400 


18:37623 
18:37526 


18:37524 


18:36929 
18:36930 
18:36927 


18:37826 


18:37131 


18:37050 
18:37049 
18:36447 
18:36410 
18:36448 
18:36715 
18:36450 
18:36446 
18:36409 
18:36552 
18:37721 
18:36412 
18:36545 
18:37722 
18:36466 
18:36551 
18:36386 


Source of GPO Order 


Distribution 
Availability Dep. 


Number Category 


(Workshop on materials for coal gasification 
power plant; Petten (Netherlands); 14-16 Jun 
1993) 

See ANL/ET/CP-80044 

(Time resolved vibrational spectroscopy confer- 
ence; Berlin (Germany); 21-28 Jun 1993) 

See BNL-49234 

(3. international conference on surface x-ray and 
neutron scattering; Dubna (Russian Federa- 
tion); 24-29 Jun 1993) 

See ANL/MSD/CP-80232 

See ANL/MSD/CP-79818 

(Conference on physics in collision; Heidelberg 
(Germany); 16-18 Jun 1993) 

See LBL-34572 

(Workshop on charged-coupled devices and ad- 
vanced image sensors; Ontario (Canada); 
9-11 Jun 1993) 

See SLAC-PUB-—6249 

(31. symposium on engineering aspects of mag- 
netohydrodynamics; Whitefish, MT (United 
States); 29 Jun - 1 jul 1993) 

See ANV/ES/CP-79722 

(88. SEGJ conference; Tsukuba (Japan); 1-3 
Jun 1993) 

OSTI; NTIS 

(10. international conference on ultra-relativistic 
nucleus-nucleus collisions; Borlaenge (Swe- 
den); 20-24 Jun 1993) 

See BNL-49432 

See BNL-49421 

(13. international conference on particles and 
nuclei; Perugia (Italy); 27 Jun - 3 jul 1993) 

See ANL/PHY/CP-80774 

(8. IEEE conference on real-time computer ap- 
plications in nuclear, particle and plasma 
physics; Vancouver (Canada); 8-11 Jun 1993) 

See SLAC-PUB-6243 

See SLAC-PUB-6246 

See SLAC-PUB-6236 

(International conference on open plasma con- 
finement systems for fusion; Novosibirsk 
(Russian Federation); 14-18 Jun 1993) 

See GA-A-21342 

(International conference on comparative risks 
analysis of air pollution issues and priority 
setting; Denver, CO (United States); 6-11 
Jun 1993) 

See PNL-SA-22711 

(14. international conference of the International 
Association for the Advancement of High 
Pressure Science and Technology; Colorado 
Springs, CO (United States); 27 Jun - 2 jul 
1993) 

See LA-UR-93-2346 

See LA-UR-93-2342 

See SAND-93-0441C 

See SAND-93-0510C 

See SAND—93-0809C 

See SAND-93-0397C 

See SAND-93-1596C 

See SAND-93-0406C 

See SAND—93-0422C 

See UCRL-JC—113296 

See UCRL-JC—113401 

See SAND-93-1703C 

See LA-UR-93-3185 

See UCRL-JC—113765 

See UCRL-JC—113766 

See UCRL-JC—110049-Rev.2 

See UCRL-JC—114166 


DE94707348 





Report 
Number 


CONF-930702- 


50 
CONF-930703— 


21 
22 
23 
24 
26 
27 
29 
30 
31 
32 
33 
CONF-930704— 


10 
CONF-930707— 


1 
CONF-930709— 


1 
CONF-9307103— 


3 
CONF-930711- 


3 
12 
CONF-9307113-— 


2 
3 
CONF-9307117- 


1-Rev.2 
CONF-9307118— 


1 
2 
CONF-930712— 


2 

3 

4 
CONF-9307120— 


CONF-9307121-— 


1 
CONF-9307124— 


Abstract 
Number 


18:36672 


18:37762 
18:36993 
18:36992 
18:36949 
18:37901 
18:36948 
18:36840 
18:36944 
18:37457 
18:36425 
18:37858 


18:35406 


18:34811 


18:36512 


18:35891 


18:37701 
18:37702 


18:36979 


18:37703 


18:35352 


18:36388 
18:36321 


18:36946 
18:36307 
18:37740 


18:36387 


18:37751 


Source of GPO 
Availability Dep. 


(Pressure vessels and piping conference; Den- 
ver, CO (United States); 25-29 Jul 1993) 

See WSRC-MS—93-234 

(International cryogenic engineering conference 
and international cryogenic materials confer- 
ence; Albuquerque, NM (United States); 
12-16 Jul 1993) 

OSTI; NTIS; GPO Dep. 

See FNAL/C—93/222 

See FNAL/C—93/221 

See SSCL-Preprint-489 

See UCRL-JC—112599 

See SSCL-Preprint-488 

See BNL-49346 

See SSCL-Preprint-466 

See LA-UR-93-3120 

See ANL/MSD/CP-80610 

See GA-A-20941 

(Nuclear and space radiation effects conference; 
Snowbird, UT (United States); 19-23 Jul 
1993) 

See SAND-93-1618C 

(2. international conference on managing haz- 
ardous air pollutants; Washington, DC 
(United States); 13-15 Jul 1993) 

See ANL/EAIS/CP-80356 

(11. international conference on ion beam analy- 
sis; Balatonfured (Hungary); 5-9 Jul 1993) 

See SAND-93-0785C 

(11. international system safety conference; 

* Cincinnati, OH (United States); 28 Jul - 2 
aug 1993) 

See EGG-M-92646 

(18. international conference on the physics of 
electronic and atomic collisions; Aarhus 
(Denmark); 21-27 Jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 

(16. international conference on x-ray and inner 
shell processes; Debrecen (Hungary); 12-16 
Jul 1993) 

See SLAC-PUB-—6281 

OSTI; NTIS; INIS; GPO Dep. 

(Westinghouse M&O subcommittee meeting; 
Seattle, WA (United States); 20-21 Jul 1993) 

See WSRC-MS—93-064-Rev.2 

(International Metallographic Society meeting; 
Charleston, SC (United States); 18-21 Jul 
1993) 

See Y/DV-1227 

OSTI; NTIS; GPO Dep. 

(ICACS: 15. international conference on atomic 
collision in solids; London (Canada); 26-30 
Jul 1993) 

See SSCL-Preprint-477 

See ANL/CHM/CP-80470 

See BNL-48823 

(Annual review meeting for the US Department of 
Energy Office of Utility Technologies; Wash- 
ington, DC (United States); 28-29 Jul 1993) 

See DOE/EE-0005 

(1993 meeting of the Interagency Manufacturing 
Operations Group (IMOG) on mechanical 
testing; Livermore, CA (United States); 20-22 
Jul 1993) 

See WSRC-MS-—93-404 

(17. international conference on defects in semi- 
conductors; Gmunden (Austria); 18-23 Jul 
1993) 

See SAND-93-0244C 
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Number 


DE93019167 


DE94000381 
DE94000380 


DE94000379 


DE93040266 


CONF-9307124— 


Distribution 
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Report 
Number 


CONF-930713— 


23 
24 
CONF-9307135— 


1 
CONF-9307143— 


1 
CONF-930720— 


23 
CONF-930722- 


14 
18 
21 
22 
24 
25 
26 
27 
28 
29 
30 
35 
CONF-9307 46— 


9 


CONF-930749— 


26 
43 
46 
58 
59 
60 
61 
62-Rev.1 
63 
64 
65 
66 
67 
68 
69 
71 
72 
CONF-930759— 


1 
CONF-930776-— 


1 
2 
CONF-930778- 


6 
CONF-930781-— 


2 


Abstract 
Number 


18:37059 
18:37051 


18:37544 


18:37817 


18:36664 
18:36723 
18:37079 
18:36396 
18:37892 
18:36742 
18:37019 
18:36730 
18:37022 
18:36747 
18:36748 
18:36706 


18:37661 


18:37005 
18:37004 
18:35359 
18:35362 
18:35363 
18:35361 
18:35360 
18:35115 
18:37023 
18:35366 
18:36293 
18:35114 
18:35368 
18:35358 
18:36303 
18:38018 
18:35369 


18:36314 


18:34991 


18:34990 


18:35731 


18:36665 
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Source of 
Availability 


(10. detonation symposium; Boston, MA (United 
States); 12-16 Jul 1993) 

See UCRL-JC—111524 

See LA-UR-93-2549 

(Meeting on surface treatments; Paris (France); 
7 Jul 1993) 

See CEA-CONF-1 1523 

(5. international symposium on heavy flavor 
physics; Montreal (Canada); 6-10 Jul 1993) 

See FNAL/C—93/274-E 

(20. European conference on controlled fusion 
and plasma physics; Lisbon (Portugal); 26- 
30 Jul 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(Annual meeting of the Society of Photo-Optical 
Instrumentation Engineers (SPIE); San 
Diego, CA (United States); 11-16 Jul 1993) 

See UCRL-JC—112604 

See LA-UR-93-2545 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

See SAND-92-2754C 

See SAND-93-1639C 

See ANL/XFD/CP-80547 

See PPPL-CFP-2913 

See SAND-—93-0336C 

See UCRL-JC—112492 

See UCRL-JC—112493 

See SAND-—93-0305C 

(Annual meeting of the Health Physics Society; 
Atlanta, GA (United States); 11-15 Jul 1993) 

See WHC-SA-1808 

(34. annual meeting of the Institute of Nuclear 
Materials Management; Scottsdale, AZ 
(United States); 18-21 Jul 1993) 

See LA-UR-93-2670 

See LA-UR-93-2607 

See LA-UR-93-2604 

See LA-UR-93-2637 

See LA-UR-93-2638 

See LA-UR-93-2632 

See LA-UR-93-2631 

See WHC-SA-1414-Rev.1 

See SAND-S3-1570C 

See SAND—93-1666C 

See BNL-48549 

See SAND-93-0293C 

See UCRL-JC—114817 

See BNL-49316 

See UCRL-JC—114071 

See WHC-SA-1819 

See WHC-SA-1824 

(NATO advanced study workshop on metallic 
alloys: experimental and theoretical perspec- 
tives; Boca Raton, FL (United States); 16-21 
Jul 1993) 

See BNL-49288 

(NATO advanced study institute on composition, 
geochemistry and conversion of oil shales; 
Akcay (Turkey); 18-31 Jul 1993) 

See UCRL-JC—114130 

See UCRL-JC—114129 

(1993 RELAP-5 international users meeting; 
Boston, MA (United States); 6-9 Jul 1993) 

See EGG-M-93147 

(12. international Federation of Automatic 
Control (IFAC) world congress; Sydney (Aus- 
tralia); 19-23 Jul 1993) 

See UCRL-JC—113458 


Order Distribution 
Number Category 


DE93017857 


DE93019204 
DE93019168 





Report 
Number 


CONF-930787-— 


CONF-930788— 
2 
3 
5 
CONF-930801-— 


8 

9 

10 

11 
CONF-930802- 


10 
13 
CONF-930803— 


15 
16 
17 
20 
21 
22 
23 
25 
26 
27 
28 
29 
CONF-930804— 


15 

16 

17 

19 
CONF-930809— 


1 
2 
4 
CONF-9308106— 


Abstract 
Number 


18:34839 


18:37454 
18:37720 
18:37466 


18:37758 
18:36391 
18:36422 
18:37759 


18:36417 
18:34793 
18:36280 
18:36267 
18:36281 


18:35715 
18:35716 
18:35717 
18:35828 
18:35829 
18:36317 
18:36318 
18:36583 
18:36584 
18:36585 
18:35993 
18:36626 
18:35992 
18:36578 
18:35994 
18:35995 
18:35996 
18:35826 
18:35825 
18:35991 
18:35857 
18:35827 


18:36201 
18:37080 
18:36200 
18:36196 


18:37660 
18:35832 
18:37011 


18:35412 
18:35413 


Source of GPO Order 
Availability Dep. Number 


(9. annual coal preparation, utilization, and envi- 
ronmental control contractors’ conference; 
Pittsburgh, PA (United States); 19-22 Jul 
1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(19. international symposium on shock waves; 
Marseille (France); 26-30 Jul 1993) 

See LA-UR-93-2449 

See SAND—92-2089C 

See UCRL-JC—114801 

(Conference of the International Union of Pure 
and Applied Physics on low temperature 
physics (LT 20); Eugene, OR (United 
States); 1-11 Aug 1993) 

See ANL/MSD/CP-79538 

See ANL/MSD/CP-79655 

See ANL/MSD/CP-—79636 

See ANL/MSD/CP-79555 

(206. American Chemical Society national meet- 
ing; Chicago, IL (United States); 22-27 Aug 
1993) 

See ANL/CHM/CP-79161 

See ANL/CHM/CP-79885 

See ANL/CMT/CP-—79776 

See ANL/ES/CP-—79996 

See ANL/CMT/CP-79801 

(12. biennial conference for the International As- 
sociation for Structural Mechanics in Reactor 
Technology (SMIRT 12); Stuttgart (Ger- 
many); 16-26 Aug 1993) 

See CEA-CONF—1 1395 

See CEA-CONF—1 1396 

See CEA-CONF-1 1398 

See CEA-CONF-1 1394 

See CEA-CONF-1 1399 

See CEA-CONF—1 1402 

See CEA-CONF-1 1403 

See CEA-CONF-1 1391 

See CEA-CONF—1 1392 

See CEA-CONF-1 1393 

See ANL/RE/CP-78654 

See SAND—93-0641C 

See ANL/RE/CP-78652 

See ANL/RE/CP-78653 

See ANL/RE/CP-78821 

See ANL/RE/CP-78944 

See ANL/RE/CP-78969 

See ANL/RE/CP-77120 

See ANL/RE/CP-76971 

See ANL/RA/CP-77458 

See ANL/RE/CP-77119 

See ANL/RE/CP-78984 

(28. intersociety energy conversion engineering 
conference; Atlanta, GA (United States); 8- 
13 Aug 1993) 

See ANL/ES/CP-80045 

See ANL/ER/CP-78472 

See ANL/ES/CP-79652 

See DOE/METC/C—93/7100 

(8. ASTM-EURATOM symposium on reactor 
dosimetry; Vail, CO (United States); 29 Aug - 
3 sep 1993) 

See SAND-92-2552C 

See WHC-SA-1746 

See SAND—92-2531C 

(1. biomass conference of the Americas: en- 
ergy, environment, agriculture, and industry; 
Burlington, VT (United States); 30 Aug - 2 
sep 1993) 

See NREL/CP-200-5768-Vol.1 

See NREL/CP-—200-5768-Vol.2 


DE93019830 


CONF-9308106— 


Distribution 
Category 


MF-102 


ERA Vol. 18, No. 12 





CONF-9308106— 


Report 
Number 


Vol.3 
CONF-9308107— 


3 
CONF-9308122- 


3 

5 

7 
CONF-9308133— 


3 
CONF-9308136-— 


3 
4 
CONF-9308137— 


1 
2 
CONF-9308138— 


2 
CONF-9308 1 40— 


1 
CONF-9308141-— 


{ 
CONF-9308143— 


1 
3 
CONF-9308144— 


1 
CONF-9308146— 


1 
CONF-9308147— 


1 
CONF-9308148— 


CONF-9308150— 


1 
3 
6 
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Abstract 
Number 


18:35414 


18:35131 


18:36471 
18:36397 
18:35388 


18:36411 


18:35403 
18:37889 


18:35619 
18:35043 


18:36725 


18:37456 


18:36285 
18:36238 


18:36195 


18:36743 


18:37036 


18:37621 
18:36521 
18:37699 
18:37622 
18:37399 
18:37620 


18:36258 
18:35209 
18:36436 


Source of 
Availability 


Distribution 
Category 


See NREL/CP-—200-5768-Vol.3 

(Joint American Statistical Association (ASA), 
Institute of Mathematics Statistics and Bio- 
metric Society conference; San Francisco, 
CA (United States); 8-12 Aug 1993) 

OSTI; NTIS; INIS; GPO Dep. 

(3. international conference on advanced materi- 
als; Tokyo (Japan); 31 Aug - 4 sep 1993) 

See ANL/MSD/CP-—79635 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

(Army symposium on solid mechanics; Ply- 
mouth, MA (United States); 17-19 Aug 1993) 

See SAND-93-1640C 

(5. international conference on ion sources; 
Peking (China); 31 Aug - 4 sep 1993) 

See LA-UR-93-23908 

See LBL—33920 

(1993 summer national American Institute of 
Chemical Engineers (AIChE) conference; 
Seattle, WA (United States); 15-18 Aug 1993) 

See ANL/ES/CP-80375 

See LA-UR-93-2577 

(11. international invitational symposium on the 
unification of analytical, computational, and 
experimental solution methodologies; Dan- 
vers, MA (United States); 18-20 Aug 1993) 

See LA-UR-93-2957 

(8. international conference on rapidly quenched 
and metastable materials; Sendai (Japan); 
22-27 Aug 1993) 

See LA-UR-93-2500 

(Advances in strucctures heterogenous con- 
tinua; Moscow (Russian Federation); 22-27 
Aug 1993) 

See LA-UR-93-2612 

(1993 Society of Automotive Engineers (SAE) 
future transportation technology conference; 
San Antonio, TX (United States); 9-12 Aug 
1993) 

See ANL/ES/CP-80072 

See ANL/ES/CP-78818 

(Morgantown Energy Technology Center 
(METC) contractors’ review meeting; Mor- 
gantown, WV (United States); 3-5 Aug 1993) 

See ANL/CMT/CP-—80209 

(1993 integrated diagram systems users confer- 
ence; San Jose, CA (United States); 24-26 
Aug 1993) 

See SAND-93-1748C 

(32. U.S. Army operations research symposium; 
Aberdeen, MD (United States); 16 Aug 1993) 

See ANL/EAIS/CP-80357 

(37. International Union of Pure and Applied 
Chemistry (IUPAC) meeting; Lisbon (Portu- 
gal); 5-12 Aug 1993) 

See BNL-49334 

See BNL-49333 

See BNL-49330 

See BNL-49335 

See BNL-49331 

See BNL-49328 

(Environmentally conscious manufacturing 
congress ‘93; Arlington, VA (United States); 
30 Aug - 1 sep 1993) 

See LA-UR-93-3088 

See LA-UR-93-3089 

See KCP-613-5282 


DE94000372 


DE93040268 MF-404 
DE94000333 MF-404 





Report 
Number 


CONF-9308152- 
3 
CONF-9308157— 


Absts. 
CONF-930816— 


{ 
2 
CONF-9308164— 


2 
CONF-9308167— 


3 
CONF-930822- 


Foon 


4 
2 
3 
4 
5 
6 
7 
8 
9 


_ 
o 


11 
CONF-930824— 


5 
CONF-930825- 


6 
CONF-930826— 


1 
CONF-930830— 


25 

26 

27 

28 

29 
CONF-930831-— 


Abstract 
Number 


18:35120 


18:36221 


18:37725 
18:37655 


18:37520 


18:36419 


18:36309 
18:36310 
18:36472 


18:37534 
18:37531 
18:37539 
18:37532 
18:37541 
18:37540 
18:37538 
18:37533 
18:37537 
18:37535 
18:37536 


18:36831 
18:36832 
18:36833 
18:36830 


18:36358 


18:36515 


18:36517 
18:36677 
18:36679 
18:36678 
18:35990 


18:36449 
18:36441 


Source of 
Availability 


(ICRP-60: International Atomic Energy Agency 
interregional training course on management 
of radioactive waste from nuclear power 
plants; Argonne, IL (United States); 23 Aug - 
17 sep 1993) 

See ANL/CMT/CP-—80618 

(3. California Institute for Energy Efficiency 
(CIEE) annual conference; San Diego, CA 
(United States); 4-6 Aug 1993) 

See LBL-34353 

(International conference on the applications of 
the Moessbauer effect; Vancouver (Canada); 
8-14 Aug 1993) 

See ANL/PHY/CP-79883 

See ANL/PHY/CP-79882 

(14. European conference on few-body prob- 
lems in physics; Amsterdam (Netherlands); 
22-27 Aug 1993) 

See SLAC-PUB-—6335 

(20. annual review of progress in quantitative 
nondestructive evaluation (NDE); Brunswick, 
ME (United States); 1-6 Aug 1993) 

See ANL/ET/CP-79533 

(Annual meeting of the Electron Microscopy So- 
ciety of America; Cincinnati, OH (United 
States); 1-6 Aug 1993) 

See ANL/MSD/CP-79659 

See ANL/MSD/CP-79660 

See ANL/MSD/CP-79661 


(Symposium on lepton and photon interactions; 


Ithaca, NY (United States); 10-15 Aug 1993) 

See FNAL/C-—93/201-E 

See FNAL/C-93/198-E 

See FNAL/C—93/208-E 

See FNAL/C—93/199-E 

See FNAL/C—93/211-E 

See FNAL/C—93/209-E 

See FNAL/C—93/206-E 

See FNAL/C—93/200-E 

See FNAL/C—93/205-E 

See FNAL/C—93/202-E 

See FNAL/C—93/204-E 

(Synchrotron radiation instrumentation; Gaithers- 
burg, MD (United States); 23-26 Aug 1993) 

See ANL/XFD/CP-79800 

See ANL/XFD/CP-80611 

See ANL/XFD/CP-80642 

See ANL/XFD/CP-79798 

(6. international symposium on environmental 
degradation of materials in nuclear power 
systems: water reactors; San Diego, CA 
(United States); 3-5 Aug 1993) 

See KAPL-4761 

(9. international conference on Fourier transform 
spectroscopy; Calgary (Canada); 23-27 Aug 
1993) 

See WHC-SA-1482 

(National conference and exposition on heat 
transfer; Atlanta, GA (United States); 8-11 
Aug 1993) 

See ANL/ES/CP-79376 

See ANL/ES/CP-—79233 

See ANL/MCT/CP-—78815 

See ANL/FC/CP-78624 

See WSRC-MS—92-396 

(9. international conference on |juminescence and 
optical spectroscopy of condensed matter; 
Storrs, CT (United States); 9-13 Aug 1993) 

See SAND-93-0832C 

See LA-UR-93-2943 


CONF-930831-— 


Distribution 
Category 


ERA Vol. 18, No. 12 835 





CONF-930842-— 
Report 
Number 


CONF-930842- 


3 
CONF-930852-— 


. 


2 
CONF-930854— 


CONF-930863— 


2 
CONF-930864— 


CONF-930865— 


10 
CONF-930873— 


25 

26 

27 
CONF-930881-— 


4 
CONF-930882-— 


{ 
CONF-930896— 


10 
CONF-930905— 


2 

5 

12 
CONF-930907- 


10 


Abstract 
Number 


18:36208 


18:36420 
18:36421 


18:36735 
18:37042 


18:36780 
18:36724 
18:36728 
18:36727 
18:36881 


18:37772 


18:36393 


18:36366 
18:37769 
18:37770 
18:36404 
18:37677 


18:35249 
18:35106 
18:35112 


18:38014 


18:37092 


18:36671 
18:35264 
18:36673 


18:34788 
18:34790 
18:34792 
18:34791 
18:34794 


18:36572 
18:36508 
18:36546 


18:35023 
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Source of GPO 
Availability Dep. 


(6. international conference on energy program 
evaluation: uses, methods and results; 
Chicago, IL (United States); 23-27 Aug 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(8. international meeting on ferroelectricity; 
Gaithersburg, MD (United States); 8-13 Aug 
1993) 

See ANL/MSD/CP-78121 

See ANL/MSD/CP-78507 

(36. Midwest symposium on circuits and sys- 
tems; Detroit, MI (United States); 16-18 Aug 
1993) 

See SAND-93-0241C 

See SAND-93-0298C 

(15. international free electron laser conference; 
The Hague (Netherlands); 23-27 Aug 1993) 

See LA-UR-93-3101 

See LA-UR-93-2924 

See LA-UR-93-3175 

See LA-UR-93-3039 

See LA-UR-93-2852 

(international superconductive electronic confer- 
ence; Boulder, CO (United States); 11-14 
Aug 1993) 

See UCRL-JC—114594 

(Workshop on ultra low temperature physics; Eu- 
gene, OR (United States); 12-14 Aug 1993) 

See CEA-CONF-1 1381 

(International conference on strongly correlated 
electron systems; La Jolla, CA (United 
States); 16-19 Aug 1993) 

See LA-UR-93-3024 

See LA-UR-93-3025 

See LA-UR-93-3041 

See LA-UR-93-3194 

See LA-UR-93-3014 

(2. international mixed waste symposium; Balti- 
more, MD (United States); 17-20 Aug 1993) 

See RFP-4756 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

See EGG-M—92714 

(Siggraph ‘93: special interest group on graph- 
ics conference; Anaheim, CA (United 
States); 2-6 Aug 1993) 

See UCRL-JC—113527 

(2. Western conference on energy and the envi- 
ronment; Cheyenne, WY (United States); 2-6 
Aug 1993) 

See EGG—11265-1029 

(7. annual conference and equipment exhibit of 
the American Glovebox Society; Seattle, WA 
(United States); 16-19 Aug 1993) 

See WSRC-MS-93-230 

See WHC-SA-2046 

See WSRC-MS—93-395 

(7. international coal science conference; Banff 
(Canada); 12-17 Sep 1993) 

See SAND-93-1850C 

See ANL/CHM/CP-78384 

See ANUCHM/CP-78508 

See ANL/CHM/CP-78501 

See ANLU/CHM/CP-80002 

(Actinides '93; Santa Fe, NM (United States); 
19-24 Sep 1993) 

See LA-UR-93-3086 

See LA-UR-93-3405 

See LA-UR-93-3375 

(ANS topical meeting on physics and methods 
in criticality safety; Nashville, TN (United 
States); 19-23 Sep 1993) 

See ANL/FC/CP-79115 


Order Distribution 
Number Category 


DE93017756 


DE93019165 





Report 
Number 


CONF-9309103— 


Absts. 
CONF-9309106— 
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CONF-930911 1— 


2 
3 
CONF-9309124— 
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CONF-930913— 
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31 
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38 
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41 
42 
CONF-9309130— 


1 
CONF-9309139- 


CONF-9309142- 


1 
2 
5 
CONF-93091 46— 


4 
CONF-9309150— 


6 
CONF-9309173— 


4 
5 


6 


Abstract 
Number 


18:37063 


18:36197 


18:34789 
18:34817 


18:37894 


18:35830 
18:35925 
18:35833 
18:35030 
18:35924 
18:35819 
18:35822 
18:35119 
18:35018 
18:35021 
18:35020 
18:35820 
18:35022 
18:35821 
18:35019 
18:35024 
18:35896 


18:36745 


18:35156 
18:35824 
18:36767 
18:38027 


18:36424 
18:36564 
18:36389 


18:37187 


18:36308 


18:37601 
18:37602 
18:37596 


Source of GPO 
Availability Dep. 


(7. symposium on containment of underground 
nuclear explosions; Kent, WA (United 
States); 13-17 Sep 1993) 

OSTI; NTIS (US Sales Only); GPO Dep. E 1.99: 

(14. international symposium on materials sci- 
ence; Roskilde (Denmark); 6-10 Sep 1993) 

See ECN-RX-93-070 

(10. annual international Pittsburgh coal confer- 
ence: coal - energy and the environment; 
Pittsburgh, PA (United States); 20-24 Sep 
1993) 

See SAND-93-7059C 

See ANL/ET/CP-79520 

(18. annual international conference on infrared 
and millimeter waves; Colchester (United 
Kingdom); 6-10 Sep 1993) 

See UCRL-CR-114516 

(Global '93: future nuclear systems - emerging 
fuel cycles and waste disposal options; Seat- 
tle, WA (United States); 12-17 Sep 1993) 

See CEA-CONF—1 1506 

See BNL-49296 

See WHC-SA-1765 

OSTI; NTIS; GPO Dep. E 1.99: 

See BNL-49294 

See ANL/CMT/CP-—78478 

See ANL/FC/CP-78553 

See ANL/CHM/CP-78700 

See ANL/CMT/CP-—78475 


‘See ANL/CMT/CP-—78666 


See ANL/CMT/CP-—78665 

See ANL/FC/CP-78117 

See ANL/FC/CP-78576 

See ANL/FC/CP-78118 

See ANL/CMT/CP-—78476 

See ANL/RE/CP-79630 

See ANL/RA/CP-78676 

(4. European conference on electron and optical 
beam testing of electronic devices; Zurich 
(Switzerland); 1-3 Sep 1993) 

See SAND-93-1881C 

(20. American Society for Quality Control 
(ASQC) national energy and environmental 
annual conference; Indian Wells, CA (United 
States); 19-22 Sep 1993) 

See DOE/WIPP-93-027C 

See ANL/IFR/CP-80233 

See ANL/APO/CP-80362 

See LA-UR-93-2555 

(20. rare earth research conference; Monterey, 
CA (United States); 12-17 Sep 1993) 

See ANL/MSD/CP-—79820 

See ANL/CHM/CP-79390 

See ANL/CHM/CP-79391 

(5. annual American Chemical Society (ACS) In- 
dustrial and Engineering Chemistry (l&EC) 
Division special symposium on emerging 
technologies for hazardous waste manage- 
ment; Atlanta, GA (United States); 27-29 Sep 
1993) 

See UCRL-JC—114126 

(12. international corrosion congress; Houston, 
TX (United States); 19-24 Sep 1993) 

See ANL/CMT/CP-—79337 

(Capture gamma-ray symposium; Fribourg 
(Switzerland); 20-24 Sep 1993) 

See BNL-49250 

See BNL-49363 

See ANL/PHY/CP-—79375 


CONF-9309173— 


Distribution 
Category 


ERA Vol. 18, No. 12 837 





CONF-9309176— 


Report 
Number 


CONF-9309176- 


3 
CONF-9309199— 


2 

3 

4 
CONF-9309204- 


2 
CONF-9309207— 


1 
CONF-9309210— 


1 
CONF-930921 1-— 

1 
CONF-9309212- 


CONF-9309215- 


1 
CONF-9309222— 


1 
CONF-9309224— 


3 
CONF-9309233- 


. 
CONF-9309243-— 


1 
CONF-930926— 


: 
CONF-930927-— 


2 
CONF-930928— 


2 
CONF-930937— 


1 
2 
CONF-930964— 


{ 
CONF-930978— 


: 
CONF-930993— 


{ 
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Abstract 
Number 


18:37068 


18:36656 
18:36655 
18:36654 


18:36784 


18:36513 


18:35157 


18:36291 


18:37017 


18:37993 


18:36474 


18:37060 


18:37752 


18:37188 


18:37755 


18:36423 


18:37880 


18:35116 
18:37909 


18:36284 


18:36705 


18:36557 
18:36522 
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Source of 
Availability 


(2. international conference on computational 
physics; Beijing (China); 13-17 Sep 1993) 

See LA-UR-93-3164 

(Society of Photo-Optical Instrumentation Engi- 
neer's (SPIE) international symposium on 
optical tools for manufacturing and advanced 
automation; Boston, MA (United States); 7- 
10 Sep 1993) 

See SAND-93-1914C 

See SAND-93-1890C 

See SAND-93-1889C 

(3. international workshop on accelerator align- 
ments; Annecy (France); 28 Sep - 1 oct 1993) 

See LBL—-34335 

(3. National Congress for Materials Science; 
Cancun (Mexico); 27 Sep - 2 oct 1993) 

See SAND-—93-1756C 

(American Chemical Society conference; At- 
lanta, GA (United States); 27-29 Sep 1993) 

See DOE/WIPP-93-030C 

(Security dialogue; Oslo (Norway); Sep 1993) 

See UCRL-JC—114485 

(ESSDERC 93: European solid-state device re- 
search conference; Grenoble (France); 13-16 
Sep 1993) 

See CEA-CONF-—1 1382 

(Surety technology symposum; Chelyacinsk 
(Russian Federation); 28 Sep - 2 oct 1993) 

See LA-UR-93-3160 

(Multinational congress on electron microscopy; 
Parma (Italy); 13-17 Sep 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Ballistics 93: 14. international symposium on 
ballistics; Quebec (Canada); 26-29 Sep 1993) 

See UCRL-JC—112578 

(International symposium on radiation of rela- 
tivistic electrons in periodical structures; 
Tomsk (Russian Federation); 6-10 Sep 1993) 

See UCRL-JC—114239 

(4. international symposium on industry and 
environment in the developing world; Alexan- 
dria (Egypt); 6-7 Sep 1993) 

See UCRL-JC—114858 

(13. international conference on magnet technol- 
ogy; Victoria (Canada); 20-24 Sep 1993) 

See ANL/ET/CP-78285 

(3. conference of the European Ceramic Soci- 
ety; Madrid (Spain); 13-17 Sep 1993) 

See ANL/MSD/CP-79645 

(6. international conference on fusion reactor 
materials; Stresa (Italy); 27 Sep - 1 oct 1993) 

See LA-UR-93-2820 

(Course and workshop on tritium technology for 
fusion reactors; Varenna (Italy); 6-14 Sep 
1993) 

See WSRC-MS-93-281 

See WSRC-MS-93-255 

(Conference on zero emission vehicles: the 
electric hybrid and alternative fuels chal- 
lenge; Aachen (Germany); 13-17 Sep 1993) 

See UCRL-JC—113905 

(Conference on the engineering applications of 
computational fluid dynamics; London 
(United Kingdom); 7-8 Sep 1993) 

See LA-UR-93-2505 

(NATO Advanced Study Institute: linking the 
gaseous and condensed phases of matter - 
the behavior of slow electrons; Patras 
(Greece); 5-18 Sep 1993) 

See BNL-49430 

See BNL-49429 


DE93019203 
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CONF-930997— 
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CONF-9310102- 
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15 
CONF-9310131-— 


2 
CONF-9310147— 
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CONF-9310149— 


1 
CONF-9310154— 
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CONF-9310156— 


1 
CONF-9310157- 


{ 
CONF-9310164— 


2 
CONF-9310167— 

1 

2 
CONF-9310171- 


{ 
CONF-9310175— 


1 
CONF-9310177- 


1 
CONF-9310178— 


1 
CONF-9310181- 


CONF-931057—- 
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Number 


18:36322 


18:35307 
18:35262 
18:36674 
18:35263 
18:35261 
18:36416 
18:36670 


18:38004 


18:37032 


18:36657 


18:37990 


18:36443 


18:38028 


18:36718 


18:37043 
18:36658 


18:36242 


18:36120 


18:36591 


18:36209 


18:36433 


18:37467 


Source of 
Availability 


(International symposium on structural inter- 
metallics; Champion, PA (United States); 
26-30 Sep 1993) 

OSTI; NTIS; GPO Dep. 

(4. energy natural phenomena hazards mitiga- 
tion conference; Atlanta, GA (United States); 
19-22 Oct 1993) 

OSTI; NTIS; GPO Dep. 

See WHC-SA-1899 

See WSRC-MS-93-414 

See WHC-SA-1911 

See WHC-SA-—1880 

See WHC-SA-1878 

See UCRL-JC—115114 

(29. annual international telemetering confer- 
ence; Las Vegas, NV (United States); 25-28 
Oct 1993) 

See SAND—93-1686C 

(1993 international integrated reliability work- 
shop; Lake Tahoe, CA (United States); 24-27 
Oct 1993) 

See SAND—93-1837C 

(International Association of Science and Tech- 
nology for Development conference on 
reliability, quality control and risk assess- 
ment; Cambridge, MA (United States); 13-15 
Oct 1993) 

See SAND-93-1940C 

(2. dimacs challenge conference; New 
Brunswick, NJ (United States); 11-13 Oct 
1993) 

See LA-UR-93-3082 

(GADEST ‘93: gettering and defect engineering 
in semiconductors; Klingmuehle (Germany); 
9-14 Oct 1993) 

See LBL-34279 

(Nuclear Information and Records Management 
Association (NIRMA) conference; Augusta, 
GA (United States); 1 Oct 1993) 

See SAND—93-1516C 

(International symposium on substance identifi- 
cation technologies; Innsbruck (Austria); 4-8 
Oct 1993) 

See UCRL-JC—113253 

(64. shock and vibration symposium; Ft. Walton 
Beach, FL (United States); 25-28 Oct 1993) 

See SAND-—93-1352C 

See SAND-93-2081C 

(3. world congress on engineering and environ- 
ment; Beijing (China); 12-14 Oct 1993) 

See ANL/ES/CP-80089 

(Lab to market conference; Dual use technolo- 
gies conference; Albuquerque, NM (United 
States); Washington, DC (United States); 
Mar 1993; 25-26 oct 1993) 

See LA-UR-93-3431 

(Power conversion and intelligent motion confer- 
ence; Irvine, CA (United States); 25 Oct 
1993) 

OSTI; NTIS; GPO Dep. 

(3. international workshop on long-term thermal 
performance of cellular plastics; Toronto 
(Canada); 4-6 Oct 1993) 

OSTI; NTIS; GPO Dep. 

(2. Argentine sessions on materials science; La 
Piata (Argentina); 25-28 Oct 1993) 

See INIS-AR-041 

(Annual meeting of the Optical Society of Amer- 
ica; Toronto (Canada); 3-8 Oct 1993) 

See UCRL-JC—114989 
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Dep. 


E 1.99: 


E 1.99: 
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DE93019166 


DE93019398 
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Report 
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CONF-931079- 
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CONF-931088— 


4 


CONF-931093— 
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CONF-931103— 


2 
CONF-931115— 
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11 
CONF-931121- 


10 

16 

20 
CONF-9311 48— 


5 


CONF-931160— 


CONF-931167- 


1-Extd.Abst 
2-Extd.Abst 
CONF-931191- 


1 
2 
CONF-931196— 


1 
CONF-931197—- 


1 
2 
CONF-931220— 


2 
CPTH- 
A258/0793. 
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18:37404 


18:36653 


18:36323 
18:36356 


18:38016 
18:38012 
18:37994 


18:35357 
18:37041 
18:37458 
18:36624 
18:38005 


18:38019 


18:36710 
18:36622 
18:35920 
18:35207 


18:38003 
18:38002 


18:36738 
18:36736 


18:37455 


18:36744 
18:36749 


18:37991 


18:37489 
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Source of 
Availability 


(20. water reactor safety information meeting; 
Bethesda, MD (United States); 20-23 Oct 
1993) 

See SAND-93-1872C 

(Society of Petroleum Engineers annual techni- 
cal conference and exhibition; Houston, TX 
(United States); 3-6 Oct 1993) 

See SAND-—93-0091C 

(Conference on fossil plant construction; Palm 
Beach, FL (United States); 26-28 Oct 1993) 

See SAND-93-1568C 

(Joint MMIJ/TMS international conference on 
processing materials for properties; Hon- 
olulu, HI (United States); 7-10 Nov 1993) 

OSTI; NTIS; GPO Dep. E 1.99: 

See IS-M-750 

(Supercomputing conference on high perfor- 
mance computing and communications; 
Portland, OR (United States); 15-19 Nov 
1993) 

See UCRL-JC—113639 

See UCRL-JC—113319 

See LA-UR-93-3173 

(Annual winter meeting of the American Society 
of Mechanical Engineers; New Orleans, LA 
(United States); 28 Nov - 3 dec 1993) 

See Y/ENG/SE-118 

See SAND—92-2513C 

See SAND-93-1781C 

See SAND—93-0178C 

See SAND—93-1990C 

(17. annual international computer software and 
applications conference (COMPSAC93); 
Phoenix, AZ (United States); 3-5 Nov 1993) 

OSTI; NTIS; GPO Dep E 1.99: 

(American Nuclear Society (ANS) winter meet- 
ing; San Francisco, CA (United States); 
14-19 Nov 1993) 

See WSRC-MS-—93-137 

See LA-UR-93-2258 

See SAND—93-1485C 

See LA-UR-93-2288 

(34. meeting of the Institute of Electrical and 
Electronics Engineers Foundation of Com- 
puter Science; Palo Alto, CA (United States); 
3-5 Nov 1993) 

See SAND-93-1392C 

See SAND-93-1283C 

(1993 international symposium on testing and 
failure analysis; Los Angeles, CA (United 
States); 15-19 Nov 1993) 

See SAND-93-0456C 

See SAND-93-0385C 

(Committee on Space Research (COSPAR) col- 
loquium on the low-altitute ionospheric 
physics; Taipei (Taiwan, Province of China); 
9-12 Nov 1993) 

See LA-UR-93-2601 

{Institute of Electrical and Electronics Engi- 
neers/Lasers and Electro-Optics Society 
(IEEE/LEOS) annual meeting; San Jose, CA 
(United States); 15-19 Nov 1993) 

See SAND-93-1847C 

See UCRL-JC—113183 

(5. Institute of Electrical and Electronics Engi- 
neers (IEEE) symposium on parallel and 
distributed processing; Dallas, TX (United 
States); 1-4 Dec 1993) 

See LA-UR-93-3137 


See IC—93/202 
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92.118(pt.2) 
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93.009 
93.011 
93.014 
DOE-RAS— 
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DOE-RW- 
90.071. 
DOE/AL/62350— 
21D 
21D-Attach.2 
21D-Attach.3 
21D-Attach.3-App.A 
21D-Attach.3-App.B 
21D-Attach.3-App.C 
21D-Attach.4 
33D 
35F-Rev.1 
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40PF-Attach.3-App.A 
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18:36133 


18:36210 


18:37624 
18:38029 
18:37484 


18:36211 
18:36243 
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18:37078 
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18:35437 
18:35438 
18:35439 
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18:35314 
18:35315 
18:35316 
18:35317 
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18:35319 
18:35320 
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18:34935 
18:34936 
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18:36212 
18:36213 
18:36214 
18:35484 


18:35485 


Source of 
Availability 


OSTI; NTIS; Available from Central Research 


Inst. of Electric Power Industry, 1-6-1, Ote- 


machi, Chiyoda-ku, Tokyo, Japan 
OSTI; NTIS; Available from Central Research 


Inst. of Electric Power Industry, 1-6-1, Ote- 


machi, Chiyoda-ku, Tokyo, Japan 
OSTI; NTIS (US Sales Only); INIS 
See UCRL-ID—110710 
See IC—93/183 


OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 


See ETSU-B—1296-P1 
See ETSU-B—1296-P2 
See ETSU-B—1296-P3 
See ETSU-B—1296-P4A 
See ETSU-B—1296-P4B 
See ETSU-B—1296-P5 
See ETSU-B—1296-P6 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); 


( 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
( 


OSTI; NTIS (US Sales Only); 


) 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only) 
See AEA-D and R—-0032 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See DOE/EIS-0162-Vol.2-Add. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


Order 
Number 


DE94707386 


DE94707387 


DE94602688 


DE94709581 
DE94709599 


DE93040224 
DE93040013 


DE93012178 


DE94601328 
DE94602047 
DE94600827 
DE94601325 
DE94601329 
DE94601330 
DE94602386 
DE94602048 


DE94602064 


DE93041030 
DE93041031 
DE93041032 
DE93041033 
DE9304 1034 
DE93041035 
DE93041036 
DE93040745 
DE93040747 
DE93041027 
DE93041028 
DE93041029 
DE93040746 
DE93040748 


DES93000162 


DE93000163 
DE93000164 


DE93019110 
DE93019111 
DE93019485 
DES93019489 


DE93019479 


DOE/BP/00911-— 


Distribution 
Category 


MF-902 
MF-902 
MF-903 
MF-903 
MF-903 
MF-902 
MF-902 
MF-900 
MF-903 
MF-902 
MF-902 
MF-902 
MF-903 
MF-903 


PC-122 


PC-122 
PC-122 


MF-920 
MF-920 
MF-920 
MF-902 


MF-902 
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Distribution 
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DOE/BP/18955— 


1 18:35486 OSTI; NTIS; GPO Dep. .99: DE93019488 MF-902 
DOE/BP/20291- 


1 18:35487 OSTI; NTIS; GPO Dep. .99: DE93019490 MF-902 
DOE/BP/21985— 


3 18:35483 OSTI; NTIS; GPO Dep. .99: DE93019480 MF-902 
DOE/BP/60629— 


L 18:35488 | OSTI; NTIS; GPO Dep. .99: DE94000946 MF-302 
DOE/BP/62611- 


2 18:35489 OSTI; NTIS; GPO Dep. .99: DE93019690 MF-902 
DOE/BP/94402- 


18:35490 OSTI; NTIS; GPO Dep. .99: DE93018975 MF-902 


6 
DOE/BP/99654— 


18:35491 OSTI; NTIS; GPO Dep. .99: DE93018980 MF-902 
18:35492 OSTI; NTIS; GPO Dep. .99: DE93018981 MF-902 
18:35493 OSTI; NTIS; GPO Dep. .99: DE93018982 MF-902 
18:35494 OSTI; NTIS; GPO Dep. .99: DE93018983 MF-902 
18:35495 OSTI; NTIS; GPO Dep. .99: DE93018984 MF-902 
18:35496 OSTI; NTIS; GPO Dep. .99: DE93019482 MF-902 
18:35497 OSTI; NTIS; GPO Dep. .99: DE93019483 MF-902 
18:35498 OSTI; NTIS; GPO Dep. 99: DE93019484 MF-902 
18:35499 OSTI; NTIS; GPO Dep. .99: DE93018985 MF-902 
18:35500 OSTI; NTIS; GPO Dep. .99: DE93019481 MF-902 
DOE/CE/15525— 


Té6 18:36215 OSTI; NTIS; GPO Dep. .99: DE93019258 MF-310 
DOE/CE/15533— 


Té6 18:34987 OSTI; NTIS; GPO Dep. .99: DE94000451 MF-310 
DOE/CE/15974— 


T5 18:35504 OSTI; NTIS; GPO Dep. : DE93041270 MF-310 
DOE/CE/23810— 

17 18:36216 OSTI; NTIS; GPO Dep. ; DE94000787 MF-366 

21 18:36592 OSTI; NTIS; GPO Dep. : DE94001370 MF-350 
DOE/CE/40740— 


3 18:35427 OSTI; NTIS; GPO Dep. : DE94000363 MF-310 
DOE/CE/73046— 


T1 18:36217 OSTI; NTIS; GPO Dep. : DE93019087 MF-350 
DOE/CH- 


93019 18:36115 OSTI; NTIS; GPO Dep. ; DE93017557 MF-334 
DOE/CH/10093- 

122 18:36244 OSTI; NTIS; GPO Dep. : DE92001173 PC-310 

191 18:36171 OSTI; NTIS; GPO Dep. : DE93000056 PC-261 

213 18:35411 OSTI; NTIS; GPO Dep. : DE93010003 MF-247 
DOE/CH/10533— 


T1 18:36218 | OSTI; NTIS; GPO Dep. : DE93019451 MF-350 
DOE/DP- 


40200-265 18:37853 OSTI; NTIS; GPO Dep. : DE93019689 MF-712 
DOE/DP/40200— 


267 18:37854 OSTI; NTIS; GPO Dep. : DES93019684 MF-712 
DOE/EA- 

0792-Vol.1 18:36094 OSTI; NTIS; INIS; GPO Dep. : DE93017003 MF-702 

0792-Vol.2 18:36095 OSTI; NTIS; INIS; GPO Dep. .99: DE93017004 MF-702 

0818 18:35107 OSTI; NTIS; INIS; GPO Dep. .99: DE93016913 MF-630 

0824 18:36034 OSTI; NTIS; GPO Dep. .99: DE93016644 MF-630 

0853 18:35625 OSTI; NTIS; INIS; GPO Dep. .99: DE93019114 MF-109 
DOE/EE- 

0005 18:37763 OSTI; NTIS; GPO Dep. 

01830-H1 18:36245 OSTI; NTIS; GPO Dep. 
DOE/EH- 


0332P 18:35133 OSTI; NTIS; INIS; GPO Dep. 


DE93040074 MF-220 
DE93018117 MF-310 


—s 
© 
© 


DE93040661 MF-600; 

MF-607 
DE93040055 PC-630 
DE93040658 PC-630 
DE93019578 MF-600 


0334 18:35322  OSTI; NTIS; INIS; GPO Dep. 
0336 18:36096  OSTI; NTIS; GPO Dep. 
231/005/0293 18:35132 | OSTI; NTIS; GPO Dep. 

DOE/EIA- 

0035(93/08) 18:36156  OSTI; NTIS; GPO; GPO Dep. 
0109/93/08) 18:34965  OSTI; NTIS; GPO; GPO Dep. 
0109(93/09) 18:34966  OSTI; NTIS; GPO; GPO Dep. 
0121(93/1Q) 18:34855  OSTI; NTIS; GPO; INIS; GPO Dep. 
0130(93/08) 18:34967 OSTI; NTIS; GPO; GPO Dep. 
0191(92) 18:36157  OSTI; NTIS; GPO Dep. 
0380(93/09) 18:36158  OSTI; NTIS; GPO; GPO Dep. 


—_~ —_ 
© © © 
ooo 


DE93040401 MF-950 
DE93040400 MF-950 
DE94000735 MF-950 
DE93019844 MF-950 
DE93040108 MF-950 
DE93040673 MF-950 
DE93041104 MF-950 
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Report 
Number 


0555(93)/1 
M054 
DOE/EIS— 


0162-Vol.2-Add. 


DOE/EM- 
0001 
0104 
DOE/ER- 
0592(08/93) 
O596T 
DOE/ER/13032- 
2 


DOE/ER/13373— 
T2 

DOE/ER/13615— 
f 

DOE/ER/13708— 
1 

DOE/ER/14040— 
T1 

DOE/ER/141 46— 
2 


DOE/ER/25043— 
T1 
T2 
DOE/ER/251 45— 
1 


DOE/ER/40039— 
99 
DOE/ER/40150- 


DOE/ER/40417- 
14 

DOE/ER/40546- 
2 

DOE/ER/40680— 


{ 
DOE/ER/45477- 
1 


DOE/ER/53218— 
23 
DOE/ER/53240— 
5 
DOE/ER/53266— 
45 
DOE/ER/54186— 
im 
DOE/ER/60606— 


1 
DOE/ER/60820— 
4 


DOE/ER/61010— 
T12 

DOE/ER/61224— 
2 

DOE/ER/61229— 
2 

DOE/ER/61369— 
2 

DOE/ER/61493-— 
1 

DOE/ER/61517— 
1 


DOE/ER/75778— 
1 


Abstract 
Number 


18:36268 
18:34968 


18:36035 


18:35323 
18:35134 


18:37320 
18:37910 


18:36682 


18:36574 


18:36524 


18:37423 


18:37401 


18:36525 


18:37952 
18:37953 


18:34937 
18:37468 
18:36842 
18:36799 
18:36800 
18:36772 
18:37625 
18:37506 
18:37603 
18:37469 
18:37764 
18:36304 
18:37818 
18:37819 
18:37820 
18:36324 
18:37402 
18:37145 
18:34979 
18:37085 
18:37021 
18:37086 
18:37087 
18:37256 


18:37911 


Source of 
Availability 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OST]; 
OSTI; 
OSTI; 
OSTI; 
OST]; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OST]; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 


NTIS; GPO; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


Order 
Number 


DE93040294 
DE93041128 


DE93017388 


DE93040728 
DE94000552 


DE94000410 
DE94000539 


DE93040687 
DE94000782 
DE94000881 
DE94000710 
DE93041274 
DE94000364 


DE93041272 
DE9304 1337 


DE94000740 
DE93041089 
DE93040863 
DE93040862 
DE93040861 
DE93040871 
DE93040870 
DE93040864 
DE94000968 
DE94000538 
DE93040706 
DE94000741 
DE94000779 
DE94000536 
DE93019825 
DE93017616 
DE93041090 
DE93018161 
DE93040798 
DE93019446 
DE93040688 
DE93018926 
DE94000748 
DE93040615 


DE93041297 


DOE/ER/75778- 


Distribution 
Category 


MF-950 
MF-950 


MF-630 


MF-902 
MF-902 


MF-400 
PC-900 


MF-406 
MF-401 
MF-401 
MF-406 
MF-403 
MF-401 


MF-405 
MF-405 


MF-405 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-413 
MF-413 
MF-413 
MF-414 
MF-414 
MF-404 
MF-427 
MF-424 
MF-420 
MF-423 
MF-403 
MF-403 
MF-402 
MF-402 
MF-406 
MF-402 
MF-402 
MF-408 


MF-402 
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DOE/ER/75788- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


© 
8 


DOE/ER/75789- 
1 18:35382 OSTI; NTIS; GPO Dep. 
DOE/ET/10815— 
205 18:36178 | OSTI; NTIS; GPO Dep. 
209 18:36179 | OSTI; NTIS; GPO Dep. 
DOE/ET/15601— 
44 18:36180 | OSTI; NTIS; GPO Dep. 
aor 18:34840 OSTI; NTIS; GPO Dep. 
T60 18:36475 OSTI; NTIS; GPO Dep. 
DOE/ET/53088— 
617 18:37821 OSTI; NTIS; INIS; GPO Dep. 
618 18:37822 | OSTI; NTIS; INIS; GPO Dep. 
619 18:37823  OSTI; NTIS; INIS; GPO Dep. 
620 18:37824 OSTI; NTIS; INIS; GPO Dep. 
DOE/EV/10249- 
T1 18:37397  OSTI; NTIS; GPO Dep. .99: DE93041273 MF-402 
DOE/EW/53023-— 
T2 18:37197 OSTI; NTIS; GPO Dep. .99: DE93019347 MF-902 
DOE/FE/61594— 
T1 18:34841 OSTI; NTIS; GPO Dep. .99: DE93040214 MF-113 
DOE/FE/61679- 
T14 18:34709 OSTI; NTIS; GPO Dep. .99: DE93041321 MF-1014 
T19 18:34856 OSTI; NTIS; INIS; GPO Dep. .99: DE93041326 MF-101 
T2 18:36050 OSTI; NTIS; INIS; GPO Dep. .99: DE93041309 MF-121; 
MF-131 
T20 18:36159 OSTI; NTIS; INIS; GPO Dep. .99: DE93041327 MF-124 
T23 18:34976 OSTI; NTIS; INIS; GPO Dep. .99: DE93041330 MF-121; 
MF-131 
DE93041333 MF-121 
DE94000342 MF-124 
DE93041227 MF-121 
DE93041311 MF-132 
DE93041312 MF-121; 
MF-131 
DE93041313 MF-121; 
MF-131 
DE93041314 MF-132 
DE93041316 MF-121 


A 
© 
© 


DE94000883 MF-406 


DE94000879 MF-112 
DE94000880 MF-112 


ah af 
© © 
© 


DE94000784 MF-112 
DE93040023 MF-112 
DE94000909 MF-112 


—_ ht ot 
© © © 
ooo 


DE93040911 MF-427 
DE93040912 MF-420 
DE93040913 MF-414 
DE93040914 MF-414 


mmmm mmm mm m 


T26 18:36052 OSTI; NTIS; INIS; GPO Dep. 
T30 18:34971 OSTI; NTIS; INIS; GPO Dep. 
T32 18:36160 OSTI; NTIS; GPO Dep. 
T4 18:34981 OSTI; NTIS; GPO Dep. 
Bh 18:34969 OSTI; NTIS; INIS; GPO Dep. 


0000 © 
onnoo 


— 
© 
© 


Té6 18:36051 OSTI; NTIS; INIS; GPO Dep. 


LE¢ 18:34985 OSTI; NTIS; INIS; GPO Dep. 
T9 18:34970 OSTI; NTIS; INIS; GPO Dep. 
DOE/FE/61680— 


H3 18:34962 OSTI; NTIS; GPO Dep. 


mm m mmmmm 


ah ah 
© © 
© © 


m 
ES: 
© 
© 


DE93019532 PC-101; 
PC-114; 


PC-121 
DOE/FTR- 


93012253 18:37855  OSTI; NTIS (US Sales Only); GPO Dep. 
93014000 18:36219 | OSTI; NTIS (US Sales Only); GPO Dep. 
93014204 18:36097 OSTI; NTIS (US Sales Only); GPO Dep. 
93014674 18:37088 | OSTI; NTIS (US Sales Only); GPO Dep. 
93014808 18:37089  OSTI; NTIS (US Sales Only); GPO Dep. 


( DE93012253 MF-530 
( 
( 
( 
( 
93016338 18:35324 OSTI; NTIS (US Sales Only); GPO Dep. 
( 
( 
( 
( 
( 


DE93014000 MF-350 
DE93014204 MF-920 
DE93014674 MF-402 
DE93014808 MF-402 
DE93016338 MF-502 
DE93017330 MF-414 
DE93017472 MF-800 
DE93017645 MF-108 
DE93017801 MF-105 
DE93017802 MF-422 


o©99o0o 


: 
93017330 18:37529 OSTI; NTIS (US Sales Only); GPO Dep. 
93017472 18:35135 OSTI; NTIS (US Sales Only); GPO Dep. 
93017645 18:34752 OSTI; NTIS (US Sales Only); GPO Dep. 
93017801 18:35650 OSTI; NTIS (US Sales Only); GPO Dep. 
93017802 18:37825 OSTI; NTIS (US Sales Only); 
DOE/ID/12651- 
3-Vol.1-Bk.1 18:36593  OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.2 18:36594 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.3 18:36595 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.4 18:36596  OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.5 18:365987 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.6 18:36598 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.7 18:36599 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.8 18:36600 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.1-Bk.9 18:36601 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.2-Bk.1 18:36602 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.2-Bk.2 18:36603 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.4-Bk.1 18:36604 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.4-Bk.2 18:36605 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.4-Bk.3 18:36606 OSTI; NTIS; INIS; GPO Dep. 
3-Vol.4-Bk.4 18:36607  OSTI; NTIS; INIS; GPO Dep. 
3-Vol.4-Bk.5 18:36608 OSTI; NTIS; INIS; GPO Dep. 


a ae ee ee ee ee ee ee ee ee 
222 EEE EER OE 


oH HHO 


GPO Dep. 


DE93041193 MF-800 
DE93041196 MF-800 
DE93041197 MF-800 
DE93041198 MF-800 
DE93041199 MF-800 
DE93041200 MF-800 
DE93041201 MF-800 
DE93041202 MF-800 
DE93041203 MF-800 
DE93041204 MF-800 
DE93041205 MF-800 
DE93041207 MF-800 
DE93041208 MF-800 
DE93041209 MF-800 
DE93041210 MF-800 
DE93041211 MF-800 


Mmmm mMmmMmmmMmmmmmm mmmMmMmMmMmMmmmmmm 


ee eh wt wt wt at at at tt tt 
Cibo storeeecent 
S8SEBSEESSEESSES 
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Report 
Number 


DOE/ID/13040— 


DOE/LC/11084— 
3412 
DOE/LLW- 
178 
DOE/MC/10637- 
3376 


3377 
3384 


DOE/MC/11076- 
3383 
3409 
3426 
93/C0201 
DOE/MC/21023— 
93/C0214 


DOE/MC/23075-— 
3390 


DOE/MC/23174— 
3366 

DOE/MC/24116— 
3415 

DOE/MC/24167— 
3418 

DOE/MC/24257-— 
3431 


3437 
DOE/MC/25006— 
93/C0196 


DOE/MC/25140- 
3433 


DOE/MC/26042- 
3448 
3449 
3450 
DOE/MC/26255— 
3370 
DOE/MC/26288— 
3453 
DOE/MC/26366- 
3454 
93/C0194 
DOE/MC/27363-— 
93/C0195 
DOE/MC/28053— 
93/C0203 
DOE/MC/28080— 
3379 
DOE/MC/28202- 
93/C0197 
DOE/MC/2901 1- 
93/C0198 
DOE/MC/29113- 
3405 


DOE/MC/29268— 
3401 


Abstract 

Number 

18:35591 
18:37916 
18:34992 
18:35108 
18:34806 
18:36246 
18:35626 
18:34988 
18:34982 
18:34993 


18:35456 


18:35627 


18:34842 


18:36277 


18:34753 


18:34754 


18:34755 


18:35651 


18:34756 


18:35652 


18:34843 
18:35653 
18:34844 
18:34807 
18:35654 


18:35410 
18:35409 


18:35628 


18:34757 


18:34983 


18:34758 


18:34759 


18:36609 


18:34760 


Source of 
Availability 


OSTI; 


NTIS; GPO Dep. 


OSTI (Free of Charge) 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


; NTIS; GPO Dep. 


; NTIS; GPO Dep. 
; NTIS; GPO Dep. 
; NTIS; GPO Dep. 


; NTIS; GPO Dep. 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


OST]; 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 


Order 
Number 
DES93018920 
TI93040806 
DE93011309 
DE93018938 
DE93000294 
DE93000295 
DE93040068 
DE93040036 
DE9301 1305 
DE93011303 


DE93019293 


DE93040375 


DE93040349 


DE93000283 
DE93041218 
DE93040358 
DE94000457 
DE93040681 


DE93019290 


DE94000459 


DE93041216 
DE94000450 
DE93041215 
DE93000287 
DE94000428 


DE94000429 
DE93019288 


DES93019289 
DE93019897 
DE93000297 
DE93019291 
DE93019354 


DE93040018 


DE93040035 


DOE/MC/29268— 


Distribution 
Category 
MF-257 
PC-960 
MF-123 
MF-940 
MF-105; 
MF-107 
MF-105; 
MF-107 
MF-109; 
MF-113 
MF-123 
MF-132 
PC-123 
MF-111 
MF-103; 
MF-106; 
MF-114 


MF-109; 
MF-111 


PC-111 
MF-109 
MF-109 
MF-106; 
MF-111 
MF-111 


MF-103; 
MF-106 


MF-103; 
MF-106; 
MF-110 
MF-106 
MF-106 
MF-106 
MF-107 
MF-105 


MF-106 
MF-106 


MF-109 
MF-106 
PC-132 
MF-109 
MF-106 


MF-902; 
MF-906 


MF-109 
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DOE/METC/C— 
Report 
Number 


DOE/METC/C- 
93/7088 


93/7090 
93/7093 


93/7094 
93/7100 


DOE/MWIP- 


Abstract 
Number 
18:34845 


18:34761 
18:34762 


18:36098 
18:36196 


Source of 
Availability 


OSTI; 


OSTI; 
OSTI:; 


OSTI; 
OSTI; 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


Order 
Number 
DE93019736 


DE93019873 
DE93019869 


DE93040380 
DE93019872 


Distribution 
Category 


MF-106; 
MF-109 
MF-109 
MF-106; 
MF-109 
MF-900 
MF-109; 
MF-110 


- 18:35141 OSTI; NTIS; INIS; GPO Dep. 99: DES3040334 MF-902 
8-Vol.1 18:35142 OSTI; NTIS; INIS; GPO Dep. 99: DE93040903 MF-902 
8-Vol.2 18:35143 OSTI; NTIS; INIS; GPO Dep. .99: DE94000583 MF-402; 


DOE/NV- 
359 
DOE/OR/00033- 
T542 
DOE/OSTI- 
11674 
DOE/PC/88879— 
T4 
T5 
T6 
DOE/PC/88932- 
T14 
DOE/PC/89760— 
T12 
DOE/PC/89762-— 
T19 
DOE/PC/89775-— 
13 
DOE/PC/89780— 
T11 
DOE/PC/89781-— 
T2 
DOE/PC/89883— 
70 
DOE/PC/90043- 
T11 
DOE/PC/90047— 
7 
DOE/PC/90167— 
T10 
DOE/PC/90184— 
T14 
DOE/PC/90287- 
T11 
DOE/PC/90292- 
T11 
DOE/PC/90365— 
T11 
DOE/PC/90537—- 
T9 
DOE/PC/91041- 
T7 
DOE/PC/91047— 
T4 
DOE/PC/91051- 
T6 
DOE/PC/91155— 
T3 
DOE/PC/91286— 
a7 
DOE/PC/91287-— 
9 
DOE/PC/91288— 
T9 
DOE/PC/91290— 
7 


18:37064 
18:36989 
18:37198 
18:34726 
18:34727 
18:34728 
18:35655 
18:34763 
18:34764 
18:36526 
18:34798 
18:34765 
18:34766 
18:34767 
18:34768 
18:34729 
18:37028 
18:34799 
18:35656 
18:35657 
18:34769 
18:34770 
18:34800 
18:34771 
18:35629 
18:34772 
18:36527 
18:34773 


18:34730 
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OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only); GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


DE93018382 
DE94000836 
DE93010744 
DE93040523 
DE93040524 
DE93040646 
DES3040580 
DE93040557 
DE93040674 
DE93041223 
DE93040558 
DE93040454 
DE93040647 
DE93040515 
DE93040632 
DE93041136 
DE93041250 
DE93040617 
DE93041264 
DE93041247 
DE93040675 
DE93040518 
DE93041261 
DE93041248 
DE93041231 
DE93041237 
DE93041221 
DE93041239 


DE93041238 


MF-406 
MF-700 
MF-413 
MF-402 
PC-113 
PC-113 
PC-113 
PC-105 
PC-109 
PC-113 
MF-102 
MF-113 
PC-105 
PC-108 
MF-108 
MF-108 
PC-102 
MF-113 
MF-102 
MF-105 
MF-105 
MF-108 
MF-108 
MF-113 
MF-108 
MF-112 
MF-109 
MF-102 
MF-109 


MF-102 





Report 
Number 


DOE/PC/91291-— 
T8 

DOE/PC/91293— 
T3 

DOE/PC/91297-— 
7 


DOE/PC/91299- 
11 
DOE/PC/91302- 
7 
DOE/PC/91304— 
Té 
DOE/PC/91306— 
/ 
DOE/PC/91311- 
17 
DOE/PC/91338- 
T4 
DOE/PC/92108- 
T2 
DOE/PC/92118- 
T2 
DOE/PC/92122- 
T2 
T3 
DOE/PC/92150- 
T4 
DOE/PC/92151- 
T2 
DOE/PC/92156- 
4 
DOE/PC/92179- 
T1 
DOE/PC/92205- 
T3 
DOE/PC/92206— 
T1 
DOE/PC/92208- 
T3 
DOE/PC/92526- 
T3 
DOE/PC/92528- 
3 
DOE/PC/92529- 
T3 
DOE/PC/92530- 
T4 
DOE/PC/92531- 
T2 
DOE/PC/92532- 
T4 
DOE/PC/92539- 
3 
DOE/PC/92543— 
T3 
DOE/PC/92545— 
3 
DOE/PC/92546— 
T3 
DOE/PC/92548— 
T3 
DOE/PC/92550- 
3 


DOE/R6/99202— 
T3 

DOE/RL-— 
92-17 
92-70-Vol.2 
93-04-Rev.1 
93-25 
93-59 


Abstract 

Number 

18:36528 
18:34808 
18:34846 
18:37029 
18:34809 
18:34774 
18:34847 
18:34801 
18:35658 
18:34775 
18:34776 


18:34777 
18:34778 


18:34779 
18:34848 
18:34802 
18:36398 
18:34731 

18:34732 
18:34733 
18:34849 
18:34850 
18:36529 
18:34851 

18:34780 
18:34781 

18:34852 
18:34734 
18:34782 
18:34803 
18:34853 
18:34735 
18:34816 
18:35325 
18:35326 
18:35327 


18:35328 
18:37912 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI:; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 
NTIS; 


NTIS; 
NTIS; 
NTIS; 
; NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


NTIS; 


NTIS 


NTIS; 


NTIS; 
NTIS; 
NTIS; 
NTIS; 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 


GPO Dep. 
GPO Dep 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


GPO Dep. 


; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 
INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


GPO 
Dep. 


E1 
Et 
E 
E 1 


Et 


E . 


E 1. 


e ft; 


E 1. 


.99: 


.99: 


.99: 


.99: 


.99: 


Order 
Number 
DE93041242 
DE93040709 
DE93041222 
DE93041295 
DE93041224 
DE93040613 
DE93041220 
DE93040622 
DE93041246 
DE93041296 
DE93041244 


DE93041240 
DE93041241 


DE93041229 
DE93040619 
DE93041225 
DE93041307 
DE93041266 
DE93041338 
DE93041245 
DE93040623 
DE93041283 
DE93041232 
DES93041233 
DE93041234 
DE93041235 
DE93040621 
DE93041236 
DE93041284 
DE93041265 
DE93041263 
DE93040624 
DE93040080 
DE93019487 
DE94000789 
DE93040410 


DE93041098 
DE93019983 


DOE/RL- 


Distribution 
Category 
MF-108 
MF-106 
MF-117 
MF-102 
MF-113 
MF-108 
MF-105 
MF-113 
MF-105 
MF-108 
MF-108 


MF-108 
MF-108 


MF-108 
MF-105 
MF-104 
PC-114 
MF-102 
MF-102 
MF-102 
MF-102 
MF-104 
MF-108 
MF-103 
MF-113 
MF-108 
MF-103 
MF-102 
MF-108 
MF-102 
MF-105 
MF-102 
MF-253 
MF-630 
MF-630 
MF-630 


MF-630 
MF-900 
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DOE/RL- 


Report 
Number 


93-63 
DOE/RW- 
0422 
0423 
93019729 
DOE/S— 
00097P-Vol.3 
DOE/SR/18035—- 
T1-Vol.2-App.B-Pt.1 


T1-Vol.2-App.B-Pt.2 
T1-Vol.2-App.B-Pt.3 
T1-Vol.2-App.B-Pt.4 
T1-Vol.2-App.B-Pt.5 
T1-Vol.2-App.B-Pt.6 
T1-Vol.2-App.B-Pt.7 


DOE/WIPP- 
90-039C 
91-013C 
91-020C 
91-022C 
91-029-Rev.1 


91-036 
91-037C 
91-041C 
91-051C 
92-002C 
92-021C 
92-026C 
93-019-Vol.1 
93-027C 
93-030C 


Abstract 
Number 


18:35329 


18:35144 
18:35145 
18:35146 


18:35330 
18:35926 
18:35927 
18:35928 
18:35929 
18:35930 
18:35931 


18:35932 


18:35147 
18:35109 
18:35148 
18:35110 
18:35149 


18:35150 
18:35111 
18:35151 
18:35152 
18:35153 
18:35154 
18:37917 
18:35155 
18:35156 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 

OSTI (Free of Charge); INIS 
OSTI (Free of Charge); INIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
; NTIS (US Sales Only); GPO Dep. 
NTIS (US Sales Only); GPO Dep. 

NTIS (US Sales Only); GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 

NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


m 
_ 


m 
—" 


— tk otk ot ot 


Order 
Number 


DE93019579 


T1I93040932 
T194000409 
DE93019729 


DE93040660 
DE93019366 
DE9301 9367 
DE93019368 
DE93019369 
DE93019370 
DE93019371 


DE93019373 


DE93017897 
DE93017901 
DE93017902 
DE93017907 
DE93019495 


DE93019496 
DE93017917 
DE93017920 
DE93017922 
DE93017924 
DE93017928 
DE93017929 
DE93040928 
DE93019128 


Distribution 
Category 


MF-902 


MF-800 
MF-814 
MF-814 


MF-902 


MF- 
1000 
ME- 
1000 
MF- 
1000 
MF- 
1000 
MF- 
1000 
MF- 
1000 
MF- 
1000 


MF-721 
ND-722 
ND-721 
MF-721 
MF-903; 
MF-902 
MF-902 
MF-721 
MF-900 
ND-721 
MF-721 
ND-721 
MF-940 
MF-903 
MF-902 


eee eee ek eth ot otk od 


18:35157 NTIS; INIS; GPO Dep. DE93019127 MF-902 
DPST- 


77-309 18:35158 | OSTI; NTIS (US Sales Only); GPO Dep. 
DTH-IMSOR-TR- 

1992-10 18:36045 OSTI; NTIS 

1992-11 18:36041 OSTI; NTIS; INIS 

1992-18 18:36278 OSTI; NTIS 
DTH-LET-RE- 

93-5 18:37091 OSTI; NTIS DE94709594 

93-6 18:36248 OST]; NTIS DE93516674 
DTH-LV- 

247 18:35521 OSTI; NTIS 

92-1 18:35519 OSTI; NTIS 

92-5 18:35520 OSTI; NTIS 
DTH-LV-MEDD- 

237 18:36220 OSTI; NTIS DE94709612 

252 18:35522 OSTI; NTIS DE94709578 

253 18:35523 OSTI; NTIS DE94709588 
DTP- 


93/12. 18:37591 See RAL—93-014 
ECN-R- 

93-014 18:35611 OSTI; NTIS; Also available from the library of 
the Netherlands Energy Research Founda- 
tion (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands) 


m mmmmmmmmmm mmmmm 


= 


DE93019312 MF-721 


DE94709613 
DE94709614 
DE94709615 


DE94709587 
DE94709579 
DE94709573 


DE94702292 


ECN-RX- 


93-070 18:36197 OSTI; NTIS; Also available from the library of 
the Netherlands Energy Research Founda- 
tion (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands) 

18:35505 OSTI; NTIS; Also available from the library of 
the Netherlands Energy Research Founda- 
tion (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands) 


DE94702288 


DE94702289 
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ESM- 


Report Abstract 


Source of GPO Order 
Number Number 


Availability Dep. Number 


93-092 18:35518 OST}; NTIS; Available from the library of the 
Netherlands Energy Research Foundation 
(ECN), P.O. Box 1, 1755 ZG Petten (Nether- 
lands) 

18:35506 OSTI; NTIS; Also available from the library of 
the Netherlands Energy Research Founda- 
tion (ECN), P.O. Box 1, 1755 ZG Petten 
(Netherlands) 


Distribution 
Category 


DE94702290 


DE94702291 


EDF- 


93-NB-00025 
93-NB-00026 
93-NB-00029 
93-NB-00030 
93-NB-00039 
93-NB-00040 
93-NB-00042 
93-NB-00043 
93-NB-00048 
93-NB-00049 
93-NB-00050 
93-NB-06051 
93-NB-00052 
93-NB-00053 
93-NB-00055 
93-NB-00061 


EEV- 


93-02 
93-03 


EGG- 


10617-1213 
10617-2184 
11265-1029 
11265-5007 
2706 


EGG-M- 


92576 
92646 
92714 
93147 
93181 


EML-— 


554 
555 


EMO-SA-— 


5004 


18:35719 
18:35720 
18:35721 
18:35722 
18:35807 
18:35723 
18:35724 
18:35725 
18:36712 
18:36683 
18:36684 
18:35726 
18:35727 
18:35728 
18:35729 
18:35730 


18:35612 
18:35613 


18:36773 
18:36430 
18:37092 
18:37424 
18:35219 


18:36610 
18:35891 
18:35112 
18:35731 
18:37765 


18:36990 
18:37093 


18:35331 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 


’ 


) 
( ) 
NTIS (US Sales Only); 
NTIS (US Sales Only) 


NTIS 
NTIS 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


See NUREG/CR-6073 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


DE94603460 
DE94603461 
DE94603462 
DE94603463 
DE94603485 
DE94603464 
DE94603465 
DE94603466 
DE94603437 
DE94603398 
DE94603399 
DE94603467 
DE94603468 
DE94603469 
DE94603470 
DE94603471 


DE94702017 
DE94709593 


DE93019092 
DE93017620 
DE93019841 
DE93040731 


DE93018947 
DE93018940 
DE93018941 
DE93018989 
DE93018943 


DE93019730 
DE93019731 


DE93018877 


5011 18:35332 OSTI; NTIS; INIS; GPO Dep. 
ENEA-RT-INN— 


92-18 18:37743 | OSTI; NTIS (US Sales Only) 
ENRESA-— 
02/93 18:35159 OSTI; NTIS (US Sales Only) 
ER- 

40685-765. 
ES/ER/TM— 
89 18:37149 OSTI; NTIS; INIS; GPO Dep. 
ESG- 

217 18:36882 

218 18:36804 See LBL-33225 

219 18:36805 See LBL-33226 

228 18:36806 See LBL-33270 

229 18:36884 See LBL-33271 

230 18:36973 See LBL-33272 

231 18:36883 See LBL-33269 

233 18:36807 See LBL-33278 

234 18:36885 See LBL-33279 

236 18:36887 See LBL-33303 
ESH-EMS— 

91-0093 18:37150 OSTI; NTIS; INIS; GPO Dep. 

92-0038 18:37151 | OSTI; NTIS; GPO Dep. 
ESM- 

50 18:37686  OSTI; NTIS (US Sales Only); INIS 

52 18:37687 OSTI; NTIS (US Sales Only); INIS 


DE93018783 
DE93522969 


DE94600312 


18:37509 See |IC—93/178 


DE94001033 
See LBL—-33195 


DE93040727 
DE93040744 


DE94601812 
DE94601813 
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ESM- 


Report 
Number 


53 
54 
55 
ESTSC-— 
000138FUJ2400 
000154FUJ2400 
000175IBMPC01 
000181MNFRMO1 
000182AL00001 
000398iIBMPC01 
000447MNFRMOO 
000548iIBMPCO00 
000577SUN0000 
000596IBMMFO0 
000597iIBMPCO1 
000606IBMPCO0 
0006111036000 
000613IBMPC00 
000615D078000 
0006181036000 
000619C660000 
000620C660000 
000621GE63500 
000622U1 10700 
0006231303300 
ESTSC/NRC- 
000599CYOMPO0O0 
ESTSC/NRC/R- 
000365IBMPC02 
ETDE-GB- 
509 
ETDE/JP-mf- 
94707408 


94707411 


94707417 


94707420 


94707421 


94707437 


94707440 


ETSU-B- 
1255 
1273 
1294 
1296-P1 
1296-P2 
1296-P3 
1296-P4A 
1296-P4B 
1296-P5 
1296-P6 
1319 
1355 
1356 


Abstract 
Number 


18:37688 
18:37689 
18:37690 


18:37954 
18:37955 
18:37956 
18:37957 
18:37958 
18:37959 
18:37960 
18:37961 

18:37962 
18:37963 
18:37964 
18:37965 
18:37966 
18:37967 
18:37968 
18:37969 
18:37970 
18:37971 

18:37972 
18:37973 


18:37913 


18:35600 


18:36249 


18:36279 


18:36128 


18:37094 


18:36099 


18:36254 


18:34784 


18:35421 

18:35422 
18:35435 
18:35436 
18:35437 
18:35438 
18:35439 
18:35440 
18:35441 

18:35442 
18:36270 
18:36255 
18:35443 
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Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 
ESTSC 


ESTSC 
ESTSC 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 

OSTI; NTIS; Available From The Japan 
Machienry Federation, 5-8, Shibakoen 3- 
chome, Minato-ku, Tokyo, Japan 

OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 

OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 

OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 

OSTI; NTIS; Available from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 

OSTI; NTIS; Avaialbe from The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 

OSTI; NTIS; Avaialbe From The Japan Machin- 
ery Federation, 5-8, Shibakoen 3-chome, 
Minato-ku, Tokyo, Japan 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


Order 
Number 


DE94601814 
DE94601815 
DE94601816 


DE94704014 


DE94707408 


DE94707411 


DE94707416 


DE94707417 


DE94707420 


DE94707421 


DE94707437 


DE94707440 


DE94704012 
DE93524518 
DE94703941 
DE94704042 
DE94704041 
DE94704039 
DE94704038 
DE94704040 
DE94704037 
DE94704036 
DE94704011 
DE94701894 
DE93524517 





Report 
Number 


ETSU-B-RE- 
00341/REP 
ETSU-s— 
01/00180/REP 
0A/00098/02/REP 
1218-P6 
1219-P5 
1219-P6 
1274 
1368 
ETSU-S/D2- 
00134/REP 
ETSU-T- 
03/00140/REP 
ETSU-TID- 
4097 
4113 
ETSU-W- 
13/00190/REP 
13/00284/REP 
13/00354/038/REP 
44/00261 
ETSU-WN- 
6050 
6065-P1 
6065-P2 
ETSU-WV- 
1683 
EUR- 
13492 
13493(v.1,2) 
14192 
14201/1 
14201/2 
14220 
14373 
14440 
14540 
14566 
14585 
14591 
14627 
14635 
14640 
14642 
14686 
14692 
14696 
14770 
14816 
14844 
EUR-JET-AR- 
13. 
EUR-JET-PR- 
8. 
FEI- 
2169 
FNAL-TM- 
1792 
1852 
1854 
1855 
1857 
FNAL/C- 
92/387 
93/122-E 
93/128 
93/172-E 
93/185 
93/192 
93/198-E 


Abstract 
Number 


18:36271 


18:35525 
18:35524 
18:35526 
18:35527 
18:35528 
18:35529 
18:35530 


18:35531 
18:35597 


18:35598 
18:35596 


18:35605 
18:35606 
18:35607 
18:35614 


18:35615 
18:35616 
18:35617 


18:35595 


18:37856 
18:37857 
18:37321 
18:35160 
18:35161 
18:36325 
18:35162 
18:36431 
18:35163 
18:35668 
18:37152 
18:37153 
18:35164 
18:35858 
18:35165 
18:37154 
18:37155 
18:35166 
18:37156 
18:36611 
18:35167 
18:36531 


18:37856 
18:37857 
18:37626 


18:36847 
18:36848 
18:36849 
18:36994 
18:36850 


18:36843 
18:37530 
18:36991 
18:37575 
18:36956 
18:36801 
18:37531 


Source of 
Availability 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
( 
( 
( 


OSTI; NTIS (US Sales Only 


); 
); 
OSTI; NTIS (US Sales Only); 
); 
OSTI; NTIS (US Sales Only); 


See EUR—-13492 
See EUR-13493(v.1,2) 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


mmmmommmm mmmmm 
ak et et eet 
ip ie ee 
88888 


ao mt ab ab ob =e ob 
8888888 


Order 
Number 


DE94704032 


DE94704010 
DE94704031 
DE94704043 
DE94704008 
DE94704045 
DE94704035 
DE93524519 


DE94701895 
DE94704046 


DE94702003 
DE94704044 


DE94701896 
DE94701897 
DE94704034 
DE94704013 


DE94704033 
DE94704007 
DE94704009 


DE94702002 


T194602729 
T194602730 
TI94603245 
T194602387 
T194602388 
T194602028 
TI94602389 
TI9460301 1 
TI94603539 
TI94603456 
T194603018 
T194603019 
TI94602390 
TI94603441 
T194602381 
T194603020 
T194603041 
TI94603558 
T1I94603021 
T1I94603403 
T1I94602061 
Ti94602879 


DE94601779 


DE93019385 
DE94000573 
DE94000622 
DE94000588 
DE94000589 


DE93019402 
DES3019386 
DE93019387 
DE94000575 
DE93019909 
DE93019902 
DE93019906 


FNAL/C— 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
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FNAL/C— 


Report 
Number 


93/199-E 
93/200-E 
93/201-E 
93/202-E 
93/204-E 
93/205-E 
93/206-E 
93/208-E 
93/209-E 
93/211-E 
93/219 
93/220 
93/221 
93/222 
93/223 
93/228 
93/230 
93/238 
93/239 
93/263-E 
93/274-E 
93/275-E 
FRCEA-TH- 
380 
381 
382 
383 
FRCR- 
436 
FRNC-TH- 
3727 
3728 
3729 
FSU-HEP- 
930329 


GANIL-T- 
93-01 

GAO/NSIAD- 
91-284 


93-113 


GESAMP- 
44 

HAN- 
16703 
18428 
18702 
20821 
21074 
21735 
22143 
22444 
22841 
24480 
25176 
2555 
26526 
26821 
27475 
27881 
28172 
28600 


Abstract 
Number 


18:37532 
18:37533 
18:37534 
18:37535 
18:37536 
18:37537 
18:37538 
18:37539 
18:37540 
18:37541 
18:37275 
18:36844 
18:36992 
18:36993 
18:37542 
18:36845 
18:36846 
18:37543 
18:37276 
18:37576 
18:37544 
18:37545 


18:36326 
18:36399 
18:37421 
18:35002 


18:37820 


18:37322 
18:37323 
18:36400 


18:37475 
18:37577 


18:37858 
18:37826 


18:37627 
18:37615 
18:37604 


18:37977 


18:36290 


18:36288 


18:34975 


18:35936 
18:35937 
18:35938 
18:35939 
18:35940 
18:35941 
18:35942 
18:35943 
18:35944 
18:35945 
18:35946 
18:35935 
18:35947 
18:35948 
18:35949 
18:35950 
18:35951 
18:35952 
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Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See DOE/ER/53266-45 

OSTI; NTIS (US Sales Only); INIS 
OSTI: NTIS (US Sales Only): INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; U.S. General Accounting Office, P.O. Box 


6015, Gaithersburg, MD 20877 


OSTI; U.S. General Accounting Office, P.O. Box 


6015, Gaithersburg, MD 20884-6015 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 

OSTI; NTIS (US Sales Only); GPO Dep. 
); 


OSTI; NTIS (US Sales Only 


23 
BO 


MMMM mMMmMMMmMmmMmMmMmMmmMmmMmMmMmmmmm 
phe nebesebeeeebbenene 
SSSESESBESESEESESSSESS 


GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


poorer ee econo eee 
SSSESSSEESESESSESES 


mMmmmmmmmMmmmMmmmmmmm 


Order 
Number 


DE93019900 
DE93019907 
DE93019905 
DE93019908 
DE94000581 
DES3019910 
DE93019899 
DE93019904 
DE93019903 
DE93019901 
DE93019388 
DE93019389 
DE93019390 
DE93019391 
DE93019392 
DE94000577 
DE94000594 
DE94000595 
DE94000596 
DE94000578 
DE94000620 
DE94000598 


DE94602017 
DE94602039 
DE94602535 
DE94603382 


DE94602092 
DE946021 14 
DE94602036 


DE93018266 
DE93018267 


DE93040372 
DE93019004 


DE94602689 
DE94602677 
DE94602663 


DE94602514 
T193040554 


T1I93040553 


DE94603304 


DE93019638 
DE93019702 
DE93019703 
DE93019710 
DE93019711 

DE93019713 
DE93019714 
DE93019715 
DE93019716 
DE93019721 

DE93019723 
DE93019701 
DE93019727 
DE93040773 
DE93040471 
DE93040460 
DE93040461 
DE93040462 


Distribution 
Category 


MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-406 
MF-406 
MF-406 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 





IAEA-TC-PM- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


29 
BO 


29326 18:35953 OSTI; NTIS (US Sales Only 
29628 18:35954 OSTI; NTIS (US Sales Only 
30097 18:35955 OSTI; NTIS (US Sales Only 
30310 18:35956 OSTI; NTIS (US Sales Only); GPO Dep. 
31070 18:35957 OSTI; NTIS (US Sales Only); GPO Dep. 


); GPO Dep. 
); 
); 
); 
); 

31402 18:35958 | OSTI; NTIS (US Sales Only); GPO Dep. 
); 
); 
); 
); 
); 


GPO Dep. 
GPO Dep. 


DE93040463 MF-700 
DE93040774 MF-700 
DE93040464 MF-700 
DE93040465 MF-700 
DE93040472 MF-700 
DE93040473 MF-700 
DE93040474 MF-700 
DE93040477 MF-700 
DE93040478 MF-700 
DE93040476 MF-700 
DE93040775 MF-700 
DE93040466 MF-700 
DE93040467 MF-700 
DE93040475 MF-700 
DE93040776 MF-700 
DE93040468 MF-700 
DE93040469 MF-700 
DE93040470 MF-700 


32190 18:35959 OSTI; NTIS (US Sales Only); GPO Dep. 
GPO Dep. 
GPO Dep. 
33448 18:35962 OSTI; NTIS (US Sales Only); GPO Dep. 


32572 18:35960  OSTI; NTIS (US Sales Only 
( 
( 
33818 18:35963  OSTI; NTIS (US Sales Only); GPO Dep. 
( 
( 


32972 18:35961 OSTI; NTIS (US Sales Only 


34281 18:35964  OSTI; NTIS (US Sales Only); GPO Dep. 
34657 18:35965 OSTI; NTIS (US Sales Only); GPO Dep. 
35016 18:35966 OSTI; NTIS (US Sales Only); GPO Dep. 
36095 18:35967 OSTI; NTIS (US Sales Only); GPO Dep. 
36409 18:35968 OSTI; NTIS (US Sales Only); GPO Dep. 
36780 18:35969  OSTI; NTIS (US Sales Only); GPO Dep. 
37110 18:35970 OSTI; NTIS (US Sales Only); GPO Dep. 

HDC-— 

2529 18:35004 OSTI; NTIS (US Sales Only); GPO Dep. 

HIFAN- 

566 18:37881 See LBL-33282 
573 18:36808 See LBL-33288 
579 18:37883 See LBL-33800 
581 18:37885 See LBL-33802 
582 18:37886 See LBL-33803 
584 18:37887 See LBL-33805 
585 18:37888 See LBL-33806 
614 18:37882 See LBL-33608 

HW- 

11125 18:35999  OSTI; NTIS (US Sales Only); GPO Dep. 
17091 18:35180 | OSTI; NTIS (US Sales Only); GPO Dep. 
33454 18:35181 OSTI; NTIS (US Sales Only); GPO Dep. 
36134 18:35971 OSTI; NTIS (US Sales Only); GPO Dep. 
37928 18:35182 | OSTI; NTIS (US Sales Only); GPO Dep. 
39847 18:35972 OSTI; NTIS (US Sales Only); GPO Dep. 
41229-RD 18:35031 OSTI; NTIS (US Sales Only); GPO Dep. 
44305 18:35005 OSTI; NTIS (US Sales Only); GPO Dep. 
44506 18:35183 | OSTI; NTIS (US Sales Only); GPO Dep. 

( 

( 


Mmmm MMM MMM Mmmm mmmm 


m 
— 


DE93040479 MF-711 


DE93041094 
DE93041093 
DE93041092 
DE93040777 
DE93040778 
DE93040779 
DE93041257 
DE93040780 
DE93040781 
DE93040982 
DE93040782 
DE93040783 
DE93040999 
DE93041000 
DE93041001 
DE93041091 
DE93040981 
DE93040979 
DE93040983 
DE94000421 
DE93041097 
DE93019728 
DE93041256 
DE93041339 
DE93040787 
DE93040789 
DES3040790 
DE93040795 
DE93040791 
DE93040792 
DE93040793 
DE93040794 


45558 18:35032 OSTI; NTIS (US Sales Only); GPO Dep. 
46019 18:35184 OSTI; NTIS (US Sales Only); GPO Dep. 
46384 18:35033 OSTI; NTIS (US Sales Only 
47011 18:35007 OSTI; NTIS (US Sales Only); GPO Dep. 
47033 18:35034 OSTI; NTIS (US Sales Only); GPO Dep. 
47087 18:35185 | OSTI; NTIS (US Sales Only); GPO Dep. 
47889 18:35008 OSTI; NTIS (US Sales Only); GPO Dep. 
48904 18:35035  OSTI; NTIS (US Sales Only); GPO Dep. 
50209 18:35009 OSTI; NTIS (US Sales Only); GPO Dep. 
51002 18:35036 OSTI; NTIS (US Sales Only); GPO Dep. 

); 

); 


GPO Dep. 


; 
46138 18:35006 — OSTI; NTIS (US Sales Only): GPO Dep. 
); 
); 
) 


55450 18:35186 OSTI; NTIS (US Sales Only); GPO Dep. 
55910-Del. 18:35973 OSTI; NTIS (US Sales Only); GPO Dep. 
58943-RD 18:35187 OSTI; NTIS (US Sales Only 
60430 18:35010 OSTI; NTIS (US Sales Only); GPO Dep. 
60892-RD 18:35011 OSTI; NTIS (US Sales Only); GPO Dep. 


); GPO Dep. 

: 
64654 18:35974  OSTI: NTIS (US Sales Only): GPO Dep. 
); 

); 

); 


GHHHVDHHGHHHHHHGHOHOHGHDHHDDHDODOOYOES 


69517 18:35012 OSTI; NTIS (US Sales Only); GPO Dep. 
71990 18:35037 OSTI; NTIS (US Sales Only); GPO Dep. 
77820 18:35113 | OSTI; NTIS (US Sales Only); GPO Dep. 
78100 18:35975 OSTI; NTIS (US Sales Only); GPO Dep. 
79665 18:35013 OSTI; NTIS (US Sales Only); GPO Dep. 
84317 18:35014 OSTI; NTIS (US Sales Only); GPO Dep. 
IAEA- 
623-11-AG-689.5 18:36172  OSTI; NTIS (US Sales Only); INIS DE94603568 
IAEA-PRSM- 
7 


MMMM MMMM MMMM MMMM MMMM 


H©HHYYOE 


18:35389  OSTI; NTIS (US Sales Only); INIS DE94603387 


8 18:35390 OSTI; NTIS (US Sales Only); INIS DE94603388 
IAEA-R- 


5561-F 18:34995 OSTI; NTIS (US Sales Only); INIS DE94600837 
IAEA-TC-PM-— 


001 18:37918 OSTI; NTIS (US Sales Only); INIS DE94601489 
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IAEA-TC-PM- 


Report 
Number 


002 


IAEA-TECDOC— 


706 
709 
710 
711 
712 
71 
tae 
IAEA/AL-— 
031 
IBAMD— 
42-45. 
46. 
ic— 
93/121 
93/129 
93/131 
93/143 
93/144 
93/145 
93/150 
93/151 
93/152 
93/153 
93/154 
93/156 
93/157 
93/158 
93/159 
93/161 
93/162 
93/167 
93/170 
93/173 
93/174 
93/175 
93/176 
93/177 
93/178 
93/179 
93/180 
93/182 
93/183 
93/185 
93/186 
93/187 
93/189 
93/190 
93/191 
93/192 
93/193 
93/194 
93/195 
93/196 
93/197 
93/198 
93/199 
93/202 


Abstract 
Number 


18:37919 


18:36000 
18:35745 
18:35776 
18:35333 
18:35777 
18:35834 
18:36614 


18:36476 


18:37692 
18:37693 


18:37406 
18:37766 
18:37476 
18:37426 
18:37477 
18:37546 
18:37407 
18:37578 
18:36532 
18:37427 
18:37668 
18:37478 
18:37408 
18:37479 
18:37480 
18:37481 

18:37715 
18:37507 
18:37482 
18:37483 
18:37508 
18:37428 
18:37429 
18:37767 
18:37509 
18:37409 
18:37410 
18:37430 
18:37484 
18:37485 
18:37486 
18:37510 
18:37716 
18:37411 

18:37628 
18:37547 
18:37629 
18:37412 
18:37413 
18:37487 
18:37488 
18:37511 

18:37431 

18:37489 


Source of 
Availability 


OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
) 
) 
) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS (US Sales Only); 


See INIS-mf-—4754(no.42-45) 
See INIS-mf-4754(no.46) 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


); 
); 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 
NTIS (US Sales Only); INIS 


Order 
Number 


DE94601490 


DE94601237 
DE94601238 
DE94602318 
DE94600688 
DE94601244 
DE94601452 
DE94601188 


DE94602861 


DE94601504 
DE94604013 
DE94601551 
DE94601535 
DE94602557 
DE94602600 
DE94601505 
DE94601711 
DE94601992 
DE94602538 
DE94602717 
DE94602558 
DE94603653 
DE94601555 
DE94602559 
DE94602560 
DE94602732 
DE94603716 
DE94601556 
DE94601557 
DE94602576 
DE94602539 
DE94601536 
DE94601943 
DE94601642 
DE94601506 
DE94601507 
DE94601537 
DE94601558 
DE94601559 
DE94601605 
DE94603717 
DE94601874 
DE94601508 
DE94601788 
DE94601669 
DE94601786 
DE94602519 
DE94602520 
DE94601560 
DE94601552 
DE94601623 
DE94601538 
DE94601561 


Distribution 
Category 


DE94601539 
DE94603663 
DE94600563 


93/203 18:37432  OSTI; NTIS (US Sales Only); INIS 
93/204 18:37433  OSTI; NTIS (US Sales Only); INIS 
93/205 18:36533  OSTI; NTIS (US Sales Only); INIS 
93/206 18:37490  OSTI; NTIS (US Sales Only); INIS DE94601562 
93/207 18:37434  OSTI; NTIS (US Sales Only); INIS DE94601540 
93/208 18:37435  OSTI; NTIS (US Sales Only); INIS DE94601541 
93/209 18:37436  OSTI; NTIS (US Sales Only); INIS DE94601542 
93/210 18:37437  OSTI; NTIS (US Sales Only); INIS DE94603664 
93/212 18:37414  OSTI; NTIS (US Sales Only); INIS DE94603654 
93/213 18:37717  OSTI; NTIS (US Sales Only); INIS DE94601875 
93/215 18:37438  OSTI; NTIS (US Sales Only); INIS DE94601543 
93/218 18:36995  OSTI; NTIS (US Sales Only); INIS DE94601287 
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INIS-AR- 


SSS sss ss Ss sss 


Report Abstract Source of GPO Order Distribution 
Number Number Availability Dep. Number Category 


93/219 18:37415 | OSTI; NTIS (US Sales Only 
93/220 18:37491 OSTI; NTIS (US Sales Only 
93/222 18:37439 OSTI; NTIS (US Sales Only 


( INIS DE94601509 
( 
( 
93/223 18:37416 | OSTI; NTIS (US Sales Only 
( 
( 


INIS DE94601563 
INIS DE94603665 
INIS DE94601510 
INIS DE94601838 
INIS DE94600882 
INIS DE94603898 
INIS DE94603677 
INIS DE94603666 


93/224 18:37710 OSTI; NTIS (US Sales Only 
93/225 18:37440 OSTI; NTIS (US Sales Only 
93/226 18:37711 OSTI; NTIS (US Sales Only 
93/227 18:37492  OSTI; NTIS (US Sales Only 
93/228 18:37441 OSTI; NTIS (US Sales Only); 


INIS DE94603667 
INIS DE94601544 
INIS DE94604016 
INIS DE94601553 
INIS DE94601554 
INIS DE94603837 
INIS DE94603996 
INIS DE94603668 


93/230 18:37442 OSTI; NTIS (US Sales Only); 
93/232 18:37443 OSTI; NTIS (US Sales Only); 
93/235 18:37774 | OSTI; NTIS (US Sales Only); 
93/236 18:37493 OSTI; NTIS (US Sales Only); 
93/237 18:37494 OSTI; NTIS (US Sales Only 
93/238 18:37630 OSTI; NTIS (US Sales Only 
93/239 18:37738 OSTI; NTIS (US Sales Only 
93/240 18:37444 OSTI; NTIS (US Sales Only 
93/241 18:37445 OSTI; NTIS (US Sales Only); INIS DE94603669 
93/243 18:37631 OSTI; NTIS (US Sales Only); INIS DE94603850 
93/244 18:37446 OSTI; NTIS (US Sales Only); INIS DE94603670 
93/245 18:37417 OSTI; NTIS (US Sales Only); INIS DE94603655 
93/246 18:36432 OSTI; NTIS (US Sales Only); INIS DE94603009 
93/247 18:37418 OSTI; NTIS (US Sales Only); INIS DE94603656 
93/248 18:37447  OSTI; NTIS (US Sales Only); INIS DE94603671 
93/249 18:37448 OSTI; NTIS (US Sales Only); INIS DE94603672 

); 

); 

di 


7 
); 
); 
); 
); 
); 
); 
; 
93/229 18:37773 OSTI; NTIS (US Sales Only); INIS DE94604015 
) 
) 
) 
) 
); 
); 
i 
); 
); 
); 


93/250 18:37449 OSTI; NTIS (US Sales Only); INIS DE94603673 
93/251 18:37419 OSTI; NTIS (US Sales Only); INIS DE94603657 
93/99 18:37425 OSTI; NTIS (US Sales Only); INIS DE94603674 
1IEE-SR— 
242 18:36100 OSTI; NTIS; Available from The Institute of En- DE94707429 
ergy Economics, Dai 10 Mori Biru, 18-1, 
Toranomon 1-chome, Minato-ku, Tokyo, 
Japan 
IFE/KR/E- 
92/008 18:36047 OSTI; NTIS DE94709757 
IFE/KR/F— 
93/124 18:34873 OSTI; NTIS DE94709744 
IFP- 
40521 18:34972 OSTI; NTIS (US Sales Only); INIS DE94602419 
IFSR- 
617 18:37821 See DOE/ET/53088—617 
618 18:37822 See DOE/ET/53088-618 
619 18:37823 See DOE/ET/53088—619 
620 18:37824 See DOE/ET/53088-620 
IF VE-OEF— 
92-142 18:36802 OSTI; NTIS (US Sales Only); INIS DE94601193 
IFVE-OLU- 
92-28 18:36851 OSTI; NTIS (US Sales Only); INIS DE94601201 
IFVE-OP-— 
91-30 18:36852 OSTI; NTIS (US Sales Only); INIS DE94601204 
IF VE-OUNK— 
92-30 18:36803 OSTI; NTIS (US Sales Only); INIS DE94601194 
IHEP-OTF— 
91-170 18:37495 OSTI; NTIS (US Sales Only); INIS DE94601564 
91-85 18:37548 OSTI; NTIS (US Sales Only); INIS DE94601670 
IMM— 
2-93 18:37326 OSTI; NTIS; INIS DE94602119 
INIS-AR— 
028 18:36327 OSTI; NTIS (US Sales Only); INIS DE94603384 
030 18:36328 OSTI; NTIS (US Sales Only); INIS DE94602979 
18:36479 OSTI; NTIS (US Sales Only); INIS DE94602762 
18:37920 OSTI; NTIS (US Sales Only); INIS DE94603649 
18:35041 OSTI; NTIS (US Sales Only); INIS DE94602948 
18:36329 OSTI; NTIS (US Sales Only); INIS DE94602980 
18:36402 OSTI; NTIS (US Sales Only); INIS DE94603001 
18:36540 OSTI; NTIS (US Sales Only); INIS DE94602880 
18:36487 OSTI; NTIS (US Sales Only); INIS DE94602863 
18:36541 OSTI; NTIS (US Sales Only); INIS DE94602881 
); 
); 


); 
); 


18:36330 OSTI; NTIS (US Sales Only); INIS DE94602981 
18:37392 | OSTI; NTIS (US Sales Only); INIS DE94603171 
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INIS-AR— 


Report 
Number 


041 
042 
INIS-BR- 
3149 
3150 
3151 
3152 
3154 
3155 
3156 
3157 
3158 
3159 
3160 
3161 
3162 
3163 
3164 
INIS-GB-— 
500 
INIS-JP— 
010 
011 
012 
INIS-RU— 
347 
352 
353 
INIS-XN— 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
INIS-mf- 
13559 
13569 
13570 
13571 
13572 
13573 
13574 
13575 
13576 
13577 
13578 
13579 
13580 
13581 
13582 
13583 
13585 
13586 
13587 
13588 
13589 
13590 


856 


Abstract 
Number 


18:36433 
18:36331 


18:37726 
18:36558 
18:36559 
18:36560 
18:36488 
18:36489 
18:36490 
18:36491 

18:37691 

18:37293 
18:37328 
18:36561 

18:36562 
18:37294 
18:37295 


18:35276 


18:37827 
18:36005 
18:38020 


18:37605 
18:37420 
18:37470 


18:38036 
18:35374 
18:36008 
18:35375 
18:35376 
18:35835 
18:35836 
18:35837 
18:38037 
18:38038 
18:37277 
18:38039 
18:35377 
18:38040 
18:35378 
18:38041 
18:35379 
18:38042 
18:37924 


18:38033 
18:37162 
18:35781 

18:35665 
18:35782 
18:35783 
18:35892 
18:35893 
18:38034 
18:35894 
18:35895 
18:35784 
18:35666 
+8:35785 
18:35786 
18:35787 
18:35860 
18:35788 
18:35861 
18:35789 
18:35790 
18:35674 


ERA Vol. 18; No. 12 


Source of 
Availability 


OSTI; 
OSTI; 


OSTI:; 
OSTI; 
OSTI; 
OST; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS; INIS 

NTIS (US Sales Only); 
NTIS; INIS 

NTIS; INIS 

NTIS; INIS 

NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only 
NTIS (US Sales Only 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


); 
. 


INIS 
INIS 


; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


INIS 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INiS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


Order 
Number 


DE94603006 
DE94602982 


DE94603989 
DE94602924 
DE94602925 
DE94602926 
DE94602864 
DE94602865 
DE94602872 
DE94602866 
DE94603874 
DE94603189 
DE94603147 
DE94602927 
DE94602928 
DE94603192 
DE94603190 


DE94602112 


DE94707734 
DE94707733 
DE94701173 


DE94600001 
DE94600073 
DE94600071 


DE94602504 
DE94602500 
DE94602503 
DE94602492 
DE94602496 
DE94602493 
DE94601453 
DE94602494 
DE94602505 
DE94602506 
DE94602497 
DE94602507 
DE94602501 
DE94602508 
DE94602498 
DE94602509 
DE94602499 
DE94602490 
DE94603650 


DE94601480 
DE94600844 
DE94601245 
DE94601233 
DE94601246 
DE94601247 
DE94601229 
DE94601230 
DE94601481 

DE94601231 

DE94601232 
DE94601248 
DE94601234 
DE94601249 
DE94601250 
DE94601251 

DE94601214 
DE94601252 
DE94601215 
DE94601253 
DE94601254 
DE94601239 


Distribution 
Category 





Report 
Number 


13591 
13592 
13593 
13594 
13595 
13596 
13597 
13598 
13604 
13606 
13607 
13608 
13609 
13610 
13611 

13612 
13613 
13614 
13615 
13616 
13617 
13618 
13619 
13620 
13621 

13622 


13695 
13696 
13697 
13698 
13699 
13701 
13702 
13703 
13704 
13705 
13706 
13707 
13708 
13709 


4754(no.42-45) 
4754(no.46) 


INS— 

974 

977 
INS-J— 

175 

176 
INS-T— 

517 
IPNO-DRE- 


Abstract 
Number 


18:35862 
18:35899 
18:35863 
18:36006 
18:35864 
18:35865 
18:35791 

18:35866 
18:36774 
18:36755 
18:36996 
18:36492 
18:37338 
18:36569 
18:36493 
18:36494 
18:36997 
18:36495 
18:37727 
18:36496 
18:36497 
18:36542 
18:35391 

18:35397 
18:36980 
18:37296 
18:38035 
18:35867 
18:35869 
18:38021 

18:35810 
18:37978 
18:37164 
18:37339 
18:36007 
18:36500 
18:36332 
18:37102 
18:37103 
18:37979 
18:36504 
18:36505 
18:37297 
18:37298 
18:36305 
18:35372 
18:35373 
18:35855 
18:37340 
18:37237 
18:36350 
18:34813 
18:37921 

18:37922 
18:35856 
18:37301 

18:37923 
18:37692 
18:37693 


18:37694 
18:36853 


18:37695 
18:37512 


18:36998 
18:37606 


18:37579 
18:37632 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI:; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; INIS 
NTIS; INIS 


NTIS; INIS 
NTIS; INIS 


NTIS; INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


Order 
Number 


DE94601216 
DE94601021 
DE94601217 
DE94601218 
DE94601219 
DE94603442 
DE94601255 
DE94601220 
DE94602067 
DE94602209 
DE94602348 
DE94601971 
DE94602083 
DE94602008 
DE94601985 
DE94601972 
DE94602349 
DE94601973 
DE94602737 
DE94601974 
DE94601975 
DE94601993 
DE94601190 
DE94601976 
DE94602210 
DE94602105 
DE94601179 
DE94601 187 
DE94601221 
DE94602511 
DE94602344 
DE94602510 
DE94601977 
DE94602089 
DE94602502 
DE94600548 
DE94602031 
DE94600856 
DE94600857 
DE94600342 
DE94601978 
DE94600003 
DE94601017 
DE94601015 
DE94602014 
DE94601454 
DE94602495 
DE94602399 
DE94601000 
DE94600657 
DE94602022 
DE94603299 
DE94601491 
DE94601492 
DE94601332 
DE94603191 
DE94601493 
DE94601817 
DE94601818 


DE94707690 
DE94707691 


DE94701107 
DE94707692 


DE94701106 
DE94602666 


DE94602635 
DE94602686 


ERA Vol. 18, No. 12 


IPNO-DRE- 


Distribution 
Category 


857 





IPNO-DRE- 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


92-29 18:37744 | OSTI; NTIS (US Sales Only); INIS DE94602755 

92-30 18:37549 | OSTI; NTIS (US Sales Only); INIS DE94602599 
IPNO-T-— 

92-04 18:36571 OSTI; NTIS (US Sales Only); INIS DE94602006 
IR-CR- 

93070 18:37166 OSTI; NTIS; INIS; GPO Dep. 

93071 18:37167 OSTI; NTIS; INIS; GPO Dep. 

93072 18:37168 | OSTI; NTIS; INIS; GPO Dep. 

93073 18:37169 OSTI; NTIS; GPO Dep. 
93085 18:37037 OSTI; NTIS; GPO Dep. 
IS-M— 


750 18:36356 OSTI; NTIS; GPO Dep. 

IS-T- 
1602 18:36543 OSTI; NTIS; INIS; GPO Dep. 
1640 18:36713 OSTI; NTIS; GPO Dep. 
1659 18:36506 OSTI; NTIS; GPO Dep. 
1670 18:36553 OSTI; NTIS; GPO Dep. 

ISAS/EP- 
93/89. 18:37426 See IC—93/143 

IVA-M- 
276 18:36117 OSTI; NTIS DE94702206 
278 18:36118 | OSTI; NTIS DE94702207 
279 18:36119 OST}; NTIS DE94702208 

iVL-B- 
1099 18:37104 OSTI; NTIS 
1103 18:37105 OSTI; NTIS 
1108 18:37106 OSTI; NTIS 
1109 18:37107 OSTI; NTIS DE94702194 
1110 18:37108 OSTI; NTIS DE94702195 
1111 18:37109 OSTI; NTIS DE94702196 

JAERE-M- 
92-195 18:35675 OSTI; NTIS; INIS 
92-213 18:37732 OSTI; NTIS; INIS 
93-003 18:35983 OSTI; NTIS; INIS 
93-011 18:35984 OSTI; NTIS; INIS 
93-022 18:37343 OST; NTIS; INIS 
93-028 18:35792 OSTI; NTIS; INIS 
93-036 18:37344 OSTI; NTIS; INIS 
93-043 18:37748 | OSTI; NTIS; INIS 
93-057 18:37862 OSTI; NTIS; INIS 
93-058 18:37863 OSTI; NTIS; INiS 
93-059 18:37831 OSTI; NTIS; INIS 
93-060 18:37864 OSTI; NTIS; INIS 
93-063 18:37980 OSTI; NTIS; INIS 
93-065 18:37865 OSTI; NTIS; INIS 
93-066 18:37866 OSTI; NTIS; INIS 
93-067 18:37867 OSTI; NTIS; INIS 
93-069 18:36704 OSTI; NTIS; INIS 
93-070 18:37868 OSTI; NTIS; INIS 
93-071 18:37869 OSTI; NTIS; INIS 
93-072 18:37870 OSTI; NTIS; INIS 
93-073 18:37871 OSTI; NTIS; INIS 
93-074 18:35402 OSTI; NTIS; INIS 
93-075 18:37832 OSTI; NTIS; INIS 
93-079 18:37872 OSTI; NTIS; INIS 
93-090 18:37873 OSTI; NTIS; INIS 
93-091 18:37874 | OSTI; NTIS; INIS 
93-092 18:37749 OSTI; NTIS; INIS 
93-093 18:37875 OSTI; NTIS; INIS 
93-095 18:35042 OSTI; NTIS; INIS 
93-098 18:35383  OSTI; NTIS; INIS 
93-099 18:35384 OSTI; NTIS; INIS 
93-101 18:37876 OSTI; NTIS; INIS 
93-102 18:35385  OSTI; NTIS; INIS 
93-105 18:36357 OSTI; NTIS; INIS 
93-107 18:37877 OSTI; NTIS; INIS 
93-108 18:35890 OSTI; NTIS; INIS 
93-109 18:37170 OSTI; NTIS; INIS 
93-110 18:37981 OSTI; NTIS; INIS 
93-112 18:37878 | OSTI; NTIS; INIS 
93-113 18:37171 OSTI; NTIS; INIS 


DE93019474 
DE93019493 
DE93019475 
DE93019819 
DE94000990 


awk ee iets at ot 
©ooowwo 
oHNO OO 


EA 
© 
© 


DE93040749 


DE9304 1294 
DE93041157 
DE93041125 
DE93041124 


mmmm m mmmmm 


©oowowo 


oo 9 © 


DE94702191 
DE94702192 
DE94702193 


DE94701080 
DE94701085 
DE94701089 
DE94701096 
DE94701095 
DE94701097 
DE94701199 
DE94701104 
DE94707670 
DE94707497 
DE94701113 
DE94701203 
DE94701187 
DE94701204 
DE94701205 
DE94701200 
DE94701105 
DE94701206 
DE94701114 
DE94701207 
DE94707671 
DE94701201 
DE94701208 
DE94701209 
DE94701210 
DE94701211 
DE94701115 
DE94701163 
DE94701202 
DE94701194 
DE94701188 
DE94701195 
DE94701197 
DE94701175 
DE94701192 
DE94701174 
DE94701198 
DE94701190 
DE94701196 
DE94701189 
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Report 
Number 


93-114 
93-116 
93-117 
93-119 
93-120 
93-126 
93-128 
93-131 
93-142 
93-146 
93-147 
JINR- 
1-52-92 
2-53-92 
3-54-92 
4-55-92 
5-56-92 
KAERC-— 
206/90 
207/91 
208/91 
506/90 
904/90 
905/90 
KAPL-— 
4761 
KCP— 
613-5079 
613-5112 
613-5132 
613-5155 
613-5214 
613-5219 
613-5256 
613-5258 
613-5260 
613-5282 


KEK-PROC-— 
92-19 
92-20 

KTH-KT-FR- 
92-6 

KURRI-TR- 
369 
370 
371 
372 

LA- 
12368-MS 


12369-MS 


12572-ENV 


12575-MS 
12587-MS 
12595-PR 
12612-MS 
12618-PR 
12620-PR 
12622-T 
12646-C 
LA-SUB-— 

93-188 
93-190 
93-200 
93-202 
93-206 
93-213-1 


93-213-2 


Abstract 
Number 


18:36777 
18:35191 
18:37696 
18:37982 
18:37983 
18:36957 
18:37984 
18:37768 
18:37925 
18:37985 
18:37345 


18:37633 
18:37638 
18:37642 
18:37581 
18:37471 


18:36855 
18:37657 
18:36435 
18:36507 
18:37172 
18:37173 


18:36358 


18:37038 
18:36617 
18:36256 
18:36618 
18:37065 
18:36619 
18:36620 
18:36720 
18:36257 
18:36436 


18:37986 
18:37733 


18:36198 


18:35985 
18:37003 
18:37926 
18:37649 


18:35015 
18:36364 


18:35334 
18:37174 
18:36544 
18:36765 
18:37110 
18:35407 
18:37987 
18:37315 
18:37988 


18:36721 
18:36880 
18:36621 
18:37879 
18:37453 
18:36437 


18:36438 


Source of 
Availability 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
CSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 


_OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only) 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only) 
NTIS (US Sales Only); 


NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 
NTIS (US Sales Only); 


NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 


NTIS; INIS 
NTIS; INIS 


NTIS 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


NTIS (US Sales Only); GPO Dep. 


NTIS (US Sales Only); GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Deo. 


NTIS (US Sales Only); GPO Dep. 


NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 


> INIS 


INIS 
INIS 


; INIS 


INIS 


INIS 
INIS 
INIS 
INIS 
INIS 
INIS 


m 
ae 
© 
© 


mmmmmmmmmm 
mek eke ek ek et ot ot 


m 


~- 


mmmmmmmmm m 


Order 
Number 


DE94701193 
DE94701191 
DE94707686 
DE94701224 
DE94701186 
DE94707687 
DE94701225 
DE94707688 
DE94701226 
DE94707689 
DE94701227 


DE94602668 
DE94602354 
DE94602620 
DE94602355 
DE94602230 


DE94602227 
DE94602714 
DE94602044 
DE94601989 
DE94602049 
DE94602050 


DE93040437 


DE93040641 
DE93040818 
DE93019774 
DE94000383 
DE94000382 
DE93040819 
DE93041251 
DE93041290 
DE93017984 
DE93041129 


DE94701165 
DE94701317 


DE94702202 


DE94701162 
DE94701172 
DE94701316 
DE94701315 


DE93019685 
DE9301 9686 


DE93019549 
DE93040032 
DE94000563 
DE93019206 
DE93040695 
DE9301 9680 
DE94000651 
DE93040390 
DE94001009 


DE93040584 
DE93040585 
DE93040586 
DE93040525 
DE93040561 
DE93040672 


DE93040825 


LA-SUB- 


Distribution 
Category 


MF-706; 
MF-721 
MF-706; 
MF-721 
MF-902 


MF-910 
MF-902 
MF-500 
MF-405 
MF-906 
MF-700 


MF-700 
MF-700 
MF-906 
MF-712 


MF-404; 
MF-412 
MF-404; 
MF-412 
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LA-SUB- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


33 
=o 


93-217 18:35204 OSTI; NTIS; INIS; GPO Dep. 
93-221 18:37111 OSTI; NTIS; GPO Dep. 
93-243 18:37238 OSTI; NTIS; GPO Dep. 
93-256 18:35205 OST}; NTIS; INIS; GPO Dep. 
93-264 18:35206 OSTI; NTIS; INIS; GPO Dep. 
93-270 18:37403 OSTI; NTIS; GPO Dep. 
93-277 18:37346 OSTI; NTIS; INIS; GPO Dep. 
93-281 18:36722 OSTI; NTIS; GPO Dep. 
93-287 18:36766 OSTI; NTIS; INIS; GPO Dep. 
93-289 18:36714 OSTI; NTIS; GPO Dep. 


DE93040572 MF-814 
DE93040569 MF-405 
DES93040590 MF-701 
DE93040587 MF-814 
DE93040571 MF-902 
DE93040556 MF-703 
DE93040565 MF-707 
DE93040563 

DE93040567 MF-700 
DE93040559 MF-706 


mmmmmmmmmm 
et it et et 
Pe SOO & 


COM MHHOLOYY OL 
© © © 


18:37112 OSTI; NTIS; INIS; GPO Dep. 
18:35335 OSTI; NTIS; INIS; GPO Dep. 
18:35336 OSTI; NTIS; INIS; GPO Dep 
18:37072 OSTI; NTIS; GPO Dep. 


DE93040387 MF-907 
DE93040388 MF-907 
DE93040389 MF-907 
DE93040502 MF-700; 
MF-703 
DE93040501 MF-700; 
MF-703 
DE93040505 MF-700; 
MF-703 
DE93040504 MF-703 
DE93012653 MF-424 
DE93018563 MF-904 
DE93040509 MF-700 
DE93040510 MF-703 
DE93016560 MF-940 
DE93018346 MF-940 
DE93018341 MF-741 
DE93018351 MF-741 
DE93018355 MF-910; 
MF-908 
DE93018354 MF-700; 
MF-706 
DE93018359 MF-910 
DE93018376 MF-404 


mmmm 
ih. ae slh wale 


oo oO 
8888 


18:36300 OSTI; NTIS; GPO Dep. 


m 
oh 
© 
© 


18:37066 OSTI; NTIS; GPO Dep. 


_ 


18:37067 OSTI; NTIS; GPO Dep. 
18:37833 OSTI; NTIS; INIS; GPO Dep. 
18:36439 OSTI; NTIS; GPO Dep. 
18:36778 | OSTI; NTIS; INIS; GPO Dep. 
18:37073 OSTI; NTIS; GPO Dep. 
18:36622 OSTI; NTIS; INIS; GPO Dep. 
18:35207 OSTI; NTIS; INIS; GPO Dep. 
18:37049 OSTI; NTIS; GPO Dep. 
18:37050 OSTI; NTIS; GPO Dep. 
18:37290 OSTI; NTIS; GPO Dep. 
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18:37454 OSTI; NTIS; GPO Dep. 


oak 


18:36623 OSTI; NTIS; GPO Dep 
18:36365 OSTI; NTIS; GPO Dep 
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18:36705 OSTI; NTIS; INIS; GPO Dep 


18:36723 
18:37051 
18:38027 
18:36555 
18:35043 
18:37455 
18:35359 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 

NTIS; 


GPO Dep 
GPO Dep 


INIS; GPO Dep. 


GPO Dep 
GPO Dep 
GPO Dep. 
GPO Dep. 


DE93018373 
DE93018366 
DE930401 86 
DE9301 8558 
DE9301 8555 
DE93018553 
DE93018545 
DE93018544 


MF-700 
MF-706 
MF-741 
MF-902 
MF-700 
MF-515 
MF-700 
MF-700 


mmmmmmmmmmm 
ak ob ah of oh ob ab ob ob ot ot 


18:37004 : NTIS; INIS; GPO Dep. DE93018541 MF-940; 


MF-906 
DE93018479 MF-406; 

MF-414 
DE93018475 MF-900 
DE93018474 MF-900 
DE93018473 MF-940 
DE93018472 MF-940 
DE93018463 MF-900 
DE93018298 MF-700 
DE93040247 MF-700 
DE93040262 MF-423 


oO 
Ww 
nm 
o 

N 


|: NTIS; INIS; GPO Dep. 


m 
oh 


|; NTIS; GPO Dep 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep. 
NTIS; INIS; GPO Dep 
NTIS; INIS; GPO Dep 
NTIS; INIS; GPO Dep 

18:37422 INIS; NTIS; GPO Dep. 

18:37880 STI; NTIS; INIS; GPO Dep 
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18:36301 STI; NTIS; GPO Dep 


18:36881 
18:36440 
18:35208 


NTIS; 
NTIS; 
; NTIS; 


GPO Dep 
INIS; GPO Dep 
INIS; GPO Dep 


DE93040833 
DE93040257 
DE93040091 
DE93040090 


MF-700 
MF-706 
MF-802 
MF-814 


18:35403 STI; NTIS; GPO Dep 
18:37239 C NTIS; GPO Dep. 
18:36724 |; NTIS; GPO Dep. 
18:36441 STI; NTIS; GPO Dep 


DE93040063 MF-910 
DE93040062 MF-908 
DE93040100 MF-706 
DE93040093 MF-901 
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18:36725 
18:36726 
18:37677 
18:37006 
18:36366 
18:37769 
18:36727 


NTIS; 
NTIS; 
NTIS; 
NTIS; 
NTIS; 


; NTIS 


GPO Dep 
GPO Dep 
INIS; GPO Dep 
INIS; GPO Dep 
GPO Dep 


; GPO Dep 
NTIS; 


GPO Dep. 


DE93040104 
DE93040103 
DE93040131 
DE93040133 
DE93040134 
DE93040135 
DE93040192 


MF-906 
MF-706 
MF-404 
MF-906 
MF-904 
MF-904 
MF-700 


mmmmmmmmmmmMmmMmmmmmmmmm 


18:37770 ; NTIS; INIS; GPO Dep. DE93040191 MF-910; 


MF-904 
860 ERA Vol. 18, No. 12 





Report 
Number 


93-3080 


Abstract 
Number 


18:35016 
18:37990 


Source of 
Availability 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


Order 
Number 


DE93040136 


LBL- 


Distribution 
Category 


MF-940 


93-3082 : DE93040137 MF-905 
93-3086 18:36572 OSTI; NTIS; INIS; GPO Dep. .99: DE93040138 MF-904 


93-3088 18:36258 OSTI; NTIS; INIS; GPO Dep. DE93040139 MF-902 
93-3089 18:35209 OSTI; NTIS; INIS; GPO Dep. DE93040140 MF-902; 


MF-940 
DE93040141 MF-910 
DE93040145 
DE93040149 MF-905 
DE93040151 MF-405 
DE93040154 
DE93040155 MF-700; 
MF-703 
DE93040157 MF-905 
DE93040158 MF-910 
DE93040160 MF-741 
DE93040193 MF-910 
DE94000803 
DE94000768 MF-701; 
MF-704 
DE94000820 MF-711 
DE94000824 MF-900 


93-3101 18:36780 OSTI; NTIS; INIS; GPO Dep. 
93-3120 18:37457 OSTI; NTIS; GPO Dep. 
93-3137 18:37991 OSTI; NTIS; GPO Dep. 
93-3139 18:37992 OSTI; NTIS; GPO Dep. 
93-3160 18:37993 OSTI; NTIS; INIS; GPO Dep. 
93-3164 18:37068 OSTI; NTIS; INIS; GPO Dep. 


93-3173 18:37994 OSTI; NTIS; GPO Dep. 
93-3175 18:36728 OSTI; NTIS; INIS; GPO Dep. 
93-3185 18:36545 OSTI; NTIS; GPO Dep. 
93-3194 18:36404 OSTI; NTIS; INIS; GPO Dep. 
93-3229 18:37052 OSTI; NTIS; INIS; GPO Dep. 
93-3375 18:36546 OSTI; NTIS; GPO Dep. 


a oe a a 


93-3405 18:36508  OSTI; NTIS; INIS; GPO Dep. 
93-3431 18:36120  OSTI; NTIS; GPO Dep. 
LAL- 
93-01 18:37565  OSTI; NTIS (US Sales Only); INIS DE94602622 
LAL-RT- 
92-18 18:37989  OSTI; NTIS (US Sales Only); INIS DE94602515 
92-20 18:36879  OSTI; NTIS (US Sales Only); INIS DE94602229 
LAPP. A- 
417-93 18:37586  OSTI; NTIS (US Sales Only); INIS DE94602651 
LAPP-T- 
92-02 18:37587  OSTI; NTIS (US Sales Only); INIS DE94602636 
LBL- 
31885 18:36101  OSTI; NTIS; GPO Dep. 
33195 18:36882  OSTI; NTIS; INIS; GPO Dep. 
33225 18:36804  OSTI; NTIS; INIS; GPO Dep. 
33226 18:36805  OSTI; NTIS; INIS; GPO Dep. 
33269 18:36883  OSTI; NTIS; INIS; GPO Dep. 
33270 18:36806  OSTI; NTIS; INIS; GPO Dep. 
33271 18:36884  OSTI; NTIS; INIS; GPO Dep. 
33272 18:36973  OSTI; INIS; NTIS; GPO Dep. 
33278 18:36807 OSTI; NTIS; INIS; GPO Dep. 
33279 18:36885  OSTI; NTIS; INIS; GPO Dep. 
33280 18:36886  OSTI; NTIS; INIS; GPO Dep. 


mm mmmmmm mmmmmm mm 


a ob 


DE93040444 MF-920 
DE93019234 MF-406 
DE93040286 MF-414 
DE93040287 MF-414 
DE93019255 MF-414 
DE93019236 MF-414 
DE93019227 MF-414 
DE93040117 MF-414 
DES3019256 MF-414 
DE93019253 MF-414 
DE93019980 MF-406; 

MF-414 
DE9301 9238 MF-415 
DE93019249 MF-419 
DE93019232 MF-414 
DE93019245 MF-414 
DE93040116 MF-414 
DE93040113 MF-414 
DE93040291 MF-404 
DES93040289 MF-406 
DE93040447 MF-350 
DE93040443 PC-419 
DE93019247 MF-419 
DE93019188 MF-419 
DE93019237 MF-415 
DE93019239 MF-415 
DE93019228 MF-415 
DE93019241 MF-419 
DE93040446 MF-331 
DE93040449 MF-350 
DE93019243 MF-410 
DE93040118 MF-414 
DE93040639 MF-420 
DE93040450 MF-920 


E1 
E 1 
E1 
E 1 
E1 
E 
ET 
e 
e 
e1 
E1 


33282 18:37881 | OSTI; NTIS; INIS; GPO Dep. 
33288 18:36808  OSTI; NTIS; INIS; GPO Dep. 
33303 18:36887  OSTI; NTIS; INIS; GPO Dep. 
33308 18:36888  OSTI; NTIS; INIS; GPO Dep. 
33309 18:36889 OSTI; INIS; NTIS; GPO Dep. 
33312 18:36974 OSTI; NTIS; INIS; GPO Dep. 
33500 18:36442 OSTI; NTIS; GPO Dep. 
33575 18:37007 OSTI; NTIS; INIS; GPO Dep. 
33599 18:36162 OSTI; NTIS; GPO Dep. 
33608 18:37882  OSTI; NTIS; INIS; GPO Dep. 
33800 18:37883  OSTI; NTIS; INIS; GPO Dep. 
33801 18:37884  OSTI; NTIS; INIS; GPO Dep. 
33802 18:37885  OSTI; NTIS; INIS; GPO Dep. 
33803 18:37886  OSTI; NTIS; INIS; GPO Dep. 
33805 18:37887 OSTI; NTIS; INIS; GPO Dep. 
33806 18:37888 | OSTI; NTIS; INIS; GPO Dep. 
33814 18:36199 OSTI; NTIS; GPO Dep. 
33867 18:36168  OSTI; NTIS; GPO Dep. 
33868 18:36781 | OSTI; NTIS; INIS; GPO Dep. 
33873 18:36809  OSTI; NTIS; INIS; GPO Dep. 
33920 18:37889  OSTI; NTIS; INIS; GPO Dep. 
33994 18:36169  OSTI; NTIS; GPO Dep. 
18:36898 See SLAC-PUB-6007 
18:36819 See SLAC-PUB-6164 
18:36782  OSTI; NTIS; INIS; GPO Dep. .99: DE93019248 MF-414 
18:36783 | OSTI; NTIS; INIS; GPO Dep. 99:  DE93019231 MF-414 
18:37240 OSTI; NTIS; GPO Dep. .99: DE93040114 MF-408 


mmm mmmmmmMmMmMmMmMmmmmmmm 
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LBL- 


Report 
Number 


34244 


34261 

34279 

34294 

34309 

34318 

34335 

34337 

34353 

34367 

34371 

34374 

34375 

34400 

34423 

34450 

34459 

34462 

34519 

34572 
LITH-MAT-R- 

93-08 
LIYaF- 

1750 
LLNL- 

94001185 
LPNHE- 

92-11 

93-01 
LRP- 

476/93 

478/93 
LSGN- 

138 

143 
LUFTD2-TFFF- 

0037-1-145 
LUNBDS-NBKE- 

93-1003 
LUNFD6-NFRA-— 

1028-1-57-1993 
LUTEDX-TEIE- 

1005-1-144 
LUTMDN-TMMV- 

5005-1-138 
MAFF-AEPAM— 

9 
MLM- 

3787 
NEDO-C— 

9203 


NEDO-P-— 
9201 


Abstract 
Number 


18:37347 


18:36509 
18:36443 
18:37566 
18:34785 
18:36890 
18:36784 
18:37567 
18:36221 

18:36222 
18:36810 
18:36510 
18:37278 
18:36444 
18:37995 
18:36547 
18:37113 
18:37750 
18:37008 
18:37588 


18:37497 
18:36445 
18:35210 


18:37589 
18:37590 


18:37834 
18:37835 


18:36781 
18:36784 


18:37734 
18:37313 
18:37279 
18:36259 
18:35659 
18:37009 
18:37996 


18:34786 


18:36286 


18:36287 


18:36175 


18:36272 
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Source of 
Availability 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


TI; NTIS; INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


See LBL-33868 
See LBL-34335 


OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS; INIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 


OSTI; NTIS; Available from New Energy and 
industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-ikebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 

OSTI; NTIS; Available from New Energy and 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
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Order 
Number 


DE93040290 


DE93040121 
DE93040119 
DE93019250 
DE93019229 
DE93040292 
DE93019254 
DE93040293 
DE93019135 
DE93040451 
DE93040298 
DE93019240 
DE93040607 
DE93040301 
DE93040452 
DE94000728 
DE93040929 
DE94000726 
DE93040453 
DE93040927 


DE94600361 
DE94600797 
DE94001185 


DE94601709 
DE94602637 


DE94602725 
DE94602724 


DE94603990 
DE94600158 
DE94600148 
DE94702203 
DE94702204 
DE94602352 
DE94000366 


DE94707491 


DE94707492 


DE94707493 


DE94707494 


DE94707495 


Distribution 
Category 


MF-350; 
MF-402 
MF-404 
MF-404 
MF-414 
MF-105 
MF-414 
MF-410 
MF-414 
MF-350 
MF-350 
MF-413 
MF-404 


MF-404 
MF-800 
MF-401 


PC-411 
MF-414 
MF-414 





NEFSE- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


9230 18:34973 OSTI; NTIS; Available from New Energy and DE94707496 
Industrial Technology Development Organi- 
zation, Sunshine 60, 30F 1-1, 3-chome, 
Higashi-lkebukuro, Toshima-ku, Tokyo, Japan 
NEI-DK-— 
1230 18:36121 OSTI; NTIS DE93516635 
1231 18:36134 OSTI; NTIS DE93516633 
1232 18:35444 OSTI; NTIS DE935 16637 
1241 18:36260 OSTI; NTIS DE93516661 
1244 18:36273 OST}; NTIS DE93516649 
1245 18:36033 OSTI; NTIS DE935 16647 
1247 18:36223 OSTI; NTIS DE93516655 
1249 18:36274 OSTI; NTIS DE93516644 
1252 18:37114 OSTI; NTIS DE93516654 
1253 18:35471 OSTI, NTIS DE93516645 
1254 18:35472 OSTI; NTIS } DE93516651 
1259 18:36224 OSTI; NTIS DE93516671 
1273 18:36262 OSTI; NTIS DE94702011 
27 18:36135 OSTI; NTIS DE94702008 
1275 18:37394 OSTI; NTIS DE94702016 
1276 18:36229 OSTI; NTIS DE94702015 
1277 18:35532 OSTI; NTIS DE94702013 
1278 18:37395 OSTI; NTIS DE94702012 
1279 18:37115 OSTI; NTIS DE94702010 
1280 18:36113 OST}; NTIS DE94702014 
1283 18:35462 OSTI; NTIS S DE94702020 
1284 18:36230 OSTI; NTIS DE94709577 
1285 18:36231 OSTI; NTIS DE94709576 
1286 18:36241 OSTI; NTIS DE94709574 
1291 18:36150 OSTI; NTIS DE94702033 
1292 18:37116 OSTI; NTIS DE94702027 
1293 18:36232 OSTI; NTIS DE94702025 
1294 18:36233 OSTI; NTIS DE94702023 
1295 18:36234 OSTI; NTIS DE94702026 
1298 18:36124 OSTI; NTIS DE94709580 
1299 18:35533 OSTI; NTIS DE94702029 
1300 18:36235 OSTI; NTIS DE94702028 
1301 18:35660 OSTI; NTIS DE94702024 
1302 18:35482 OSTI; NTIS s DE94702022 
1303 18:35534 OSTI; NTIS DE94709582 
1304 18:35535 OSTI; NTIS DE94709596 
1307 18:36151 OSTI; NTIS DE94709591 
1308 18:36152 OSTI; NTIS DE94709592 
1315 18:36176 OSTI; NTIS DE94709603 
1316 18:36102 OSTI; NTIS DE94709600 
1317 18:36103 OSTI; NTIS DE94709609 
1318 18:34874 OSTI; NTIS DE94709620 
1319 18:35445 OSTI; NTIS DE94709619 
1324 18:35536 OSTI; NTIS DE94709624 
1325 18:35537 OSTI; NTIS DE94709623 
1326 18:35538 OSTI; NTIS DE94709621 
1327 18:35539 OSTI; NTIS DE94709622 
1331 18:35446 OSTI; NTIS DE94709608 
1332 18:36125 OSTI; NTIS DE94709618 
1333 18:35447 OSTI; NTIS DE94709607 
1334 18:35608 OSTI; NTIS DE94709605 
1343 18:36275 OSTI; NTIS DE94709606 
NEI-NO- 
362 18:34938 OSTI; NTIS DE94702145 
363 18:34963 OSTI; NTIS DE94702146 
364 18:36263 OSTI; NTIS DE94702147 
365 18:34984 OSTI; NTIS DE94702148 
366 18:37117 OSTI; NTIS DE94702149 
367 18:36719 OSTI; NTIS DE94709756 
368 18:36153 OSTI; NTIS DE94709758 
369 18:36036 OSTI; NTIS; INIS DE94709759 
370 18:36154 OSTI; NTIS DE94709760 
NEI-SE- 
121 18:37118 OSTI; NTIS; INIS DE94702166 
122 18:36104 OSTI; NTIS; INIS DE94702167 
123 18:37119 OSTI; NTIS DE94702168 
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NEI-SE- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


124 18:36105  OSTI; NTIS; INIS DE94702169 
125 18:37120 OSTI; NTIS DE94702215 
NESC- 
256 18:37971 See ESTSC~000620C660000 
354 18:37966 See ESTSC-—00061 11036000 
458 18:37972 See ESTSC—-000621GE63500 
673 18:37970 See ESTSC~000619C660000 
677 18:37968 See ESTSC~-0006181036000 
9527 18:37974 See ESTSC-0006231303300 
9566 18:37973 See ESTSC-000622U110700 
9890 18:37968 See ESTSC-000615D078000 
9909 18:37954 See ESTSC-000138FUJ2400 
NIFS-PROC- 
12 18:37890  OSTI; NTIS; INIS DE94701164 
NIIEFA-P-B— 
0872 18:36891  OSTI; NTIS (US Sales Only); INIS DE94601200 
NILU-OR- 
28/92 18:37121 OSTI; NTIS DE94709755 
46/92 18:37122  OSTI; NTIS DE94702156 
47/92 18:37123  OSTI; NTIS DE94709729 
52/92 18:37124  OSTI; NTIS DE94709731 
53/92 18:37125  OSTI; NTIS DE94709732 
54/92 18:37175 OSTI; NTIS DE94709752 
82/92 18:37126  OSTI; NTIS DE94709730 
85/92 18:37127 OSTI; NTIS DE94709726 
93/92 18:37128  OSTI; NTIS DE94709727 
96/92 18:37129  OSTI; NTIS DE94709751 
NIPER- 
560 18:34939  OSTI; NTIS; GPO Dep. 99:  DE93000165 PC-122 


678 18:34977 OSTI; NTIS; GPO Dep. 


680 
700-Vol.2 
NIRS-M— 
93 
NPL-RSA(EXT)- 
35 
NPR-DEV- 
91-362 


NREL/CP- 
200-5768-Vol.1 


18:36548 
18:34960 


18:37348 


18:37349 


18:35986 


18:35412 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 


m 
ite) 
© 


DES3000160 
DE93000159 
DE93040906 
DE94707693 
DE94602115 


DE93019356 


DE93010050 


PC-125 
PC-125 
MF-122 


200-5768-Vol.2 18:35413 OSTI; NTIS; GPO Dep. 
200-5768-Vol.3 18:35414 OSTI; NTIS; INIS; GPO Dep. 
470-5777 18:35507 OSTI; NTIS; GPO Dep. 


DE94000435 
DE94000436 
DE93018207 


mmmm 
— si ot 
000 © 
99 oo 


NREL/TP-— 
411-5644 
411-5749 
411-5760 
413-5740 
413-5759 
451-5452 
451-5591 
451-5650 
451-5653 
451-5737 
451-5756 
463-5473 


18:35508 
18:35509 
18:35510 
18:35511 
18:35512 
18:35513 
18:35514 
18:35515 
18:35516 
18:36729 
18:35517 
18:37927 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep 


DE93018203 
DE93018202 
DE93018220 
DE93018204 
DE93018223 
DE93017083 
DE93017115 
DE93018206 
DE93010045 
DE93018205 
DE93018214 
DE93010036 


mmammmmmmmmmmm 
eee ik tt ot ot 
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463-5475 18:36282 OSTI; NTIS; INIS; GPO Dep. 
NSS-R- 
212° 18:35211 OSTI; NTIS (US Sales Only); INIS DE94603560 
264 18:37176 OSTI; NTIS (US Sales Only); INIS DE94602051 
273 18:36367 OSTI; NTIS (US Sales Only); INIS DE94602032 
NSS/R- 
208 18:35117 See AEA-D and R-0026 
NUB- 
3071 18:37489 See IlC—93/202 
NUREG- 
0040-Vol.17-No.2 18:35838  OSTI; NTIS; INIS; GPO T193040904 
0304-Vol.18-No.2 18:35839 OSTI; NTIS; GPO; INIS TI93040608 
0386-Digest-6-Rev.7 18:35840 OSTI; NTIS; INIS; GPO T193040304 
0540-Vol.15-No.6 18:35841 OSTI; NTIS; INIS; GPO TI93040857 


DE93017079 
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ORNL/TM- 


Report Abstract Source of Order Distribution 
Number Number Availability Number Category 


0540-Vol.15-No.7 18:35842 OSTI; NTIS; INIS; GPO 
0750-Vol.37-No.6 18:35843 OSTI; NTIS; INIS; GPO 
0750-Vol.38-No.1 18:35844 OSTI; NTIS; INIS; GPO 
0837-Vol.13-No.2 18:37177 OSTI; NTIS; GPO 
0940-Vol.12-No.2 18:35845 OSTI; NTIS; INIS; GPO 
1214-Rev.12 18:35846 OSTI; NTIS; INIS; GPO 
1272-Vol.7-No.1 18:36009 OSTI; NTIS; INIS; GPO 
1423-Vol.4 18:35212 OSTI; NTIS; INIS; GPO 
1476 18:36106 OSTI; NTIS; INIS; GPO 
1479 18:35380 OSTI; NTIS; INIS; GPO 
NUREG/CR- 
5754 18:35711 OSTI; NTIS; INIS; GPO T193041292 
5782 18:35803 OSTI; NTIS; INIS; GPO T193040428 
5927-Vol.1 18:35217 OSTI; NTIS; INIS; GPO T19304041 1 
18:36024 OSTI; NTIS; INIS; GPO 7193041291 
18:35886 OSTI; NTIS; INIS; GPO T194000623 
18:36025 OSTI; NTIS; INIS; GPO T193019362 
18:35218 | OSTI; NTIS; INIS; GPO T193040295 
18:35804 OSTI; NTIS; INIS; GPO 7193041293 
18:36026 OSTI; NTIS; INIS; GPO TI94000586 
18:35219 OSTI; NTIS; INIS; GPO T193040532 
6078 18:36027 OSTI; NTIS; INIS; GPO 719304061 1 
6081 18:35220 OSTI; NTIS; INIS; GPO 7193040734 
NUTEK-AVF— 
93-2 18:35448  OSTI; NTIS 
NUTEK-R-— 
93-5 18:36163 OSTI; NTIS 
NYSERDA- 
93-9 18:35449 OSTI; New York State Energy Research and 
Development Authority, Two Rockefeller 
Plaza, Albany, NY 12223 


T193040743 
T1I93040402 
T194000514 
T193040610 
T194000439 
T193040634 
T1I93040530 
T193040736 
T193040531 
7193041172 


DE94702210 
DE94702209 
T193040426 
OocDO- 

93040459 18:34810 | OSTI; Ohio Coal Development Office, 77 S. 


High St., P. O. Box 1001, Columbus, OH 
43266-0001 


T193040459 


18:35886 See NUREG/CR-5944 
18:35342 OSTI; NTIS; INIS; GPO Dep. 
18:36469 OSTI; NTIS; GPO Dep. 
18:34854 OSTI; NTIS; GPO Dep. 


DE94001015 
DE94001014 
DE93041042 
ORNL-TM- 

12371 18:35804 See NUREG/CR-6048 
ORNL/CON-— 

358 18:36236 OSTI; NTIS; GPO Dep. 
ORNL/ER- 

148 18:35343 OSTI; NTIS; INIS; GPO Dep. 


DE94001116 
DE93019602 
ORNL/FMP- 


93/1 18:36405 OSTI; NTIS; GPO Dep. 
ORNL/FTR- 


DE94001091 


DE93019176 


4674 18:37515 | OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 


4758 


ORNL/M— 


2270 
2648/R3 
2775 
2910 


2984 
3002/V1 
3002/V2 
490 

734 


ORNL/NERP-— 


iz 


ORNL/Sub— 


89-SB182/1 
90-SF521/01 


ORNL/TM- 


11073 
11611 


18:35887 


18:36264 
18:36109 
18:36406 
18:35404 


18:35141 
18:35142 
18:35143 
18:36107 
18:36108 


18:37178 


18:36407 
18:36368 


18:37206 
18:35988 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


See DOE/MWIP-4 

See DOE/MWIP-8-Vol.1 
See DOE/MWIP-8-Vol.2 
OSTI; NTIS; GPO Dep. 

OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


DE94000754 


DE93040481 
DE93040595 
DE93019360 
DE93040596 


DE93041212 
DE93041214 


DE93040066 


DE93040528 
DE93040841 


DE93040976 
DE93018902 


MF-630 
MF-630 


MF-902 


MF-336 
MF-114 


MF-402 
MF-405 
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ORNL/TM- 


Report Abstract 
Number Number 


Source of 


Distribution 
Availability 


Category 
11876 18:35711 See NUREG/CR-5754 
11945 18:35803 See NUREG/CR-5782 
12216 18:37891 OSTI; NTIS; INIS; GPO Dep. 
12229 18:36024 See NUREG/CR-5942 
12342 18:36025 See NUREG/CR--6015 
12359 18:37658 OSTI; NTIS; GPO Dep. 
12363 18:36408 OSTI; NTIS; GPO Dep. 
12414 18:35364 OSTI; NTIS; GPO Dep. 
12417 18:35344 OSTI; NTIS; GPO Dep. 
12439 18:37997 OSTI; NTIS; GPO Dep. 
12447 18:37718 OSTI; NTIS; GPO Dep. 
12458 18:36892 OSTI; NTIS; GPO Dep. 
12459 18:36893  OSTI; NTIS; GPO Dep. 
12462 18:37998 | OSTI; NTIS; GPO Dep. 

OUTP- 

93-06-P. 18:37517 See RAL-93-022 
OZ- 
92/22. 18:37499 See UM-P-92/70 
92/26. 18:37570 See UM-P—92/75 
92/34. 18:37521 See UM-P-—92/94 
93/02. 18:37607 See UM-P-—93/08 
93/03. 18:37608 See UM-P-—93/09 
93/06. 18:37503 See UM-P-93/16 
93/08. 18:37504 See UM-P-—93/22 
93/10. 18:37522 See UM-P-—93/40 
93/5. 18:37502 See UM-P-93/11 


DE94001016 


DE93019954 
DE94001011 
DES93019225 
DE93040592 
DE93040480 
DE93040482 
DE93040109 
DE93040110 
DE93040655 


mmmmmmmmm 
re ee ee ee ee ee ee 


PATENTS-US— 
A7681269 
A7711684 


A7726610 
A7739368 
A7739378 
A7746535 
A7748373 
7748586 
A7750680 
A7751855 
PCCF-RI- 
92-08 
92-09 
92-14 
PCCF-T-— 
92-12. 
PFC/RR- 
93-2 
PNL-— 
8585 
8678 
8684 
8764 
8792 
8810 
8817 
PNL-SA- 
21290 
21679 
22001 
22002 
22362 
22527 
22650 
22659 
22711 
22847 
22904 
22956 
PNWD- 
2113-HEDR 
2176-HEDR 


18:37010 
18:36573 


18:37039 
18:37314 
18:36265 
18:37053 
18:34787 
18:34964 
18:36549 
18:37281 


18:37650 
18:37651 
18:37999 


18:36711 


18:36324 


18:37393 
18:36237 
18:37207 
18:36028 
18:35221 
18:37179 
18:35289 


18:36369 
18:36037 
18:38000 
18:38001 

18:37180 
18:36144 
18:37040 
18:37130 
18:37131 

18:37074 
18:35345 
18:37379 


18:37380 
18:37181 
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OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


GPO Dep. 
GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 
GPO Dep. 
GPO Dep. 


(US Sales Only) 
(US Sales Only) 
(US Sales Only) 


See CEA-N-2710 


See DOE/ER/54186-T1 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OST}; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 
OSTI; NTIS; 


OSTI; NTIS; 


OSTI; NTIS 


INIS; GPO Dep. 


GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep 
INIS; GPO Dep 


INIS; GPO Dep. 


GPO Dep. 
GPO Dep 
GPO Dep. 
GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


GPO Dep. 
GPO Dep. 


GPO Dep. 


GPO Dep. 
; INIS 


INIS; GPO Dep. 


INIS; GPO Dep. 
INIS; GPO Dep. 


mmmmmmmm 
a adh caedlke al seed eal a 


mmmmmmm 
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DE93019343 
DE93019342 


DE93019341 
DE93019339 
DE93019337 
DE93019333 
DE93019331 
DE93019329 
DE93019328 
DE93019324 


DE94602685 
DE94602684 
DE94602516 


DE93040324 
DE93019105 
DE93016835 
DE93019581 
DE93040837 
DE94000626 
DE93040838 


DE93019169 
DE93018797 
DE93018791 

DE93018792 
DE93019614 
DE93018879 
DES93017672 
DE93018876 
DE93040323 
DE93040327 
DE93040667 
DE93040669 


DE93019181 
DE93041323 





Report 
Number 


POEF/ER- 
4542 

PPPL- 
2898 
2928 
2931 


2932 
2933 
2934 


2936 
2937 
PPPL-CFP-— 
2886 
2913 
2957 
PPPL-TH-— 
93-1 


PSC-— 
28 
PU- 
91-656 
PURD-TH- 
92/10 
RAL-— 
93-001 
93-011 
93-014 
93-015 
93-020 
93-022 
93-025 
93-028 
RCNP-P— 
124 
RERF-TR- 
11-91 
16-91 
17-91 
2-91 
6-91 
RFP- 
4756 
4768 
Ri/RPS— 
87-232 
RISOe-R- 
655(EN) 


684(EN) 


SAND- 
91-2579/2 
91-2802-Vol.1 
91-7097 
92-1986 
92-2089C 
92-2257C 
92-2513C 
92-2531C 


92-2552C 
92-2754C 
92-2759C 
92-2812C 
92-7331 

93-0070 

93-0091C 


Abstract 
Number 


18:35346 


18:37836 
18:37719 
18:37837 


18:37838 
18:37839 
18:37840 


18:37841 
18:37842 


18:37843 
18:36730 
18:37844 


18:37845 


18:37846 
18:36984 
18:37499 


18:37595 
18:37568 
18:37591 
18:37592 
18:37516 
18:37517 
18:37472 
18:37659 


18:37569 


18:37383 
18:37384 
18:37385 
18:37381 
18:37382 


18:35249 
18:36370 


18:36721 
18:35618 


18:36126 


18:35365 
18:35217 
18:35250 
18:36731 
18:37720 
18:37771 
18:37041 
18:37011 


18:37660 
18:37892 
18:36732 
18:36894 
18:36283 
18:37182 
18:37404 


Source of 
Availability 


OSTI; NTIS; iNIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; INIS; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS 
See ANL-HEP-TR-91-49 
See UM-P-—92/70 


OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 
OSTI; NTIS (US Sales Only); 


OSTI; NTIS; INIS 


OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See LA-SUB—93-188 


OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 
OSTI; NTIS; Also available from Risoe Library, 
P.O. Box 49, DK-4000 Roskilde, Denmark 


OSTI; NTIS; GPO Dep. 
See NUREG/CR-5927-Vol.1 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


m 


mmmmmm 
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mmmmmmm 
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GPO 
Dep. 


99: 


.99: 
.99: 
.99: 


.99: 
.99: 
99: 


Order 
Number 


DE94000600 


DE93040429 
DE93040432 
DE93040430 


DE93040434 
DE93040435 
DE93040431 


DE93040433 
DE93040527 


DE93019467 
DE93019468 
DE93019821 


DE94000358 


DE94701176 


DE94602661 
DE94601665 
DE94602634 
DE94602652 
DE94601653 
DE94602589 
DE94602554 
DE94602715 


DE94701314 


DE94701077 
DE94701076 
DE94707650 
DE94707651 
DE94701078 


DE93018800 
DE94000518 


DE94709597 


DE93516660 


DE93040201 


DE93040425 
DE94000345 
DE93019428 
DES93019072 
DE93019076 
DES3040049 


DE93019083 
DE93019429 
DE93019410 
DE93019413 
DE9301 8683 
DE93040721 
DE9301 8830 


SAND- 


Distribution 
Category 


MF-902 


PC-420 
PC-427 
PC-420; 
PC-426 
PC-426 
PC-426 
PC-420; 
PC-426; 
PC-427 
PC-420 
PC-426 


MF-421 
MF-414 
MF-420 


PC-420; 
MF-427 


MF-706 


MF-940 
MF-704 
MF-700 
MF-700 
MF-700 
MF-706; 
MF-704 
MF-700 
MF-706 
MF-406 
MF-706 
MF-231 
MF-S06 
MF-126 
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SAND- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 
93-0114C 18:36733 OSTI; NTIS; INIS; GPO Dep. .99: DE93019071 MF-706 


93-0153C 18:36734 


93-0178C 


93-0179C 
93-0181C 


18:36624 


18:36895 
18:36896 


OSTI; 
OSTI; 


OSTI; 
OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 


DE93019063 
DE93019405 


DE93019017 
DE93019065 


MF-706 
MF-705; 
MF-706 
MF-706 
MF-704; 


MF-706 
DE93018849 MF-706 
DE93018685 MF-706 
DE93019422 MF-700 
DE93019073 MF-404 
DE93009857 MF-812 
DE93019423 MF-706 
DE93019415 MF-706 
DE93040060 MF-706 
DE93019416 MF-704 
DE93019420 MF-706 
DE93019431 MF-700 
DE93018831 MF-706 
DE93018848 MF-704 
DE93018851 MF-704 
DE93019069 MF-704 
DE93019582 MF-706 
DE93019407 MF-704; 

MF-706 
DE93018857 MF-701 
DE93018859 MF-906; 

MF-940 
DE93019013 MF-705 
DE93040205 MF-700 
DE93019067 MF-700 
DE93018858 MF-400 
DE93018860 MF-404 
DES93040208 MF-706 
DE93017641 ND-705 
DE93040898 MF-700 
DE93016510 MF-405 
DE93041101 MF-405 
DE93040648 MF-706 
DE93017658 


93-0182C 18:36785 OSTI; NTIS; GPO Dep. 
93-0208 18:36625 OSTI; NTIS; GPO Dep. 
93-0241C 18:36735 OSTI; NTIS; GPO Dep. 
93-0244C 18:37751 OSTI; NTIS; GPO Dep. 
93-0250C 18:35805 OSTI; NTIS; INIS; GPO Dep. 
93-0293C 18:35114 OSTI; NTIS; INIS; GPO Dep. 
93-0298C 18:37042 OSTI; NTIS; GPO Dep. 
93-0305C 18:36706 OSTI; NTIS; GPO Dep. 
93-0336C 18:37022 OSTI; NTIS; GPO Dep. 
93-0385C 18:36736 OSTI; NTIS; GPO Dep. 
93-0386C 18:35405 OSTI; NTIS; GPO Dep. 
93-0397C 18:36715 OSTI; NTIS; GPO Dep. 
93-0406C 18:36446 OSTI; NTIS; GPO Dep. 
93-0422C 18:36409 OSTI; NTIS; GPO Dep. 
93-0441C 18:36447 OSTI; NTIS; GPO Dep. 
93-0455 18:36737 OSTI; NTIS; GPO Dep. 
93-0456C 18:36738 OSTI; NTIS; GPO Dep. 


93-0510C 18:36410 OSTI; NTIS; GPO Dep. 
93-0641C 18:36626 OSTI; NTIS; INIS; GPO Dep. 


mm mmmmmmmmmmmmmmmmm 


93-0724C 18:37847 OSTI; NTIS (US Sales Only); GPO Dep. 
93-0773 18:36716 OSTI; NTIS; GPO Dep. 
93-0785C 18:36512 | OSTI; NTIS; GPO Dep. 
93-0809C 18:36448 OSTI; NTIS; GPO Dep. 
93-0832C 18:36449 OSTI; NTIS; GPO Dep. 


— ak otk ot ot 


93-0951 18:37069 OSTI; NTIS (US Sales Only); GPO Dep. 
93-1283C 18:38002 OSTI; NTIS; GPO Dep. 

93-1352C 18:37043  OSTI; NTIS; GPO Dep. 

93-1392C 18:38003  OSTI; NTIS; GPO Dep. 

93-1430 18:36652  OSTI; NTIS; GPO Dep. 

93-1431 18:37070 OSTI; NTIS (US Sales Only); GPO Dep. 
93-1485C 18:35920 OSTI; NTIS; INIS; GPO Dep. 


_— 


mmmmmmmmmmmm 
a wt ot 


—_ 


93-1516C 
93-1518 

93-1565C 
93-1568C 
93-1570C 
93-1596C 
93-1604C 
93-1612 

93-1618C 
93-1629C 
93-1630C 
93-1639C 
93-1640C 
93-1652C 
93-1666C 
93-1686C 
93-1703C 
93-1748C 
93-1754 

93-1756C 
93-1781C 
93-1837C 
93-1844C 
93-1846C 
93-1847C 
93-1850C 
93-1872C 
93-1881C 
93-1889C 
93-1890C 
93-1911C 


18:38028 
18:36717 
18:37031 
18:36653 
18:37023 
18:36450 
18:36739 
18:37071 
18:35406 
18:36740 
18:36741 
18:36742 
18:36411 
18:36451 
18:35366 
18:38004 
18:36412 
18:36743 
18:36040 
18:36513 
18:37458 
18:37032 
18:37459 
18:36550 
18:36744 
18:34788 
18:36029 
18:36745 
18:36654 
18:36655 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep 


NTIS (US Sales Only); GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 
NTIS; GPO Dep. 


NTIS; INIS; GPO Dep. 


NTIS; GPO Dep. 


NTIS; GPO Dep. 


DE93018828 
DE93040197 
DE93019433 
DE93019084 
DE93018829 
DE93019068 
DE93018842 
DE93040211 
DE93019421 
DE93019427 
DE93019411 
DE93019430 
DE93019424 
DE93018853 
DE93019062 
DE93019432 
DE93040057 
DE93019070 
DE93040649 
DE93019437 
DE93019080 
DE93019435 
DE93019419 
DE93019418 
DE93040056 
DE93019438 
DE93019436 
DE93040754 
DE93019434 
DE93019414 


MF-700 
PC-900 
MF-700 
MF-906 
MF-706 
MF-702 
MF-706 
MF-706 
MF-706 
MF-706 


MF-706 
MF-704 
MF-704 
MF-705 
MF-705 
MF-904 
MF-705 
MF-212 
MF-701 
MF-705 
MF-706 
MF-700 
MF-704 
MF-706 
MF-102 


MF-700 
MF-906 
MF-706 


mMmmMmmmmmmmmMMmMMMMMMMMMoMmommmm 
BRR ak ok ah wk ok hh aN ek ak ok GB Nh GSR CR hOB Oe ee re te ae 


18:36371 OSTI; NTIS; GPO Dep. DE93040053 MF-704 


868 ERA Vol. 18, No. 12 





SLAC-PUB- 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


23 
?S 


93-1914C 18:36656  OSTI; NTIS; GPO Dep. 
93-1940C 18:36657. OSTI; NTIS; GPO Dep. 
93-1990C 18:38005  OSTI; NTIS; GPO Dep. 
93-2081C 18:36658  OSTI; NTIS; GPO Dep. 
93-7044 18:37460  OSTI; NTIS; GPO Dep. 
93-7059C 18:34789  OSTI; NTIS; GPO Dep. 
93-8013 18:38006  OSTI; NTIS; GPO Dep. 
93-8243 18:38007 OSTI; NTIS; GPO Dep. 

SCPRI-RM- 
02-1993 18:37183  OSTI; NTIS (US Sales Only); INIS DE94602052 
03-1993 18:37184  OSTI; NTIS (US Sales Only); INIS DE94602053 

sDc- 


91-00038 18:36984 See ANL-HEP-TR-91-49 
SDL-R- 


DE93019406 MF-706 
DE93019733 MF-700 
DE93040059 MF-706 
DE93041145 MF-704 
DE9301 8696 MF-705 
DE93019426 MF-108 
DE94001356 MF-405 
DE94000449 MF-405 


mmmmommmmm 
fe ee rebar de 
peeenee 
88888888 


18:36880 See LA-SUB—93-190 


18:36266 OSTI; NTIS DE94702160 
18:35476 OSTI; NTIS DE94702161 
18:36164 OSTI; NTIS DE94702170 
18:36165 OSTI; NTIS DE94702162 
18:36166 OSTI; NTIS DE94702163 
18:36048 OSTI; NTIS DE94702164 
18:36146 OSTI; NTIS DE94702165 


18:34986 OSTI; NTIS DE94702198 
SIS-A- 

1993:2 18:37386 OSTI; NTIS; INIS DE94602093 
SISSA- 

92/93/FM. 18:37480 See |IC—93/159 
SLAC-PUB-— 

6006 18:36897 OSTI; NTIS; INIS; GPO Dep. 
18:36898  OSTI; NTIS; INIS; GPO Dep. 
18:36811 OSTI; NTIS; INIS; GPO Dep. 
18:36899 OSTI; NTIS; INIS; GPO Dep. 
18:36900 OSTI; NTIS; INIS; GPO Dep. 
18:36901 OSTI; NTIS; INIS; GPO Dep. 
18:36902 OSTI; NTIS; INIS; GPO Dep. 
18:36975 OSTI; INIS; NTIS; GPO Dep. 
18:36903 OSTI; NTIS; INIS; GPO Dep. 
18:36904 OSTI; NTIS; INIS; GPO Dep. 
18:36905 OSTI; NTIS; INIS; GPO Dep. 
18:36812 | OSTI; NTIS; INIS; GPO Dep. 
18:36906 OSTI; NTIS; INIS; GPO Dep. 
18:36786 OSTI; NTIS; INIS; GPO Dep. 
18:36907 OSTI; NTIS; INIS; GPO Dep. 
18:36976 OSTI; NTIS; INIS; GPO Dep. 
18:36977  OSTI; NTIS; INIS; GPO Dep. 
18:36813 | OSTI; NTIS; INIS; GPO Dep. 
18:36908 OSTI; NTIS; INIS; GPO Dep. 
18:36814 | OSTI; NTIS; INIS; GPO Dep. 
18:36909 OSTI; NTIS; INIS; GPO Dep. 
18:36978 OSTI; NTIS; INIS; GPO Dep. 
18:36815 | OSTI; NTIS; INIS; GPO Dep. 
18:36816 | OSTI; NTIS; INIS; GPO Dep. 
18:36910 OSTI; NTIS; INIS; GPO Dep. 
18:36911 | OSTI; NTIS; INIS; GPO Dep. 
18:36912 | OSTI; NTIS; INIS; GPO Dep. 
18:36913 OSTI; NTIS; INIS; GPO Dep. 
18:36914 | OSTI; NTIS; INIS; GPO Dep. 
18:36817 OSTI; NTIS; INIS; GPO Dep. 
18:36818 | OSTI; NTIS; INIS; GPO Dep. 
18:36915 | OSTI; NTIS; INIS; GPO Dep. 
18:36916 | OSTI; NTIS; INIS; GPO Dep. 
18:36819 | OSTI; NTIS; INIS; GPO Dep. 
18:36917 OSTI; NTIS; INIS; GPO Dep. 
18:36918 | OSTI; NTIS; INIS; GPO Dep. 
18:36919 | OSTI; NTIS; INIS; GPO Dep. 
18:36820 OSTI; NTIS; INIS; GPO Dep. 
18:36920 OSTI; NTIS; INIS; GPO Dep. 
18:36921 OSTI; NTIS; INIS; GPO Dep. 
18:36821 OSTI; NTIS; INIS; GPO Dep. 


DE93040925 MF-414 
DES3040938 MF-414 
DE93040940 MF-414 
DE93040941 MF-414 
DE93040942 MF-414 
DE93040946 MF-414 
DE93040947 MF-414 
DE93040948 MF-414 
DE93040949 MF-414 
DE93040950 MF-414 
DE93040953 MF-414 
DE93040954 MF-414 
DE93040955 MF-414 
DE93040956 MF-414 
DE93040959 MF-414 
DE93040960 MF-414 
DE93040961 MF-414 
DE93040962 MF-414 
DE93040963 MF-414 
DE93040964 MF-414 
DE93040966 MF-414 
DE93040967 MF-414 
DE93040968 MF-414 
DE93040970 MF-414 
DE93040971 MF-414 
DE93040972 MF-414 
DE93040975 MF-414 
DE93040973 MF-414 
DE93041052 MF-414 
DE93041056 MF-414 
DE93041057 MF-414 
DE93041060 MF-414 
DE93041061 MF-414 
DE93041062 MF-414 
DE93041063 MF-414 
DE93041068 MF-414 
DE93041076 MF-414 
DE93041078 MF-414 
DE93041080 MF-414 
DE93041081 MF-414 
DE93040986 MF-414 


—_- = 


Mmmm mmmmMMMMMMMMMMMMMM MMMM 
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SLAC-PUB- 


Report Abstract Source of Order 


Distribution 
Number Number Availability 


Number Category 


° 
8 


6207 18:36922 OSTI; NTIS; INIS; GPO Dep. 
6208 18:36822 OSTI; NTIS; INIS; GPO Dep. 
6210 18:36923 OSTI; NTIS; INIS; GPO Dep. 
6212 18:36924 OSTI; NTIS; INIS; GPO Dep. 
6213 18:36823 OSTI; NTIS; INIS; GPO Dep. 
6214 18:36824 OST]; NTIS; INIS; GPO Dep. 
6217 18:37593 OSTI; NTIS; INIS; GPO Dep. 
6220 18:36925 OSTI; INIS; NTIS; GPO Dep. 
6233 18:36787 OSTI; NTIS; INIS; GPO Dep. 
6234 18:36926 OSTI; NTIS; INIS; GPO Dep. 
6236 18:36927 OSTI; NTIS; INIS; GPO Dep. 
6242 18:36928 OSTI; NTIS; INIS; GPO Dep. 
6243 18:36929 OSTI; NTIS; INIS; GPO Dep. 
6244 18:36788 OSTI; NTIS; INIS; GPO Dep. 
6246 18:36930 OSTI; NTIS; INIS; GPO Dep. 
6249 18:37012 OSTI; NTIS; INIS; GPO Dep. 
6252 18:36789 OSTI; NTIS; INIS; GPO Dep. 
6281 18:36979 OSTI; NTIS; INIS; GPO Dep. 
6310 18:37594 OSTI; NTIS; INIS; GPO Dep. 
6335 18:37520 OSTI; NTIS; INIS; GPO Dep. 
SLAC/SSRL- 

0018 18:36905 See SLAC-PUB—61 04 

0019 18:36812 See SLAC-PUB—6105 

0020 18:36906 See SLAC-PUB—6106 

0021 18:36786 See SLAC-PUB—6107 

0040 18:36979 See SLAC-PUB-6281 

SLU-MIKRO-R- 


54 18:36110 OSTI; NTIS 
SNV- 
4100 18:37185 OSTI; NTIS 
4143 18:36059 OSTI; NTIS; INIS 
4144 18:37132 OST; NTIS 
SR/H- 
614 18:35251  OSTI; NTIS (US Sales Only); GPO Dep. 
616 18:35158 See DPST-77-309 
619 18:35252  OSTI; NTIS (US Sales Only); GPO Dep. 
620 18:37054 OSTI; NTIS (US Sales Only); GPO Dep. 
621 18:35253  OSTI; NTIS (US Sales Only); GPO Dep. 
636 18:35017 OSTI; NTIS (US Sales Only); 
SRI-ENV- 
93-598-7375-Q8 18:35657 See DOE/PC/90365-T11 
SRL-ETS-— 


92-0061 18:37208 OSTI; NTIS; INIS; GPO Dep. 
SSCL- 
634 18:36825 OSTI; NTIS; INIS; GPO Dep. 
635 18:36931 OSTI; NTIS; INIS; GPO Dep. 
636 18:36932 OSTI; NTIS; INIS; GPO Dep. 
637 18:36933 OSTI; NTIS; INIS; GPO Dep. 
638 18:36934 OSTI; NTIS; GPO Dep. 
639 18:36826 OSTI; NTIS; INIS; GPO Dep. 
642 18:37013 OSTI; NTIS; INIS; GPO Dep 
SSCL-Preprint- 
156 18:36935 OSTI; NTIS; INIS; GPO Dep. 
301 18:36936 OSTI; NTIS; INIS; GPO Dep. 
321 18:36937 OSTI; NTIS; INIS; GPO Dep. 
322 18:36938 OSTI; NTIS; INIS; GPO Dep. 
324 18:36939 OSTI; NTIS; INIS; GPO Dep. 
406 18:36940 OSTI; NTIS; INIS; GPO Dep. 
407 18:36941 OSTI; NTIS; INIS; GPO Dep. 


m 


ee mh eh me ek th wth eh th ek ek th th th tk ots otk 


DE93040988 MF-414 
DE93040989 MF-414 
DE93040991 MF-414 
DE93040993 MF-414 
DE93040994 MF-414 
DE93040995 MF-414 
DE93040998 MF-414 
DE93041062 MF-414 
DE93041004 MF-414 
DE93041005 MF-414 
DE93041006 MF-414 
DE93041007 MF-414 
DE93041008 MF-414 
DE93041009 MF-414 
DE93041010 MF-414 
DE93041011 MF-414 
DE93041012 MF-414 
DE93041019 MF-414 
DE93041024 MF-414 
DE93041085 MF-414 


Mmmm MmmMmMmMMmMmMmMmmmmmm 


DE94702211 


DE94702197 
DE94702213 
DE94702214 


DE93019314 


DE94000602 
DE94000603 
99: DE94000604 
GPO Dep. 99: DE94001025 


m 
ol 


DE93019464 


DE94001076 
DE93040936 
DE93040934 
DE94001075 
DE93040935 
DE94001074 
DE94001073 


mmmmmmm 
a ee oe ee a 


DE93018010 
DE93018749 
DE93019742 
DE93019745 
DE93019744 
DE93019278 
DE93018751 


mmmmmmm 
ah od od od od oh od 


427 18:36942 OSTI; NTIS; INIS; GPO Dep. 


DE93018753 
436 18:36943 OST; NTIS; INIS; GPO Dep. 


DE93018754 


466 18:36944 


473 
477 
485 
488 
489 
493 
501 


18:36945 
18:36946 
18:36947 
18:36948 
18:36949 
18:36950 
18:36951 
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OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
INIS; NTIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 
NTIS; INIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


mmmmmmmmmm 


DE93018755 
DE93019061 
DE93018003 
DE93019743 
DE93019746 
DE93019747 
DE93019823 
DE93040924 





Report 
Number 


SUPRI-TR- 
93 
94 
95 
SVF- 
465 
466 
467 
TFB- 
92-29 
TIFR/TH- 
93-28. 
TKK-V— 
B78 
TRITA-KT- 
92-6 
TTC— 
1249 
TVA- 
93040418 
93040419 
93040420 
93040421 
TVA/WM- 
93/11 
93/20 
93/22 
93/23 
TVA/WR- 
92/21 
92/23 
92/25 
93/6 
93/6-App.B 
UCID- 
20622-93-1 
UCRL- 
21174 
52000-93-4 
52000-93-5 
UCRL-CR- 
111456-Pt.4 
113135 
113904 
114004 
114004-App.A-H 
114516 
114650 
114855 
114866 
114985 
114992-Vol.1 
115108 


UCRL-ID- 
106454-93-3 
108335 
110499 
110710 
111753 
112709 
112775-Rev.1 


113832 
114069 
114105 
114148 
114297 
114808 


Abstract 
Number 


18:34934 
18:34935 
18:34936 


18:37133 
18:37134 
18:37135 


18:36111 
18:37476 
18:36372 
18:36198 
18:35805 


18:37209 
18:35921 
18:35922 
18:35923 


18:37210 
18:37211 
18:37212 
18:37213 


18:37214 
18:37215 
18:37216 
18:37217 
18:37218 


18:37928 


18:35347 
18:37387 
18:36127 


18:37186 
18:37893 
18:37461 
18:36659 
18:36660 
18:37894 
18:37848 
18:36661 
18:37044 
18:37895 
18:37024 
18:35989 


18:35367 
18:37014 
18:37462 
18:38029 
18:37057 
18:36302 
18:36463 


18:36464 
18:38030 
18:37463 
18:35254 
18:37849 
18:38008 
18:37045 


Source of 
Availability 


See DOE/BC/14899-1 
See DOE/BC/14899-2 
See DOE/BC/14899-3 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 

See IC—93/131 

OSTI; NTIS 

See KTH-KT-FR-92-6 
See SAND—93-0250C 


OSTI; NTIS 
OSTI; NTIS; INIS 
OSTI; NTIS; INIS 
OST}; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 
OSTI; NTIS 


OSTI; NTIS; INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS (US Sales Only); GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


m 
ian 
‘© 
© 


mmmmmmmmmmmm mmm 
a ae 


ae a a oe oe ee ee ee ee) 


mmmmmmm 
eee tt et et 


Order 
Number 


DE94702199 
DE94702200 
DE94702201 


DE94702205 


DE93500419 


DE93040418 
DE93040419 
DE93040420 
DE93040421 


DE93040574 
DE93040575 
DE93040577 
DE93040578 


DE93040415 
DE93040416 
DE93040414 
DE93040422 
DE93040424 


DE94001449 


DE93040493 
DE93019552 
DE93040198 


DE93040847 
DE93019399 
DE93019627 
DE93040496 
DE93019563 
DE93019919 
DE93040843 
DE93040539 
DE93040533 
DE93019618 
DE93019616 
DES3040491 


DE93040650 
DE93041276 
DE93041275 
DE93019882 
DE93019548 
DE93040832 
DES3040497 


DE94000356 
DE93040697 
DE93041277 
DE94000351 
DE93040439 
DE94000956 


UCRL-ID- 


Distribution 
Category 


MF-706 


MF-902 
PC-700 
PC-700 


MF-700 


MF-900 
MF-900 
MF-400 
MF-705 
MF-706 
MF-702 
MF-712 
MF-906 
MF- 
1006 


MF-700 
MF-706 
MF-700 


MF-702 
MF-700 
MF-704; 
MF-706 
MF-704 
MF-900 
MF-700 
MF-814 
MF-700 
MF-705 


114811 OSTI; NTIS (US Sales Only); GPO Dep. 


DE93040654 MF-705 
114813 18:37046  OSTI; NTIS (US Sales Only); GPO Dep. 


DE93040652 MF-705 


mmmmmmmm 
ae oe oe oe oe ee 
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114814 18:37047 OSTI; NTIS (US Sales Only); GPO Dep. 
114838 18:37058 OSTI; NTIS; GPO Dep. 
114856 18:38009 OSTI; NTIS; GPO Dep. 
114993-App.B 18:36707  OSTI; NTIS; GPO Dep. 
115050 18:36576 OSTI; NTIS; GPO Dep. 
115107 18:36662 OSTI; NTIS; GPO Dep. 
115116 18:38010 OSTI; NTIS; GPO Dep. 
UCRL-JC-— 

109470 18:36746 OSTI; NTIS; GPO Dep. 
110049-Rev.2 18:36551 OSTI; NTIS; GPO Dep. 
110248 18:37282 OSTI; NTIS; INIS; GPO Dep. 
110813 18:37678 OSTI; NTIS; GPO Dep. 
111060 18:36663 OSTI; NTIS; GPO Dep. 
111286-Rev.1 18:37850 OSTI; NTIS; INIS; GPO Dep. 
111340-Rev.1 18:37405 OSTI; NTIS; GPO Dep. 


DE93040653 

DE93041279 MF-700 
DE93040651 MF-705 
DE93019585 MF-910 
DE93041278 MF-700 
DE93040442 MF-706 
DE93040696 MF-700 


mmmmmmm 
Sat tees lat ah oe 
ooooooo 
Oo009HO0OO 


DE93019382 MF-706 
DE93040544 MF-701 
DE93019921 
DE93018085 MF-400 
DE9301 8087 MF-700 
DE93040550 MF-712 
DE93019918 MF-404; 
MF-403 
DE93019948 MF-741 
DE93019143 MF-122 
DE93019917 MF-712 
DE93019603 MF-712 
DE94000385 MF-700 
DE93040498 MF-406 
DE93018637 MF-712 
DE93019154 MF-712 
DE94000392 MF-706 
DE93019607 MF-706 
DE93019547 MF-906 
DE93019604 MF-712 
DE93040842 MF-900 
DE93019617 MF-406 
DE93018088 MF-300 
DE93019911 MF-401 
DE93019945 MF-904; 
MF-906 


mmmmmmm 
lho wil el wll el, dal 


111524 18:37059 OSTI; NTIS; GPO Dep. 
111579 18:34961 OSTI; NTIS; GPO Dep. 
111593 18:37896 OSTI; NTIS; GPO Dep. 
111938 18:37897 OSTI; NTIS; GPO Dep. 
112177- 18:36465 OSTI; NTIS; GPO Dep. 
112208 18:36708 OSTI; NTIS; GPO Dep. 
112246 18:37898 OSTI; NTIS; GPO Dep. 
112247 18:37899 OSTI; NTIS; GPO Dep. 
112452 18:37033 OSTI; NTIS; INIS; GPO Dep. 
112492 18:36747 OSTI; NTIS; GPO Dep. 
112493 18:36748 OSTI; NTIS; GPO Dep. 
112510 18:37900 OSTI; NTIS; INIS; GPO Dep. 
112578 18:37060 OSTI; NTIS (US Sales Only); GPO Dep. 
112599 18:37901 OSTI; NTIS; GPO Dep. 
112604 18:36664 OSTI; NTIS; GPO Dep. 
112696 18:34978 OSTI; NTIS; GPO Dep. 
112768 18:36385 | OSTI; NTIS; GPO Dep. 


MMMM M MMMM MMmmMmMmMmmm 
wee ek et et 


112935 18:38011 OSTI; NTIS; GPO Dep. 


113177 
113183 
113253 
113284 
113296 
113319 


18:37025 
18:36749 
18:36718 
18:37902 
18:36552 
18:38012 


OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 
OSTI; 


NTIS 
NTIS 
NTIS 
NTIS 
NTIS 
NTIS 


; GPO Dep. 
; GPO Dep. 
; GPO Dep. 
; INIS; GPO Dep. 
; GPO Dep. 
; GPO Dep. 


DE93019922 
DE93018081 
DE93019951 
DE93040536 
DE93019146 
DE93019949 
DE93018091 


MF-705 
MF-900 
MF-712 
MF-706 
MF-712 
MF-701 
MF-705 


113339 18:37075 OSTI; NTIS (US Sales Only); GPO Dep. 
113366 18:37708 OSTI; NTIS; GPO Dep. 
113401 18:37721 OSTI; NTIS; GPO Dep. 
113408 18:37061 OSTI; NTIS; GPO Dep. 
113429 18:37241 OSTI; NTIS; GPO Dep. 
113444 18:37464 OSTI; NTIS; GPO Dep. 
113458 18:36665 OSTI; NTIS; GPO Dep. 
113482 18:37034 | OSTI; NTIS; GPO Dep. 


DE93019378 MF-742 
DE93019381 MF-904 
DE93019913 MF-700 
DE93018644 MF-906 
DE93018667 MF-712 
DE93018642 MF-706 
DE93019943 MF-706 
DE93019946 MF-907; 

MF-906 
DE93019155 MF-705 
DE93018098 MF-405 
DE93018105 MF-603 
DE93018639 MF-906 
DE93019144 MF-906 
DE93018000 MF-705 
DE93019944 MF-906 
DE93018643 MF-900 
DE93018666 MF-706 
DE93019142 MF-900 
DE93019575 MF-906 
DE93040543 MF-701 
DE93040545 MF-704 
DE93040542 MF-742 
DE93018661 MF-900 
DE93040488 MF-705 
DE93019159 MF-331 
DE94000391 MF-331 
DE93019160 MF-712 
DE93019594 MF-706 
DE93018627 MF-700 


we ee eh ce ch eh ek ek ek th tk dk oh ot otk 


113508 18:38013 OSTI; NTIS; GPO Dep. 
113527 18:38014 OSTI; NTIS; GPO Dep. 
113547 18:38015 OSTI; NTIS; GPO Dep. 
113554 18:36666 OSTI; NTIS; GPO Dep. 
113556 18:36667 OSTI; NTIS; INIS; GPO Dep. 
113639 18:38016 OSTI; NTIS; GPO Dep. 
113695 18:37018 OSTI; NTIS; GPO Dep. 
113712 18:36289 OSTI; NTIS; GPO Dep. 
113727 18:37048 OSTI; NTIS; GPO Dep. 
113740 18:37015 OSTI; NTIS; GPO Dep. 
113744 18:36668 OSTI; NTIS; GPO Dep. 
113765 18:37722 OSTI; NTIS; GPO Dep. 
113766 18:36466 OSTI; NTIS; GPO Dep. 
113801 18:37076 OSTI; NTIS; INIS; GPO Dep. 
113843 18:36669 OSTI; NTIS; GPO Dep. 
113857 18:38031  OSTI; NTIS (US Sales Only); GPO Dep. 
113905 18:36284 OSTI; NTIS; GPO Dep. 
113905-Rev.1 18:36038 OSTI; NTIS; GPO Dep. 
114023 18:37709 OSTI; NTIS; GPO Dep. 
114071 18:36303 OSTI; NTIS; GPO Dep. 
114077 18:37465 OSTI; NTIS; GPO Dep. 
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Report 
Number 


114087 
114126 
114129 
114130 
114166 
114239 
114416 
114485 
114496 
114583 
114594 
114801 
114817 
114858 
114989 
115114 
UCRL-LR- 


105821-93-2 
111984-93-2 


114552 

114995 
UCRL-MA- 

115210 
UCSD- 

916904R 
UH- 


511-764-93 


UM-P-— 
92/103 
92/104 
92/70 
92/72 
92/73 
92/74 
92/75 
92/76 
92/94 
93/02 
93/05 
93/08 
93/09 
93/10 
93/11 
93/15 
93/16 
93/17 
93/18 
93/19 
93/22 
93/23 
93/25 
93/26 


93/27(Rev.) 


93/34 
93/37 
93/40 
UR- 
1315 
USGS-OFR- 
91-125 
UTS-DFT- 
16-93. 
17-93 
93-18. 
UTSI- 
93-01 
93-04 
WAPD-TM- 
1629 
WHC-EP- 


Abstract 
Number 


18:36750 
18:37187 
18:34990 
18:34991 
18:36386 
18:37752 
18:36751 
18:36291 
18:37026 
18:37498 
18:37772 
18:37466 
18:35368 
18:37188 
18:37467 
18:36670 


18:37908 
18:35003 
18:37016 
18:37062 


18:38017 


18:37469 


18:37475 


18:37697 
18:37698 
18:37499 
18:37753 
18:36514 
18:36467 
18:37570 
18:37500 
18:37521 
18:37851 
18:37501 
18:37607 
18:37608 
18:37736 
18:37502 
18:37609 
18:37503 
18:37617 
18:37571 
18:37723 
18:37504 
18:37737 
18:36415 
18:37754 
18:37610 
18:37652 
18:37653 
18:37522 


18:37509 
18:35255 
18:37479 
18:37480 
18:37486 


18:36178 
18:36179 


18:36709 


‘OSTI; NTIS (US Sales Only 


Source of 
Availability 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only); GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
See DOE/ER/40546-2 
See FSU-HEP-930329 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 

( ); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


See IC—93/178 
OSTI; NTIS; INIS; GPO Dep. 
See IC—93/158 
See IC—93/159 
See IC—93/186 


See DOE/ET/10815—205 
See DOE/ET/10815—209 


OSTI; NTIS; GPO Dep. 


MMMM MMMM Mmmm mMmmMmmm 
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mmmm 


m 
a 
© 
© 


Order 
Number 


DE93019610 
DE94000394 
DE93040500 
DE93040494 
DE94000369 
DE93040831 
DE93019147 
DE9301 8655 
DE93019153 
DE93019148 
DE93040852 
DE93019577 
DE93019628 
DE93040848 
DE93019923 
DE93040552 


DE93040436 
DE93040693 
DE93019550 
DE93040656 


DE93041118 


DE94601819 
DE94601820 
DE94601606 
DE94601912 
DE94600549 
DE94600821 
DE94601704 
DE94601615 
DE94601620 
DE94601853 
DE94601565 
DE94601745 
DE94601746 
DE94601883 
DE94601607 
DE94601747 
DE24601608 
DE94601766 
DE94601671 
DE94601876 
DE94601566 
DE94601884 
DE94600760 
DE94601913 
DE94601728 
DE94601789 
DE94601790 
DE94601624 


DE94000437 


DE93040657 


WHC-EP- 


Distribution 
Category 


MF-712 
MF-900 
MF-123 
MF-400 
MF-904 
MF-700 
MF-706 
MF-S00 
MF-700 
MF-700 
MF-706 
MF-731 
MF-700 
MF-702 
MF-906 
MF-703 


PC-712 
MF-700 
PC-700 
PC-702 


MF-900 


PC-506 


0461-Rev.1 18:35256 OSTI; NTIS; INIS; GPO Dep. DE93040315 MF-940 
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WHC-EP- 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


0527-2 18:35290 OSTI; NTIS; INIS; GPO Dep. : DE94001171 MF-630 
0597 18:35348 OSTI; NTIS; INIS; GPO Dep. : DE93040391 MF-940 
0625 18:35257 OSTI; NTIS; INIS; GPO Dep. : DE93040322 MF-902 
0664 18:35258 OSTI; NTIS; INIS; GPO Dep. ; DE93040392 MF-940 
0666 18:35259 OSTI; NTIS; INIS; GPO Dep. c DE93040404 MF-902; 
MF-940 
0671 18:35260 OSTI; NTIS; INIS; GPO Dep. : DE93040335 MF-902 
WHC-MR- 
0383 18:37388 OSTI; NTIS; INIS; GPO Dep. .99: DE93040314 MF-607 
0420 18:35349 OSTI; NTIS; INIS; GPO Dep. .99: DE93040395 MF-902 
WHC-SA-— 
1414-Rev.1 18:35115 OSTI; NTIS; INIS; GPO Dep. .99: DE93018673 MF-513 
1482 18:36515 OSTI; NTIS; INIS; GPO Dep. .99: DE93040316 MF-901; 
MF-902 
DE93040112 MF-540 
DE93019123 MF-520; 
MF-523 
DE93018735 MF-940 
DE93019975 MF-705 
DE93019976 MF-731 
DE93040407 MF-902 
DE93040406 MF-902 
DE93019318 MF-906 
DE93019317 MF-940 
DE93019491 MF-603 


1746 18:35832 OSTI; NTIS; INIS; GPO Dep. 
1765 18:35833 OSTI; NTIS; INIS; GPO Dep. 


—- ok 


1808 18:37661 OSTI; NTIS; INIS; GPO Dep. 

1819 18:38018 OSTI; NTIS; GPO Dep. 

1824 18:35369 OSTI; NTIS; INIS; GPO Dep. 

1878 18:36416 | OSTI; NTIS; INIS; GPO Dep. 

1880 18:35261 OSTI; NTIS; INIS; GPO Dep. 

1899 18:35262 OSTI; NTIS; INIS; GPO Dep. 

1911 18:35263 OSTI; NTIS; INIS; GPO Dep. 

2046 18:35264 OSTI; NTIS; GPO Dep. 
WHC-SD-EN-AP- 

141 18:35265 OSTI; NTIS; INIS; GPO Dep. 

146 18:37189 | OSTI; NTIS; INIS; GPO Dep. 
WHC-SD-EN-TI- 

120 18:35350 OSTI; NTIS; INIS; GPO Dep. 
WHC-SP- 

0275-Rev.6 18:36030 OSTI; NTIS; GPO Dep. 

0873 18:35266 OSTI; NTIS; INIS; GPO Dep. 

0918 18:35267 OSTI; NTIS; GPO Dep. 

1009 18:35268 OSTI; NTIS; INIS; GPO Dep. 
WINCO- 

1129 18:35269 OSTI; NTIS; INIS; GPO Dep. 

1135 18:35351 OSTI; NTIS; GPO Dep. 

1139 18:35270 OSTI; NTIS; INIS; GPO Dep. 
WSAST-M- 

1730.010 18:35140 See DOE-HMIP-RR-93.011 
WSL-CR- 

3644-(MR) 18:35443 See ETSU-B—1356 
WSRC-iM- 

91-4 18:38032 OSTI; NTIS; GPO Dep. 
WSRC-MS— 

92-396 18:35990 OSTI; NTIS; GPO Dep. 

93-021 18:35271 OSTI; NTIS; INIS; GPO Dep. 

93-064-Rev.2 18:35352 OSTI; NTIS; INIS; GPO Dep. 

93-137 18:36710 OSTI; NTIS; INIS; GPO Dep. 

93-193 18:35353 OSTI; NTIS; INIS; GPO Dep. 

93-230 18:36671 OSTI; NTIS; INIS; GPO Dep. 

93-234 18:36672 OSTI; NTIS (US Sales Only) 

93-255 18:37909 OSTI; NTIS; INIS; GPO Dep. 

93-281 18:35116 | OSTI; NTIS; GPO Dep. 


mmmmmmmm mm 
Oe 


DE93040393 MF-902 
DE93041122 MF-630 


— ot 


_ 


DE93018747 MF-630 


DE93019982 MF-520 
DE93040321 MF-902 
DE93040337 MF-906 
DE93040312 MF-940 


mmmm m mm 


DE94000721 MF-940 
DE94000715 MF-906 
DE94000714 MF-940 


mmm 


m 
‘ad 


DE93019267 


DE93040181 
DE93040180 
DE93018185 
DE93013691 
DE93040907 
DE93019273 
DE93019270 
DE93019832 
DE9301 9836 


mmmmmmmmm 
id ai si sell cals allt cal Sai: ol 


_ 


DE93019277 
DE93018770 


93-395 18:36673 OSTI; NTIS; GPO Dep. 
93-404 18:36387 OSTI; NTIS; GPO Dep. 


mm 


93-414 18:36674 OSTI; NTIS; GPO Dep. 


m 


DE93019827 


WSRC-RP- 
91-041 18:36031 OSTI; NTIS; INIS; GPO Dep. .99: DE93040087 
92-1403 18:35354 OSTI; NTIS; INIS; GPO Dep. .99: DE93040725 


93-610 18:35272 OSTI; NTIS; INIS; GPO Dep. .99: DE93041132 
WSRC-TR- 

93-060 18:37190 OSTI; NTIS; INIS; GPO Dep. .99: DE93040086 

93-075 18:35291 OSTI; NTIS; INIS; GPO Dep. 99: DE93040737 

93-076 18:35292 OSTI; NTIS; INIS; GPO Dep. .99: DE93040738 

93-077 18:35293 OSTI; NTIS; INIS; GPO Dep. oo: DE93040916 
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YITP/K- 


Report Abstract Source of 
Number Number Availability 


Order Distribution 
Number Category 


3D 
26 


93-100-1 18:36032 OSTI; NTIS; INIS; GPO Dep 
93-174 18:35273 OSTI; NTIS; INIS; GPO Dep. 
93-195 18:36675 OSTI; NTIS; GPO Dep. 
93-272 18:37191 OSTI; NTIS; INIS; GPO Dep 
93-279 18:37192 OSTI; NTIS; GPO Dep 
93-321 18:36554 OSTI; NTIS; INIS; GPO Dep. 
93-369 18:35355 OSTI; NTIS; GPO Dep. 
93-388 18:35356 OSTI; NTIS; INIS; GPO Dep 
Y/DV- 
1227 18:36388 OSTI; NTIS; GPO Dep. 
Y/ENG/SE- 
118 18:35357 OSTI; NTIS; INIS; GPO Dep 


DE94001170 MF-700 
DE93040915 MF-721 
DE94001395 MF-700 
DE93040635 MF-702 
DE93019828 MF-702 
DE93040726 MF-704 
DE94001229 MF-702 
DE94001400 MF-702 


mmmmmmmm 


m 


DE93018591 MF-704 


m 


DE93017232 MF-702; 
MF-707 
YITP/K— 
1009 18:37654 OSTI; NTIS (US Sales Only); INIS DE94602690 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE92001173 
DE93000056 
DE93000159 
DE93000160 
DE93000162 
DE93000163 
DE93000164 
DE93000165 
DE93000283 
DE93000287 
DE93000294 
DE93000295 
DE93000297 
DE93000300 
DE93009857 
DE93010003 
DE93010036 
DE93010045 
DE93010050 
DE93010744 
DE93011303 
DE9301 1305 
DE93011309 
DE93012178 
DE93012253 

DES3012653 

DE93013691 

DE93014000 
DE93014202 
DE93014204 
DE93014674 
DE93014808 
DE93015905 
DE93016338 
DE93016510 
DE93016560 
DE93016644 
DE93016835 
DE93016913 
DE93017003 
DE93017004 
DE93017079 
DE93017083 
DE93017115 
DE93017232 
DE93017258 
DES93017330 
DE93017388 
DE93017408 
DE93017419 
DE93017443 
DE93017472 
DE93017557 
DE93017563 
DE93017616 
DE93017620 
DE93017641 
DE93017645 
DE93017658 
DE93017672 
DE93017756 


Report No. 


DOE/CH/10093—122 
DOE/CH/10093—191 
NIPER-680 
NIPER-678 
DOE/BC/14899--1 
DOE/BC/14899-2 
DOE/BC/14899-3 
NIPER-560 
DOE/MC/23174-3366 
DOE/MC/26255-3370 
DOE/MC/10637-3376 
DOE/MC/10637-3377 
DOE/MC/28080-3379 
CONF-9306148-39 
SAND-—93-0250C 
DOE/CH/10093—213 
NREL/TP-463-5473 
NREL/TP-451-5653 
NREL/CP-200-5768-Vol.1 
DOE/OSTI-—11674 
DOE/MC/1 1076-3426 
DOE/MC/11076-3409 
DOE/LC/11084-3412 
DOE-HDBK-1018/1-93 
DOE/FTR-9301 2253 
LA-UR-—93-1255 
WSRC-MS-93-137 
DOE/FT R-9301 4000 
BNL-70172 

DOE/FT R-93014204 
DOE/FTR-93014674 
DOE/FTR-9301 4808 
CONF-931103—1 
DOE/FTR-9301 6338 
SAND-93-1392C 
LA-UR-93-2258 
DOE/EA-—0824 
PNL—8684 
DOE/EA-0818 
DOE/EA-0792-Vol.1 
DOE/EA-0792-Vol.2 
NREL/TP-463-5475 
NREL/TP-451-5452 
NREL/TP-451-5591 
Y/ENG/SE-118 
CONF-920424—-1 
DOE/FT R-9301 7330 


DOE/EIS—0162-Vol.2-Add. 


ANL/MSD/CP-80232 
ANL/ET/CP-80044 
ANL/MSD/CP-80216 
DOE/FTR-9301 7472 
DOE/CH-93019 
BNL—49234 
DOE/ER/54186-T1 
EGG-—10617-2184 
SAND-—93-1283C 
DOE/FTR-93017645 
SAND—93-1485C 
PNL-SA-22650 
CONF-930842-3 
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Order No. 


DE93017801 
DE93017802 
DE93017857 
DE93017863 
DE93017897 
DE93017901 

DE93017902 
DE93017907 
DE93017917 
DE93017920 
DE93017922 
DE93017924 
DE93017928 
DE93017929 
DE93017984 
DE93018000 
DE93018003 
DE93018010 
DE93018081 

DE93018085 
DE93018087 
DES93018088 
DE93018091 

DE93018098 
DE93018105 

DE93018117 
DE93018161 

DE93018185 
DE93018202 

DE93018203 

DE93018204 

DE93018205 

DE93018206 
DE93018207 

DE93018214 

DE93018220 

DE93018223 

DE93018266 
DE93018267 
DE93018298 
DE93018341 

DE93018346 
DE93018351 

DE93018354 
DE93018355 
DE93018359 
DE9301 8366 
DE93018373 
DE93018376 
DE93018382 
DE93018453 
DE93018463 
DE93018472 
DE93018473 
DE93018474 
DE9301 8475 
DE93018479 
DE93018541 
DE93018544 
DE93018545 
DE93018553 


Report No. 


DOE/FTR-93017801 
DOE/FT R-9301 7802 
CONF-930720-—23 
CONF-9305135-6 
DOE/WIPP-—90-039C 
DOE/WIPP-91-013C 
DOE/WIPP-91-020C 
DOE/WIPP-91-022C 
DOE/WIPP-91-037C 
DOE/WIPP-91-041C 
DOE/WIPP-91-051C 
DOE/WIPP-92-002C 
DOE/WIPP-92-021C 
DOE/WIPP-92-026C 
KCP-—613-5260 
UCRL-JC—1 13639 
SSCL-Preprint-477 
SSCL-Preprint-156 
UCRL-JC—113177 
UCRL-JC—1 10813 
UCRL-JC—1 11060 
UCRL-JC—1 12604 
UCRL-JC—1 13319 
UCRL-JC—1 13527 
UCRL-JC—1 13547 
DOE/EE-—01830-H1 
DOE/ER/60820—-4 


WSRC-MS-—93-064-Rev.2 


NREL/TP—411-5749 
NREL/TP-411-5644 
NREL/TP-413-5740 
NREL/TP-451-5737 
NREL/TP-451-5650 
NREL/CP-470-5777 
NREL/TP-451-5756 
NREL/TP-411-5760 
NREL/TP-413-5759 
FSU-HEP-—930329 

FSU-HEP-930608 


UR-93-2346 
-UR-93-2449 
U 
U 


R-93-2445 
R-93-2469 
-UR-93-2545 
LA-UR-93-2505 
LA-UR-93-2500 
DOE/NV-359 
CONF-9305255-—1 


LA-UR-93-2637 
LA-UR-93-2632 
LA-UR-93-2631 
-UR-93-2612 
-UR-93-2607 
-UR-93-2604 
-U 
-U 


LA 
LA 
LA 
LA 


R-93-2601 


LA-UR-93-2577 


Order No. 


DE9301 8555 
DE93018558 
DE93018563 
DE93018570 
DE93018572 
DE93018589 
DE93018591 

DiE93018614 
DE93018617 
DE93018623 
DE9301 8627 
DE93018637 
DE93018639 
DE9301 8642 
DE9301 8643 
DE93018644 
DE93018655 
DE93018661 

DE93018666 
DE93018667 
DE9301 8673 
DE93018683 
DE9301 8685 
DE9301 8696 
DE93018721 

DE93018723 
DE93018725 

DE93018735 
DE93018747 
DE93018749 
DE93018750 

DE93018751 

DE93018753 

DE93018754 

DE93018755 

DE93018770 

DE93018777 
DE93018783 

DE93018791 

DE93018792 
DE93018797 
DE93018800 
DE93018821 

DE93018828 
DE93018829 
DE93018830 
DE93018831 

DE9301 8842 
DE9301 8843 
DE93018844 
DE93018848 
DE93018849 
DE93018851 

DE93018853 
DE9301 8857 
DE93018858 
DE93018859 
DE93018860 
DE93018867 
DE93018876 
DE93018877 


Report No. 


LA-UR-93-2560 
LA-UR-93-2555 
LA-UR-93-2024 
ANUES/CP-79722 
ANL/PHY/CP—79367 
ANL/EAIS/CP-80356 
Y/DV—1227 
ANL/CHM/CP-—79761 
ANL/CHM/CP-79705 
ANL/ES/CP-80375 
UCRL-JC—1 14077 
UCRL-JC—1 12246 
UCRL-JC—1 13554 
UCRL-JC—1 13444 
UCRL-JC—113712 
UCRL-JC—1 13408 
UCRL-JC—114485 
UCRL-JC—1 13843 
UCRL-JC—1 13727 
UCRL-JC—1 13429 
WHC-SA-1414-Rev.1 
SAND-92-7331 
SAND-93-0208 
SAND-93-7044 
CONF-9306225-1 
CONF-9306234—2 
CONF-930913-24 
WHC-SA-1808 
WHC-SD-EN-TI-120 
SSCL-Preprint-301 
CONF-920948-17 
SSCL-Preprint-407 
SSCL-Preprint-427 
SSCL-Preprint-436 
SSCL-Preprint-466 
WSRC-MS-93-404 
CONF-920948—16 
EMO-SA-5011 
PNL-SA-22001 
PNL-SA-22002 
PNL-SA-21679 
RFP-—4756 
BNL—49296 
SAND-93-1516C 
SAND-93-1570C 
SAND-93-0091C 
SAND-93-0397C 
SAND-93-1604C 
BNL-—48549 
BNL-—49294 
SAND-93-0406C 
SAND-93-0182C 
SAND-93-0422C 
SAND-93-1652C 
SAND-93-0510C 
SAND-—93-0809C 
SAND-93-0641C 
SAND-93-0832C 
CONF-910836-7 
PNL-SA-22659 
EMO-SA-5004 





Order No. 


DE93018879 
DE93018902 
DE9301 8920 
DE9301 8926 
DE9301 8932 
DE93018938 
DE9301 8940 
DE9301 8941 
DE9301 8943 
DE9301 8947 
DE9301 8950 
DE93018975 
DE9301 8980 
DE93018981 

DE93018982 
DE9301 8983 
DE93018984 
DE93018985 
DE9301 8989 
DE93018991 

DE9301 8994 
DE93018995 
DE9301 899€ 

DE93019001 

DE93019002 
DE93019004 
DE93019007 
DE93019008 
DE93019009 
DE93019010 
DE93019012 
DE93019013 
DE93019017 
DE93019021 

DE93019023 
DE93019042 
DE93019045 
DE93019046 
DE93019047 
DE93019048 
DE93019050 
DE93019056 
DE93019058 
DE9301 9060 
DE93019061 

DE93019062 
DE93019063 
DE93019065 
DE93019067 
DE93019068 
DE93019069 
DE93019070 
DE93019071 

DE93019072 
DE93019073 
DE93019076 
DE93019080 
DE93019083 
DE93019084 
DE9301 9087 
DE93019092 
DE93019105 
DE93019110 
DE93019111 
DE93019114 
DE93019123 
DE93019125 
DE93019127 
DE93019128 
DE93019135 
DE93019141 


Report No. 


PNL-SA-22527 
ORNL/TM-11611 
DOE/ID/13040—21 
DOE/ER/61369—2 
CONF-921131—14-App.B 
DOE/LLW-—178 
EGG-M-92646 
EGG-M-92714 
EGG-M-93181 
EGG-M-92576 
CONF-910357-3 
DOE/BP/94402-6 
DOE/BP/99654—1 
DOE/BP/99654—2 
DOE/BP/99654-3 
DOE/BP/99654—4 
DOE/BP/99654-5 
DOE/BP/99654—11 
EGG-M-93147 
ANL/RE/CP-78652 
ANL/CHM/CP-80472 
ANL/MSD/CP-78121 
ANL/PHY/CP-78581 
ANL/CHM/CP-—79161 
ANL/RE/CP-78654 
GA-A-21342 
ANL/CMT/CP-79801 
ANL/MSD/CP-78507 
ANL/XFD/CP-—80438 
ANL/CHM/CP-80470 
ANL/PHY/CP—79498 
SAND-—93-0724C 
SAND-93-0179C 
ANL/RE/CP-78653 
ANL/EAIS/CP-80357 
BNL-49250 
BNL-49274 
BNL—-49333 
BNL-49334 
BNL-49335 
BNL-49331 
BNL—49330 
BNL-49328 
BNL-49288 
SSCL-Preprint-473 
SAND-93-1666C 
SAND-—93-0153C 
SAND-93-0181C 
SAND-93-0785C 
SAND-—93-1596C 
SAND—93-0441C 
SAND-93-1748C 
SAND-—-93-0114C 


SAND—92-2257C 
SAND-—93-0244C 
SAND-—92-2513C 
SAND-—93-1781C 
SAND-—92-2552C 
SAND-—93-1568C 


DOE/CE/73046-T1 


EGG-—10617-1213 
PNL-8678 
DOE/BP-2138 
DOE/BP-2139 
DOE/EA-0853 
WHC-SA-1765 
BNL—49362 


DOE/WIPP-93-030C 
DOE/WIPP-93-027C 


LBL-34353 
CONF-9306178— 
UCRL-JC—1 13740 


Order No. 


DE93019143 
DE93019144 
DE93019146 
DES3019147 
DE93019148 
DE93019153 
DE93019154 
DE93019155 
DE93019159 
DE93019160 
DE93019165 
DE93019166 
DE93019167 
DE93019168 
DE93019169 
DE93019176 
DE93019181 

DE93019183 
DE93019188 
DE93019196 
DE93019201 

DE93019203 
DE93019204 
DE93019206 
DE93019225 
DE93019227 
DE93019228 
DE93019229 
DE93019231 

DE93019232 
DE93019234 
DE93019236 
DE93019237 
DE93019238 
DE93019239 
DE93019240 
DE93019241 

DE93019243 
DE93019245 
DE9301 9247 
DE93019248 
DE93019249 
DE93019250 
DE93019253 
DE93019254 
DE93019255 
DE93019256 
DE93019258 
DE93019267 
DE93019270 
DE93019273 
DE93019277 
DES93019278 
DE93019288 
DE93019289 
DE93019290 
DE93019291 

DE93019293 
DE93019312 
DE93019314 
DE93019317 
DE93019318 
DE93019324 
DE93019328 
DE93019329 
DE93019331 
DE93019333 
DE9301 9337 
DE93019339 
DE93019341 
DE93019342 


Report No. 


UCRL-JC—1 11579 
UCRL-JC—1 13556 
UCRL-JC—1 13284 
UCRL-JC—1 14416 
UCRL-JC—1 14583 
UCRL-JC—1 14496 
UCRL-JC—1 12247 
UCRL-JC—1 13508 
UCRL-JC—1 13905 
UCRL-JC—1 14023 
CONF-930873—26 
CONF-930997—4 
CONF-930703-—21 
CONF-930722-22 
PNL-SA-—21290 
ORNL/FTR-4674 


PNWD-2113-HEDR 


CONF-9106190— 
LBL-33801 
CONF-9304191—1 
CONF-931148—2 
CONF-9309222—1 
CONF-930722-21 
LA-12595-PR 
ORNL/TM—-12414 
LBL-33271 
LBL-33805 
LBL-34309 
LBL-34069 
LBL-33303 
LBL-33195 
LBL-33270 
LBL-33802 
LBL-33282 
LBL-33803 
LBL-34374 
LBL-33806 
LBL-33868 
LBL-33308 
LBL-33800 
LBL-34068 
LBL-33288 
LBL-34294 
LBL-33279 
LBL-34335 
LBL-33269 
LBL-33278 


DOE/CE/15525-T6 


WSRC-IM-91-4 

WSRC-MS-93-234 
WSRC-MS-—93-230 
WSRC-MS—93-395 


SSCL-Preprint-406 
DOE/MC/26366—-93/C0194 
DOE/MC/27363-93/C0195 
DOE/MC/25006-93/C0196 
DOE/MC/28202-93/C0197 
DOE/MC/11076-93/C0201 
DPST-77-309 

SR/H-614 

WHC-SA-1911 
WHC-SA-—1899 
PATENTS-US—A7751855 
PATENTS-US—A7750680 
PATENTS-US—A7748586 
PATENTS-US—A7748373 
PATENTS-US—A7746535 
PATENTS-US—A7739378 
PATENTS-US—A7739368 
PATENTS-US—A7726610 
PATENTS-US—A7711684 


Order No. 


DE93019347 
DE93019354 
DE93019356 
DE93019360 
DE93019366 


DE93019367 
DE93019368 
DE93019369 
DE93019370 
DE93019371 
DE93019373 


DE93019378 
DE93019381 
DE93019382 
DE93019385 
DE93019386 
DE9301 9387 
DE93019388 
DE93019389 
DE93019390 
DE93019391 
DE93019392 
DE93019398 
DE93019399 
DE93019402 
DE93019405 
DE93019406 
DE93019407 
DE93019410 
DE93019411 
DE93019413 
DES3019414 
DE93019415 
DE93019416 
DE93019418 
DE93019419 
DE93019420 
DE93019421 
DE93019422 
DE93019423 
DE93019424 
DE93019426 
DE93019427 
DE93019428 
DE93019429 
DE93019430 
DE93019431 
DE93019432 
DE93019433 
DE93019434 
DE93019435 
DE93019436 
DE93019437 
DE93019438 
DE93019446 
DE93019451 
DE93019464 
DE93019465 
DE93019467 
DE93019468 
DE93019474 
DE93019475 
DE93019479 
DE93019480 


DE93019481 


Report No. 


DOE/EW/53023-T2 


DOE/MC/2901 1-93/C0198 


NPR-DEV—91 -362 
ORNL/M-2775 


DOE/SR/18035-T 1 -Vol.2- 


App.B-Pt.1 


DOE/SR/18035-T1 -Vol.2- 


App.B-Pt.2 


DOE/SR/18035-T1 -Vol.2- 


App.B-Pt.3 


DOE/SR/18035-T 1 -Vol.2- 


App.B-Pt.4 


DOE/SR/18035—T 1 -Vol.2- 


App.B-Pt.5 


DOE/SR/18035—T 1 -Vol.2- 


App.B-Pt.6 


DOE/SR/18035-—T1 -Vol.2- 


App.B-Pt.7 
UCRL-JC—1 13339 
UCRL-JC—1 13366 
UCRL-JC—109470 
FNAL-TM-—1792 
FNAL/C—93/1 22-E 
FNAL/C—93/128 
FNAL/C-—93/219 
FNAL/C—93/220 
FNAL/C—93/221 
FNAL/C—93/222 
FNAL/C—93/223 
CONF-9310102-5 
UCRL-CR-113135 
FNAL/C—92/387 
SAND-93-0178C 
SAND-—93-1914C 
SAND-—93-0456C 
SAND—92-2759C 
SAND-93-1630C 
SAND-92-2812C 
SAND-93-1890C 
SAND-93-0298C 
SAND-93-0336C 
SAND-93-1846C 
SAND-93-1844C 
SAND-93-0385C 
SAND—93-1618C 
SAND-—93-0241C 
SAND-—93-0293C 
SAND-—93-1640C 
SAND-93-7059C 
SAND-93-1629C 
SAND-—92-2089C 
SAND-92-2754C 
SAND-93-1639C 
SAND-—93-0386C 
SAND-93-1686C 
SAND-93-1565C 
SAND-93-1889C 
SAND-93-1837C 
SAND-93-1872C 
SAND-93-1756C 
SAND-93-1850C 
DOE/ER/61224—2 
DOE/CH/10533-T1 
SRL-ETS—92-0061 
ANL-93/17 
PPPL-CFP—2886 
PPPL-CFP-—2913 
IR-CR-93070 
IR-CR-93072 
DOE/BP/0091 1-2 
DOE/BP/21985-3 


DE93019142 DE93019343 PATENTS-US—A7681269 DE93019481 DOE/BP/99654—12 
a i a a eee 
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DE93019482 


Order No. Report No. Order No. Report No. Order No. 


Report No. 


DE93019482 
DE93019483 
DE93019484 


DOE/BP/99654-6 
DOE/BP/99654-8 
DOE/BP/99654—10 


DE93019614 
DE93019616 
DE93019617 


PNL-SA-22362 
UCRL-CR-114992-Vol.1 
UCRL-JC—1 12599 


DE93019869 
DE93019872 
DE9301 9873 


DOE/METC/C—93/7093 
DOE/METC/C—93/7100 
DOE/METC/C—93/7090 


DE93019485 
DE93019487 
DE93019488 
DE93019489 
DE93019490 
DE93019491 

DE93019493 
DE93019495 
DE93019496 
DE93019503 
DE93019504 
DE93019507 
DE93019509 
DE93019511 

DE93019512 
DE93019513 
DE93019516 
DE93019517 
DES93019519 
DE93019520 
DE93019521 

DE93019522 
DE93019523 
DE93019525 
DE93019527 
DE93019531 

DE93019532 
DE93019534 
DE93019535 
DE93019536 
DE93019537 
DE93019538 
DE93019539 
DE93019540 
DE93019542 
DE93019543 
DE93019544 
DE93019546 
DE93019547 
DE93019548 
DE93019549 
DE93019550 
DE93019552 
DE93019553 
DE93019556 
DE93019557 
DE93019560 
DE93019563 
DE93019564 
DE9301 9566 
DE9301 9567 
DE93019569 
DE93019570 
DE93019571 

DE93019572 
DE93019573 
DE93019575 
DE93019577 
DE93019578 
DE93019579 
DE93019581 
DE93019582 
DE93019585 
DE93019594 
DE93019602 
DE93019603 
DE9301 9604 
DE93019607 
DE93019610 


878 


DOE/BP-2140 
DOE/RL-92-17 
DOE/BP/18955-1 
DOE/BP/00467-1 
DOE/BP/20291-1 
WHC-SA-2046 
IR-CR-93071 
DOE/WIPP-91-029-Rev.1 
DOE/WIPP-91-036 
ANL/MSD/CP-79538 
ANL/MCS/CP-80513 
ANU/APS/IN/VIB-92/5 
ANL/ES/CP-80072 
ANUES/CP-78818 
ANL/ES/CP-80045 
ANL/ES/CP-79996 
ANL/CMT/CP-79776 
ANL/CHM/CP-79885 
ANL/MSD/CP-79655 
ANL/MSD/CP-79659 
ANL/MSD/CP-79660 
ANL/MSD/CP-79661 
ANL/MSD/CP-79636 
ANU/ER/CP-78472 
ANL/MCT/CP-78815 
ANL/EA/RP-80447 
DOE/FE/61680-H3 
ANU/ES/CP-80516 
ANL/MCS/CP--80512 
ANL/CMT/CP-80209 
ANL-HEP-CP-93-61 
ANL/RE/CP-78821 
ANURE/CP-78944 
ANL/RE/CP-78969 
ANURE/CP-77120 
ANU/RE/CP-77119 
ANL/MSD/CP-79555 
ANL/FC/CP-78624 
UCRL-JC—1 12493 
UCRL-ID-111753 
LA-12572-ENV 
UCRL-LR-114552 
UCRL-52000-93-4 
BNL-52386 
ANUES/CP-79376 
ANUES/CP-79233 
ANUEAIS/RP-75539 
UCRL-CR-114004-App.A-H 
BNL-48724 
ANL/MCS/CP-80518 
ANL/MSD/CP-79635 
ANL/XFD/CP-80547 
ANLU/RA/CP-77458 
ANURE/CP-76971 
ANL/ES/CP-79652 
ANL/RE/CP-78984 
UCRL-JC—1 13744 
UCRL-JC—1 14801 
DOE/EH-231/005/0293 
DOE/RL-93-63 
PNL-8764 
SAND-93-0455 
UCRL-ID-114993-App.B 
UCRL-JC—114071 
ORNUVER-148 
UCRL-JC-111938 
UCRL-JC—112510 
UCRL-JC~1 12492 
UCRL-JC~1 14087 
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DE93019618 
DE93019627 
DE93019628 
DE93019638 
DE9301 9680 
DE93019683 
DE9301 9684 
DE93019685 
DE9301 9686 
DE93019689 
DE9301 9690 
DE93019701 

DE93019702 
DE93019703 
DE93019710 
DE93019711 

DE93019713 
DE93019714 
DE93019715 
DE93019716 
DE93019721 

DE93019723 
DE93019727 
DE93019728 
DE93019729 
DE93019730 
DE93019731 

DE93019733 
DE93019736 
DE93019742 
DE93019743 
DE93019744 
DE93019745 
DE93019746 
DE93019747 
DE93019749 
DE93019751 

DE93019755 
DE93019756 
DE93019757 
DE93019759 
DE93019760 
DE93019761 

DE93019762 
DE93019763 
DE93019764 
DE93019765 
DE93019766 
DE93019768 
DE93019769 
DE93019770 
DE93019771 

DE93019774 
DE93019775 
DE93019819 
DE93019821 

DE93019823 
DE93019825 
DE93019827 
DE93019828 
DE93019830 
DE93019832 
DE93019836 
DE93019840 
DE93019841 
DE93019844 
DE93019845 
DE93019847 
DE93019868 


UCRL-CR-114985 
UCRL-CR-—113904 
UCRL-JC—1 14817 
HAN-—16703 
LA-12618-PR 


CONF-9305134—4-App.B 


DOE/DP/40200-—267 
LA-12368-MS 
LA-12369-MS 
DOE/DP-40200-265 
DOE/BP/62611-—2 
HAN-2555 
HAN-—18428 
HAN-—18702 
HAN-20821 
HAN-21074 
HAN-21735 
HAN-22143 
HAN-22444 
HAN-22841 
HAN-24480 
HAN-—25176 
HAN-26526 
HW-55910-Del. 
DOE/RW-93019729 
EML-554 

EML-—555 
SAND-93-1940C 


DOE/METC/C—93/7088 


SSCL-Preprint-321 
SSCL-Preprint-485 
SSCL-Preprint-324 
SSCL-Preprint-322 
SSCL-Preprint-488 
SSCL-Preprint-489 
ANL/XFD/CP-79800 
ANL/FC/CP-—78553 
ANL/PHY/CP-—79375 
ANL/CHM/CP-79390 
ANL/ET/CP-—79520 
ANL/PHY/CP-—79883 
ANL/PHY/CP-—79882 
ANL/IFR/CP-—80233 
ANL/CHM/CP-—78700 
ANL/CHM/CP--80002 
ANL/CMT/CP-78475 
ANL/CMT/CP-78478 
ANL/CHM/CP-—78508 
ANL/MSD/CP-79820 
ANL/CMT/CP-—78666 
ANL/CHM/CP-78501 
ANL/CHM/CP-—78384 
KCP-613-5132 
BNL-52384 
IR-CR-93073 
PPPL-CFP—2957 
SSCL-Preprint-493 
DOE/ER/53266—45 
WSRC-MS-93-4 14 
WSRC-TR-93-279 
CONF-930787— 
WSRC-MS-—93-255 
WSRC-MS-93-281 
ANL/APO/CP-80362 
EGG—11265-1029 


DOE/EIA-0121(93/1Q) 


BNL-49361 
BNL—48823 
ANL/EAIS/TM-100 


DE93019882 
DE93019897 
DE93019899 
DE93019900 
DE93019901 

DE93019902 
DE93019903 
DE93019904 
DE93019905 
DE9301 9906 
DE93019907 
DE93019908 
DE93019909 
DE93019910 
DE93019911 

DE93019913 
DE93019917 
DE93019918 
DE93019919 
DE93019921 

DE93019922 
DE93019923 
DE93019929 
DE9301 9937 
DE93019943 
DE93019944 
DE93019945 
DE93019946 
DE93019948 
DE93019949 
DE93019951 

DE93019954 
DE93019975 
DE93019976 
DE93019980 
DE93019982 
DE93019983 
DE93040013 
DE93040018 
DE93040023 
DE93040032 
DE93040034 
DE93040035 
DE93040036 
DE93040037 
DE93040039 
DE93040041 

DE93040042 
DE93040044 
DE93040045 
DE93040049 
DE93040053 
DE93040055 
DE93040056 
DE93040057 
DE93040059 
DE93040060 
DE93040062 
DE93040063 
DE93040066 
DE93040068 
DE93040071 
DE93040074 
DE93040077 
DE93040080 
DE93040086 
DE93040087 
DE93040090 
DE93040091 


UCRL-ID—110710 


DOE/MC/28053-—93/C0203 


FNAL/C—93/206-E 
FNAL/C—93/199-E 
FNAL/C—93/211-E 
FNAL/C—93/1 92 

FNAL/C—93/209-E 
FNAL/C—93/208-E 
FNAL/C—93/201 -E 
FNAL/C—93/198-E 
FNAL/C—93/200-E 
FNAL/C—93/202-E 
FNAL/C—93/1 85 

FNAL/C—93/205-E 
UCRL-JC—1 12696 
UCRL-JC—1 13401 
UCRL-JC—1 11593 


UCRL-JC—111340-Rev.1 


UCRL-CR-—114516 
UCRL-JC—1 10248 
UCRL-JC—1 12935 
UCRL-JC—1 14989 
ANL-93/24 
BNL-49140 
UCRL-JC—1 13458 
UCRL-JC—1 13695 
UCRL-JC—1 12768 
UCRL-JC—1 13482 
UCRL-JC—111524 
UCRL-JC—1 13296 
UCRL-JC—1 13183 
ORNL/TM-—12359 
WHC-SA-1819 
WHC-SA-1824 
LBL-33280 
WHC-SP-0275-Rev.6 
DOE/RL-—93-59 
DNA-TR-93-62 
DOE/MC/29113-3405 
DOE/ET/15601—T57 
LA-12575-MS 
BNL—49371 
DOE/MC/29268-3401 
DOE/MC/11076-3383 
BNL-49411 
BNL-49409 
BNL-49370 
BNL-48768 
BNL-49410 
BNL-49363 
SAND-—92-2531C 
SAND—93-1911C 
DOE/EH-0334 
SAND-93-1847C 
SAND—93-1703C 
SAND-93-1990C 
SAND—93-0305C 
LA-UR-93-2909 
LA-UR-93-2908 
ORNL/NERP-7 
DOE/MC/10637-3384 
BNL—49358 
DOE/EE-—0005 
BNL—49379 
DOE/R6/99202-T3 
WSRC-TR-93-060 
WSRC-RP-91-041 
LA-UR-—93-2882 
LA-UR-93-2881 





Order No. 


DE93040093 
DE93040100 
DE93040103 
DE93040104 
DE93040108 
DE93040109 
DE93040110 
DE93040112 
DE93040113 
DE930401 14 
DE93040116 
DE93040117 
DE93040118 
DE93040119 
DE93040121 
DE93040131 
DE93040133 
DE93040134 
DE93040135 
DE93040136 
DE93040137 
DE93040138 
DE93040139 
DE93040140 
DE93040141 
DE93040145 
DE93040149 
DE93040151 
DE93040154 
DE93040155 
DE93040157 
DE93040158 
DE93040160 
DE93040163 
DE93040165 
DE93040167 
DE93040168 
DE93040170 
DE93040171 
DE93040172 
DE93040173 
DE93040174 
DE93040175 
DE93040177 
DE93040179 
DE93040180 
DE93040181 
DE93040184 
DE93040185 
DE93040186 
DE93040191 
DE93040192 
DE93040193 
DE93040197 
DE93040198 
DE93040199 
DE93040201 
DE93040205 
DE93040208 
DE93040211 
DE93040214 
DE93040224 
DE93040225 
DE93040226 
DE93040233 
DE93040234 
DE93040236 
DE93040238 
DE93040240 
DE93040241 
DE93040242 
DE93040243 


Report No. 


LA-UR-93-2943 
LA-UR-—93-2924 
LA-UR-93-2961 
LA-UR-93-2957 
DOE/EIA-0130(93/08) 
ORNL/TM-—12458 
ORNL/TM—-12459 
WHC-SA-1746 
LBL-33312 
LBL-34224 
LBL-33309 
LBL-33272 
LBL-33873 
LBL-34279 
LBL-34261 


bs 


-UR-93-3080 
-UR-93-3082 
-UR-93-3086 
-UR-93-3088 
-UR-93-3089 
-UR-93-3101 
-UR-93-3120 
-UR-—93-3137 
-UR-93-3139 
LA-UR-93-3160 
LA-UR-—93-3164 
LA-UR-—93-3173 
LA-UR-93-3175 
LA-UR-—93-3185 
BNL-—48537 
BNL-49313 
BNL-49316 
BNL—49346 
BNL-—49360 
BNL—48532 
BNL-48141 
BNL-—49382 
BNL-49380 
BNL-—49383 
BNL-48538 
BNL-49381 
WSRC-MS-93-021 
WSRC-MS-92-396 
CONF-920721 8-1 
CONF-91 1033-7 
LA-UR-93-2549 
LA-UR-93-3041 
LA-UR-93-3039 
LA-UR-93-3194 
SAND-93-1518 
UCRL-52000-93-5 
ANL/EAIS/TM-102 
SAND-—91-2579/2 
SAND-93-0773 
SAND-—93-0951 
SAND-93-1612 
DOE/FE/61594-T 1 
DNA-TR-92-132 
BCS—9214754 
ANL/CMT/CP-—78665 
ANL/FC/CP-—79115 
ANL/RE/CP-79630 
ANL/CMT/CP-—78476 
ANL/CHM/CP-79391 
ANL/RA/CP-—78676 
ANL/FC/CP-78576 
ANL/FC/CP-—78118 
ANL/CMT/CP-—79337 


SSSESESS 


Order No. 


DE93040244 
DE93040245 
DE93040247 
DE93040257 
DE93040262 
DE93040266 
DE93040267 
DE93040268 
DE93040269 
DE93040271 

DE93040272 
DE93040274 
DE93040280 
DE93040283 
DE93040284 
DE93040285 
DE93040286 
DE93040287 
DE93040289 
DE93040290 
DE93040291 

DE93040292 
DE93040293 
DE93040294 
DE93040298 
DE93040301 

DE93040311 

DE93040312 
DE93040314 
DE93040315 
DE93040316 
DE93040321 

DE93040322 
DE93040323 
DE93040324 
DE93040325 
DE93040326 
DE93040327 
DE93040328 
DE93040329 
DE93040334 
DE93040335 
DE93040337 
DE93040349 
DE93040358 
DE93040372 
DE93040375 
DE93040380 
DE93040381 

DE93040385 
DE93040387 
DE93040388 
DE93040389 
DE93040390 
DE93040391 

DE93040392 
DE93040393 
DE93040395 
DE93040398 
DE93040400 
DE93040401 

DE93040404 
DE93040406 
DE93040407 
DE93040410 
DE93040414 
DE93040415 
DE93040416 
DE93040418 
DE93040419 
DE93040420 
DE93040421 


Report No. 


ANL/MSD/CP-79645 
ANL/FC/CP-—78117 
LA-UR-93-2759 
LA-UR-93-2852 
LA-UR-93-2820 
CONF-9307118—-2 
CONF-9305210-3 
CONF-9308122-5 
CONF-9304144—12 
ANL/XFD/CP-—80642 
ANL/XFD/CP-80611 
ANL/CMT/CP-80618 
ANL/MSD/CP-80610 
CONF-920948—20 
CONF-920948-18 
CONF-920948—19 
LBL-33225 
LBL-33226 
LBL-33575 
LBL-34244 
LBL-33500 
LBL-34318 
LBL-34337 
DOE/EIA-0555(93)/1 
LBL-34371 
LBL-34400 
BNL-49177 
WHC-SP-—1009 
WHC-MR-0383 
WHC-EP-0461-Rev.1 
WHC-SA-1482 
WHC-SP-0873 
WHC-EP-0625 
PNL-SA-22711 
PNL-—8585 
BNL-49384 
BNL-49386 
PNL-SA-22847 
BNL-—49429 
BNL-49430 
DOE/MWIP—4 
WHC-EP-—0671 
WHC-SP-0918 
DOE/MC/23075-3390 
DOE/MC/24 167-3418 
GA-A-20941 
DOE/MC/21023—93/C0214 
DOE/METC/C—93/7094 
ANL/ES/PROC-—79713 
ANL/ACTV-91/4-Rev. 
LA-UR-89-3738 
LA-UR-90-3796 
LA-UR-91-3101 
LA-12622-T 
WHC-EP-0597 
WHC-EP-—0664 
WHC-SD-EN-AP-141 
WHC-MR-0420 
ANL-93/14 
DOE/EIA-0109(93/08) 
DOE/EIA-0035 (93/08) 
WHC-EP—0666 
WHC-SA-1880 
WHC-SA-1878 
DOE/RL-—93-04-Rev.1 
TVA/WR-92/25 
TVA/WR-92/21 
TVA/WR-92/23 
TVA-93040418 
TVA-93040419 
TVA-93040420 
TVA-93040421 


Order No. 


DE93040422 
DE93040424 
DE93040425 
DE93040429 
DE93040430 
DE93040431 

DE93040432 
DE93040433 
DES3040434 
DE93040435 
DE93040436 
DE93040437 
DE93040439 
DE93040442 
DE93040443 
DE93040444 
DE93040446 
DE93040447 
DE93040449 
DE93040450 
DE93040451 

DE93040452 
DE93040453 
DE93040454 
DE93040455 
DE93040460 
DE93040461 

DE93040462 
DE93040463 
DE93040464 
DE93040465 
DE93040466 
DE93040467 
DE93040468 
DE930404639 
DES93040470 
DE93040471 

DE93040472 
DE93040473 
DE93040474 
DE93040475 
DE93040476 
DE93040477 
DE93040478 
DE93040479 
DE93040480 
DE93040481 

DE93040482 
DE93040488 
DE93040489 
DE93040491 

DE93040492 
DE93040493 
DE93040494 
DE93040496 
DE93040497 
DE93040498 
DE93040500 
DE93040501 

DE93040502 
DE93040504 
DE93040505 
DE93040509 
DE93040510 
DE93040515 
DE93040518 
DE93040523 
DE93040524 
DE93040525 
DE93040527 
DE93040528 
DE93040533 


Report No. 


TVA/WR-93/6 


TVAWR-93/6-App.B 


SAND-91-7097 
PPPL-2898 
PPPL-2931 
PPPL-—2934 
PPPL-—2928 
PPPL-2936 
PPPL-2932 
PPPL—2933 


UCRL-LR-105821-93-2 


KAPL-4761 


UCRL-ID—114297 
UCRL-ID—115107 


LBL-33608 
LBL-31885 
LBL-33814 
LBL-33599 
LBL-33867 
LBL-33994 
LBL-34367 
LBL-34423 
LBL-34519 


DOE/PC/89781-T2 


BNL-48536 
HAN-27881 
HAN-28172 
HAN-28600 
HAN-29326 
HAN-30097 
HAN-30310 
HAN-34281 
HAN-34657 
HAN-36409 
HAN-36780 
HAN-37110 
HAN-27475 
HAN-31070 
HAN-3 1402 
HAN-32190 
HAN-35016 
HAN-33448 
HAN-32572 
HAN-32972 
HDC—2529 


ORNL/TM—12439 


ORNUM-2270 


ORNL/TM-—12447 
UCRL-JC—1 13857 
CONF-9309103—Absts. 
UCRL-CR-115108 
CONF-9305224— 


UCRL-21174 


UCRL-JC—1 14130 
UCRL-CR-114004 
UCRL-ID—112775-Rev.1 
UCRL-JC—1 12208 
UCRL-JC—114129 
LA-UR-92-3277 
LA-UR-92-1158 


LA-UR-92-518 
LA-UR-92-500 


LA-UR-93-2120 
LA-UR-93-2150 
DOE/PC/90043-T 11 
DOE/PC/91041-T7 
DOE/PC/88879-T4 
DOE/PC/88879-T5 
LA-SUB—-93-202 


PPPL-—2937 


ORNL/Sub-89-SB182/1 
UCRL-CR-114866 
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DE93040536 


Order No. 


DE93040536 
DE93040539 
DES3040542 
DE93040543 
DE93040544 
DE93040545 
DE93040550 
DE93040552 
DE93040556 
DE93040557 
DE93040558 
DE93040559 
DE93040561 

DE93040563 
DE93040565 
DE93040567 
DE93040569 
DE93040571 

DE93040572 

DE93040574 
DE93040575 
DES93040577 
DE93040578 
DE93040580 

DE93040584 
DE93040585 

DE93040586 
DE93040587 
DE930405390 

DE93040592 

DES93040595 

DE93040596 
DE93040607 

DE93040613 

DE93040615 
DE93040617 
DE93040619 
DE93040621 

DE93040622 
DE93040623 
DE93040624 
DE93040632 
DE93040635 
DE93040639 
DE93040641 

DE93040645 
DE93040646 
DE93040647 
DE93040648 
DE93040649 
DE93040650 
DE93040651 

DE93040652 
DE93040653 
DE93040654 
DE93040655 
DE93040656 
DE93040657 
DE93040658 
DE93040660 
DE93040661 

DE93040667 
DE93040669 
DE93040672 
DE93040673 
DE93040674 
DE93040675 
DES3040681 
DE93040687 
DE93040688 
DE93040693 
DE93040695 


880 


Report No. 


UCRL-JC—113253 
UCRL-CR-114855 
UCRL-JC—113801 
UCRL-JC—113765 
UCRL-JC—1 10049-Rev.2 
UCRL-JC—1 13766 
UCRL-JC—1 11286-Rev.1 
UCRL-JC—115114 
LA-SUB-93-270 
DOE/PC/89760-T12 
DOE/PC/89780-T1 1 
LA-SUB-93-289 
LA-SUB-93-206 
LA-SUB-93-281 
LA-SUB-93-277 
LA-SUB-93-287 
LA-SUB-93-221 
LA-SUB-93-264 
LA-SUB-93-217 
TVA/WM-93/1 1 
TVA/WM-93/20 
TVA/WM-93/22 
TVA/WM-93/23 
DOE/PC/88932-T14 
LA-SUB-93-188 
LA-SUB~93-190 
LA-SUB-93-200 
LA-SUB-93-256 
LA-SUB-93-243 
ORNL/TM-12417 
ORNL/M-2648/R3 
ORNL/M-2910 
LBL-34375 
DOE/PC/91304-T6 
DOE/ER/61517-1 
DOE/PC/90287-T11 
DOE/PC/92151-T2 
DOE/PC/92539-3 
DOE/PC/91311-T7 
DOE/PC/92526-T3 
DOE/PC/92550-3 
DOE/PC/90047-T7 
WSRC-TR-93-272 
LBL-33920 
KCP-613-5079 
ANL-92/40 
DOE/PC/88879-T6 
DOE/PC/89883-70 
SAND-93-1431 
SAND-93-1754 
UCRL-ID-106454-93-3 
UCRL-ID-114856 
CRL-ID-114813 
UCRL-ID-114814 
UCRL-ID-114811 
ORNL/TM-12462 
UCRL-LR-114995 
WAPD-TM-1629 
DOE/EH-0336 
DOE/S—00097P-Vol.3 
DOE/EH-0332P 
PNL-SA-22904 
PNL-SA-22956 
LA-SUB-93-213-1 
DOE/EIA-0191 (92) 
DOE/PC/89762-T19 
DOE/PC/90537-T9 
DOE/MC/24257-3437 
DOE/ER/13032-2 
DOE/ER/61229-2 
UCRL-LR-111984-93-2 
LA-12612-MS 


ERA Vol. 18, No. 12 


Order No. 


DE93040696 
DE93040697 
DE93040706 
DE93040709 
DE93040721 

DE93040725 
DE93040726 
DE93040727 
DE93040728 
DE93040731 

DE93040735 
DE93040737 
DE93040738 
DE93040744 
DE93040745 
DE93040746 
DE93040747 
DE93040748 
DE93040749 
DE93040754 
DE93040773 
DE93040774 
DE93040775 
DE93040776 
DE93040777 
DE93040778 
DE93040779 
DE93040780 
DE93040781 

DE93040782 
DE93040783 

DE93040787 
DE93040789 
DE93040790 
DE93040791 

DE93040792 

DE93040793 
DE93040794 

DE93040795 
DE93040798 
DE93040801 

DE93040802 
DE93040803 
DE93040811 

DE93040813 
DE93040818 
DE93040819 
DE93040825 
DE93040827 
DE93040831 

DE93040832 
DE93040833 
DE93040837 
DE93040838 
DE93040839 
DE93040841 

DE93040842 
DE93040843 
DE93040847 
DES93040848 
DE93040852 
DE93040861 
DE93040862 
DE93040863 
DE93040864 
DE93040870 
DE93040871 
DE93040885 
DE93040888 
DE93040891 
DE93040894 
DE93040896 


Report No. 


UCRL-ID—115116 
UCRL-ID—114069 
DOE/ER/40680-1 
DOE/PC/91293-T3 
SAND-93-0070 
WSRC-RP-92-1403 
WSRC-TR-93-321 
ESH-EMS—91-0093 
DOE/EM-0001 
EGG—-1 1265-5007 
ANL/NDM-129 
WSRC-TR-93-075 
WSRC-TR-93-076 
ESH-EMS—92-0038 
DOE/AL/62350-33D 
DOE/AL/62350-47D 
DOE/AL/62350-35F-Rev. 1 
DOE/AL/62350-58F 
IS-M-750 
SAND-93-1881C 
HAN-26821 
HAN-29628 
HAN-33818 
HAN-36095 
HW-36134 
HW-37928 
HW-39847 
HW—44305 
HW-44506 
HW-46019 
HW-46138 
HW-60892-RD 
HW-64654 
HW-695 17 
HW-77820 
HW-—78100 
HW-—79665 

HW-843 17 
HW-71990 
DOE/ER/61010-T12 
ANL-HEP-TR-93-62 
ANL-HEP-—TR-90-90 
ANL-HEP-TR-91-20 
ANL-HEP-TR-91-49 
ANL-HEP-TR-90-108 
KCP-—613-5112 
KCP-—613-5219 
LA-SUB-93-213-2 
ANL/ET/CP-—78285 
UCRL-JC—1 14239 
UCRL-ID—112709 
LA-UR—93-2834 
PNL-—8792 
PNL-—8817 
ANL/MSD/PP-76591 
ORNL/Sub-90-SF521/01 
UCRL-JC—112578 
UCRL-CR-114650 
UCRL-CR-111456-Pt.1 
UCRL-JC—1 14858 
UCRL-JC—1 14594 
DOE/ER/40150—233 
DOE/ER/40150—231 
DOE/ER/40150—230 
DOE/ER/40150—242 
DOE/ER/40150—237 
DOE/ER/40150-235 
ANL/CHM/PP-77691 
ANL/CHM/PP-—73530 
ANL/BIM/PP-—77686 
ANL/ER/PP-74801 
ANL/FP/PP-68403 


Order No. 


Report No. 


DE93040898 .SAND-—93-1352C 


DE93040903 
DE93040906 
DE93040907 
DE93040911 

DE93040912 
DE93040913 
DE93040914 
DE93040915 
DE93040916 
DE93040924 
DE93040925 
DE93040927 
DE93040928 
DE93040929 
DE93040934 
DE93040935 
DE93040936 
DE93040938 
DE93040940 
DE93040941 

DE93040942 
DE93040946 
DE93040947 
DE93040948 
DE93040949 
DE93040950 
DE93040953 

DE93040954 
DE93040955 
DE93040956 
DE93040959 
DE93040960 
DE93040961 

DE93040962 
DE93040963 
DE93040964 
DE93040966 
DE93040967 
DE93040968 
DE93040970 
DE93040971 

DE93040972 
DE93040973 
DE93040975 
DE93040976 
DE93040979 
DE93040981 

DE93040982 
DE93040983 
DE93040986 
DE93040988 
DE93040989 
DE93040991 

DE93040993 
DE93040994 
DE93040995 
DE93040998 
DE93040999 
DE93041000 
DE93041001 
DE93041002 
DE9304 1004 
DE93041005 
DE9304 1006 
DE93041007 
DE93041008 
DE93041009 
DE93041010 
DE93041011 
DE93041012 
DE93041019 


DOE/MWIP-8-Vol.1 
NIPER—700-Vol.2 
WSRC-MS-93-193 
DOE/ET/53088-617 
DOE/ET/53088-618 
DOE/ET/53088-619 
DQE/ET/53088-620 
WSRC-TR-93-174 
WSRC-TR-93-077 
SSCL-Preprint-501 
SLAC-PUB-6006 
LBL-34572 
DOE/WIPP-93-019-Vol.1 
LBL-34459 
SSCL-636 
SSCL-638 
SSCL-635 
SLAC-PUB-6007 
SLAC-PUB-6038 
SLAC-PUB-6070 
SLAC-PUB-6074 
SLAC-PUB-6086 
SLAC-PUB-6088 
SLAC-PUB-6089 
SLAC-PUB-6093 
SLAC-PUB-6100 
SLAC-PUB-6104 
SLAC-PUB-6105 
SLAC-PUB-6106 
SLAC-PUB-6107 
SLAC-PUB-6110 
SLAC-PUB-6111 
SLAC-PUB-6112 
SLAC-PUB-6114 
SLAC-PUB-6116 
SLAC-PUB-6117 
SLAC-PUB-6119 
SLAC-PUB-6121 
SLAC-PUB-6122 
SLAC-PUB-6124 
SLAC-PUB-6125 
SLAC-PUB-6128 
SLAC-PUB-6144 
SLAC-PUB-6141 
ORNL/TM-—11073 
HW-48904 
HW-47889 
HW-45558 
HW-50209 
SLAC-PUB-6205 
SLAC-PUB-6207 
SLAC-PUB-6208 
SLAC-PUB-6210 
SLAC-PUB-6212 
SLAC-PUB-6213 
SLAC-PUB-6214 
SLAC-PUB-6217 
HW-46384 
HW-47011 
HW-47033 
SLAC-PUB-6220 
SLAC-PUB-6233 
SLAC-PUB-6234 
SLAC-PUB-6236 
SLAC-PUB-6242 
SLAC-PUB-6243 
SLAC-PUB-6244 
SLAC-PUB-6246 
SLAC-PUB-6249 
SLAC-PUB-6252 
SLAC-PUB-6281 





Order No. 


DE93041024 
DE93041027 


DE93041028 
DE93041029 


DE93041030 
DE93041031 
DE93041032 
DE9304 1033 


DE93041034 
DE93041035 


DE93041036 
DES3041042 
DE93041052 
DE93041056 
DE93041057 
DE93041060 
DE93041061 

DE93041062 
DE93041063 
DE93041068 
DE93041076 
DE93041078 
DE93041080 
DE93041081 

DE93041085 
DE93041089 
DE930410390 
DE93041091 

DE93041092 
DE93041093 
DE93041094 
DE93041097 
DE93041098 
DE93041101 

DE93041104 
DE93041118 
DE93041119 
DE93041122 
DE93041124 
DE93041125 
DE93041128 
DE93041129 
DE93041132 
DE93041136 
DE93041145 
DE93041150 
DE93041153 
DE93041154 
DE93041155 
DE93041157 
DE93041158 
DE93041160 
DE93041167 
DE93041168 
DE93041185 
DE93041193 
DE93041196 
DE93041197 
DE93041198 
DE93041199 
DE93041200 
DE93041201 

DE93041202 
DE93041203 
DE93041204 
DE93041205 


Report No. 


SLAC-PUB-6310 
DOE/AL/62350—-40PF- 
Attach.2 
DOE/AL/62350—40PF- 
Attach.3-4 
DOE/AL/62350—-40PF- 
Attach.3-App.A 
DOE/AL/62350—21D 
DOE/AL/62350-21D-Attach.2 
DOE/AL/62350—21D-Attach.3 
DOE/AL/62350—21D- 
Attach.3-App.A 
DOE/AL/62350—21 D- 
Attach.3-App.B 
DOE/AL/62350—21 D- 
Attach.3-App.C 
DOE/AL/62350—21D-Attach.4 
ORNL-6761 
SLAC-PUB-6148 
SLAC-PUB-6153 
SLAC-PUB-6154 
SLAC-PUB-6160 
SLAC-PUB-6162 
SLAC-PUB-6164 
SLAC-PUB-6165 
SLAC-PUB-6176 
SLAC-PUB-6184 
SLAC-PUB-6191 
SLAC-PUB-6193 
SLAC-PUB-6195 
SLAC-PUB-6335 
DOE/ER/40039-39 
DOE/ER/60606-1 
HW-47087 
HW-33454 
HW-17091 
HW-11125 
HW-55450 
DOE/RL-93-25 
SAND-—93-1430 
DOE/EIA—0380(93/09) 
UCRL-MA-1 15210 
BNL-49418 
WHC-SD-EN-AP-146 
IS-T-—1670 
IS-T-1659 
DOE/EIA-M054 
KCP-613-5282 
WSRC-RP-—93-610 
DOE/PC/90167-T10 
SAND—93-2081C 
BNL-—49365 
BNL-49421 
BNL-49465 
BNL—49432 
IS-T—1640 
ANL/MSD/CP-79818 
ANL/ET/CP-—79533 
ANL/ES/CP-80089 
ANL/XFD/CP-79798 
ANL/PHY/CP—79895 
DOE/ID/12651—3-Vol.1-Bk.1 
DOE/ID/12651-3-Vol.1-Bk.2 
DOE/ID/12651-3-Vol.1-Bk.3 
DOE/ID/12651—3-Vol.1-Bk.4 
DOE/ID/12651—3-Vol.1-Bk.5 
DOE/ID/12651-—3-Vol.1-Bk.6 
DOE/ID/12651—3-Vol.1-Bk.7 
DOE/ID/12651—3-Vol.1-Bk.8 
DOE/ID/12651-3-Vol.1-Bk.9 
DOE/ID/12651—3-Vol.2-Bk.1 
DOE/ID/12651-—3-Vol.2-Bk.2 


Order No. 


DE9304 1207 
DE9304 1208 
DE93041209 
DE93041210 
DE93041211 
DE93041212 
DE93041214 
DE93041215 
DE93041216 
DE93041218 
DE93041220 
DE93041221 

DE93041222 
DE93041223 
DE93041224 
DE93041225 
DE93041227 
DE93041229 
DE93041231 

DE93041232 
DE93041233 
DE9304 1234 
DE93041235 
DE9304 1236 
DE9304 1237 
DE93041238 
DE93041239 
DE93041240 
DE9304 1241 

DE93041242 
DE93041244 
DE93041245 
DE9304 1246 
DE93041247 
DE93041248 
DE93041250 
DE93041251 

DE93041255 
DE93041256 
DE93041257 
DE9304 1261 

DE93041263 
DE93041264 
DE93041265 
DE93041266 
DE93041270 
DE93041272 
DE93041273 
DE93041274 
DE93041275 
DE93041276 
DE93041277 
DE93041278 
DE93041279 
DE93041283 
DE93041284 
DE93041290 
DE93041294 
DE93041295 
DE9304 1296 
DE93041297 
DE93041307 
DE93041309 
DE93041311 

DE93041312 
DE93041313 
DE93041314 
DE93041316 
DE93041321 
DE93041323 
DE93041326 
DE93041327 


Report No. 


DOE/ID/12651-—3-Vol.4-Bk.1 
DOE/ID/12651-3-Vol.4-Bk.2 
DOE/ID/12651-3-Vol.4-Bk.3 
DOE/ID/12651-3-Vol.4-Bk.4 
DOE/ID/12651-3-Vol.4-Bk.5 
ORNL/M-490 
ORNL/M-734 
DOE/MC/26042-3450 
DOE/MC/26042-3448 
DOE/MC/241 16-3415 
DOE/PC/91306-7 
DOE/PC/91287-9 
DOE/PC/91297-7 
DOE/PC/89775-13 
DOE/PC/91302-7 
DOE/PC/92156—4 
DOE/FE/61679-T32 
DOE/PC/92150-T4 
DOE/PC/91155-T3 
DOE/PC/92529-T3 
DOE/PC/92530-T4 
DOE/PC/92531-T2 
DOE/PC/92532-T4 
DOE/PC/92543-T3 
DOE/PC/91286-T7 
DOE/PC/91290-T7 
DOE/PC/91288-T9 
DOE/PC/92122-T2 
DOE/PC/92122-T3 
DOE/PC/91291-T8 
DOE/PC/92118-T2 
DOE/PC/92208-T3 
DOE/PC/91338-T4 
DOE/PC/90365-T1 1 
DOE/PC/91051-T6 
DOE/PC/90184—-T11 
KCP—613-5256 
ANL-93/16 
HW-58943-RD 
HW—41229-RD 
DOE/PC/91047—T4 
DOE/PC/92548-T3 
DOE/PC/90292-T1 1 
DOE/PC/92546-T3 
DOE/PC/92205-T3 
DOE/CE/15974-T5 
DOE/ER/25043-T1 
DOE/EV/10249-T1 
DOE/ER/14040-T1 
UCRL-ID—110499 
UCRL-ID—108335 
UCRL-ID—114105 
UCRL-ID—115050 
UCRL-ID—114838 
DOE/PC/92528-3 
DOE/PC/92545-3 
KCP-613-5258 
IS-T-1602 
DOE/PC/91299-11 
DOE/PC/92108-T2 
DOE/ER/75778-1 
DOE/PC/92179-T1 
DOE/FE/61679-T2 
DOE/FE/61679-T4 
DOE/FE/61679-T5 
DOE/FE/61679-T6 
DOE/FE/61679-T7 
DOE/FE/61679-T9 
DOE/FE/61679-T 14 
PNWD-—2176-HEDR 
DOE/FE/61679-T19 
DOE/FE/61679-T20 


Order No. 


DE93041330 
DE93041333 
DE93041337 
DE93041338 
DE93041339 
DE93500419 
DE93516633 
DE93516635 
DE93516637 
DE93516644 
DE93516645 
DE93516647 
DE93516649 
DE93516651 

DE93516654 
DE93516655 
DE93516658 
DE93516659 
DE93516660 
DE93516661 

DE93516671 

DE93516674 
DE93522969 
DE93524517 
DE93524518 
DE93524519 
DE94000311 

DE94000312 
DE94000313 
DE94000314 
DE94000315 
DE94000320 
DE94000327 
DE94000329 
DE94000333 
DE94000342 
DE94000345 
DE94000351 

DE94000356 
DE94000358 
DE94000363 
DE94000364 
DE94000366 
DE94000369 
DE94000372 
DE94000373 
DE94000377 
DE94000379 
DE94000380 
DE94000381 

DE94000382 
DE94000383 
DE94000385 
DE94000391 

DE94000392 
DE94000394 
DE94000410 
DE94000411 

DE94000421 

DE94000428 
DE94000429 
DE94000435 
DE94000436 
DE94000437 
DES4000440 
DE94000441 

DE94000449 
DE94000450 
DE94000451 
DE94000457 
DE94000459 
DE94000463 


Report No. 


DOE/FE/61679-T23 
DOE/FE/61679-T26 
DOE/ER/25043-T2 
DOE/PC/92206-T1 
HW-60430 
TKK-V-878 
NEI-DK-1231 
NEI-DK-1230 
NEI-DK-1232 
NEI-DK-1249 
NEI-DK-1253 
NEI-DK-1245 
NEI-DK-1244 
NEI-DK-1254 
NEI-DK-1252 
NEI-DK-1247 
AUC-IBT-R-9317 
AUC-IBT-R-9319 
RISOe-R-684(EN) 
NEI-DK-1241 
NEI-DK-1259 
DTH-LET-RE-93-6 
ENEA-RT-INN-92-18 
ETSU-B-1356 
ETSU-B-1273 
ETSU-S-1368 
CONF-881188-2 
CONF-9106443-1 
CONF-9108252-1 
CONF-9009543-1 
CONF-8712182-1 
CONF-8902223-1 
CONF-9310177-1 
CONF-930438-29 
CONF-9308122-7 
DOE/FE/61679-T30 
SAND-92-1986 
UCRL-ID-114148 
UCRL-ID-113832 
PPPL-TH-93-1 
DOE/CE/40740-3 
DOE/ER/14146-2 
MLM-3787 
UCRL-JC—1 14166 
CONF-9308107-3 
CONF-9310178~1 
CONF-9306134-2 
CONF-9307113-3 
CONF-930711-12 
CONF-930711-3 
KCP-613-5214 
KCP-613-5155 
UCRL-JC—112177-Rev.1 
UCRL-JC~1 13905-Rev.1 
UCRL-JC—1 12452 
UCRL-JC-114126 
DOE/ER-0592(08/93) 
CONF-9305181- 
HW-51002 
DOE/MC/26288-3453 
DOE/MC/26366-3454 


NREL/CP-—200-5768-Vol.2 
NREL/CP-200-5768-Vol.3 


USGS-OFR-91-125 
BNL-49342 
ANL/APS/IN/VIB-93/4 
SAND-93-8243 
DOE/MC/26042-3449 
DOE/CE/15533-T6 
DOE/MC/24257-3431 
DOE/MC/25140-3433 
ANL/PHY/CP-—80774 
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DE94000509 


Order No. 


DE94000509 
DE94000518 
DE94000536 
DE94000538 
DE94000539 
DE94000552 
DE94000563 
DE94000573 
DE94000575 
DE94000577 
DE94000578 
DE94000581 

DE94000583 
DE94000588 
DE94000589 
DE94000594 
DE94000595 
DE94000596 
DE94000598 
DE94000600 
DE94000602 
DE94000603 
DE94000604 
DE94000620 
DE94000622 
DE94000626 
DE94000651 

DE94000710 
DE94000714 
DE94000715 
DE94000721 

DE94000726 
DE94000728 
DE94000735 
DE94000740 
DE94000741 

DE94000748 
DE94000754 
DE94000768 
DE94000779 
DE94000782 
DE94000784 
DE94000787 
DE94000789 
DE94000803 
DE94000820 
DE94000824 
DE94000836 
DE94000879 
DE94000880 
DE94000881 

DE94000883 
DE94000909 
DE94000946 
DE94000956 
DE94000968 
DE94000990 
DE94001009 
DE94001011 

DE94001014 
DE94001015 
DE94001016 
DE94001025 
DE94001033 
DE94001073 
DE94001074 
DE94001075 
DE94001076 
DE94001091 
DE94001116 
DE94001170 
DE94001171 


Report No. 


BNL-—49385 
RFP—4768 
DOE/ER/53240-5 
DOE/ER/40546-2 
DOE/ER-0596T 
DOE/EM-0104 
LA-12587-MS 
FNAL-TM—1852 
FNAL/C—93/172-E 
FNAL/C—93/228 
FNAL/C—93/263-E 
FNAL/C—93/204-E 
DOE/MWIP-8-Vol.2 
FNAL-TM—1855 
FNAL-TM—1857 
FNAL/C—93/230 
FNAL/C—93/238 
FNAL/C—93/239 
FNAL/C—93/275-E 
POEF/ER-4542 
SR/H-619 
SR/H-620 
SR/H-621 
FNAL/C—93/274-E 
FNAL-TM—1854 
PNL-8810 
LA-12620-PR 
DOE/ER/13708-1 
WINCO-1139 
WINCO-1135 
WINCO-1129 
LBL-34462 
LBL-34450 
DOE/EIA-0109(93/09) 
DOE/ER/25145—1 
DOE/ER/45477-1 
DOE/ER/61493-1 
ORNL/FTR-4758 
LA-UR-93-3375 
DOE/ER/53218-23 
DOE/ER/13373-T2 
DOE/ET/15601-44 
DOE/CE/23810-17 
DOE/RL—92-70-Vol.2 
LA-UR-93-3229 
LA-UR-93-3405 
LA-UR-93-3431 
DOE/OR/00033—-T542 
DOE/ET/10815—205 
DOE/ET/10815—209 
DOE/ER/13615—7 
DOE/ER/75789-1 
DOE/ET/15601—T60 
DOE/BP/60629-7 
UCRL-ID—114808 
DOE/ER/40417-14 
IR-CR-93085 
LA-—12646-C 
ORNL/TM-12363 
ORNL-6756 
ORNL-6752 
ORNL/TM-—12216 
SR/H-636 
ES/ER/TM-89 
SSCL-642 
SSCL-639 
SSCL-637 
SSCL-634 
ORNL/FMP-93/1 
ORNL/CON-358 
WSRC-TR-93-100-1 
WHC-EP-0527-2 


882 ERA Vol. 18, No. 12 


Order No. 


DE94001185 
DE94001229 
DE94001356 
DE94001370 
DE94001395 
DE94001400 
DE94001427 
DE94001435 
DE94001449 
DE94001464 
DE94600001 
DE94600003 
DE94600071 
DE94600073 
DE94600148 


DE94600149 
DE94600158 
DE94600312 
DE94600342 
DE94600361 
DE94600548 
DE94600549 
DE94600562 
DE94600563 
DE94600652 
DE94600657 
DE94600688 
DE94600760 
DE94600797 
DE94600821 
DE94600827 
DE94600837 
DE94600844 
DE94600856 
DE94600857 
DE94600882 
DE94601000 
DE94601015 
DE94601017 
DE94601021 
DE94601178 
DE94601179 
DE94601187 
DE94601188 
DE94601190 
DE94601193 
DE94601194 
DE94601200 
DE94601201 
DE94601204 
DE94601214 
DE94601215 
DE94601216 
DE94601217 
DE94601218 
DE94601219 
DE94601220 
DE94601221 
DE94601229 
DE94601230 
DE94601231 
DE94601232 
DE94601233 
DE94601234 
DE94601237 
DE94601238 
DE94601239 
DE94601242 
DE94601243 
DE94601244 
DE94601245 


Report No. 


LLNL—94001 185 
WSRC-TR-93-369 
SAND-93-8013 
DOE/CE/23810-21 
WSRC-TR-93-195 
WSRC-TR-93-388 
ANL/APS/IN/VIB-93/2 
ANL/EAIS/CP—79677 
UCID—20622-93-1 
ANL/APS/IN/VIB-—93/5 
INIS-RU-347 
INIS-mf—13693 
INIS-RU-353 
INIS-RU-352 


LUNFD6-NFRA~—1028-1-57- 


1993 
AECS-A/FRSR-70 
LUNBDS-NBKE-93-1003 
ENRESA-—02/93 
INIS-mf-13691 
LITH-MAT-R-—93-08 
INIS-mf-—13633 
UM-P-92/73 
BARC—1992/E/044 
IC—93/205 
BARC—1993/P/001 
INIS-mf-—13702 
IAEA-TECDOC-711 
UM-P-93/25 
LIYaF—-1750 
UM-P-92/74 
DOE-HMIP-RR-92.100 
IAEA-R-5561-F 
INIS-mf—13569 
INIS-mf—13674 
INIS-mf-13675 
IC—93/225 
INIS-mf-13701 
INIS-mf—13695 
INIS-mf-13694 
INIS-mf—13592 
CEA-CONF—11370 
INIS-mf—13623 
INIS-mf—13624 
IAEA-TECDOC~717 
INIS-mf—13619 
IFVE-OEF—-92-142 
IFVE-OUNK-92-30 
NIIEFA-P-B—0872 
IFVE-OLU-92-28 
IFVE-OP-—91-30 
INIS-mf—13585 
INIS-mf-13587 
INIS-mf—13591 
INIS-mf-13593 
INIS-mf-13594 
INIS-mf—13595 
INIS-mf—13598 
INIS-mf—13625 
INIS-mf—13574 
INIS-mf-13575 
INIS-mf-13577 
INIS-mf-13578 
INIS-mf-13571 
INIS-mf-13580 
IAEA-TECDOC-—706 
IAEA-TECDOC-709 
INIS-mf-13590 
CEA-CONF-11387 
CEA-CONF—11390 
IAEA-TECDOC-712 
INIS-mf-13570 


Order No. 


DE94601246 
DE94601247 
DE94601248 
DE94601249 
DE94601250 
DE94601251 
DE94601252 
DE94601253 
DE94601254 
DE94601255 
DE94601287 
DE94601289 
DE94601299 
DE94601309 
DE94601325 
DE94601328 
DE94601329 
DE94601330 
DES94601332 
DE94601452 
DE94601453 
DE94601454 
DE94601480 
DES4601481 
DE94601489 
DE94601490 
DE94601491 
DE94601492 
DE94601493 
DE94601504 
DE94601505 
DE94601506 
DE94601507 
DE94601508 
DE94601509 
DE94601510 
DE94601535 
DE94601536 
DE94601537 
DE94601538 
DE94601539 
DE94601540 
DE94601541 
DE94601542 
DE94601543 
DE94601544 
DE94601551 
DE94601552 
DE94601553 
DE94601554 
DE94601555 
DE94601556 
DE94601557 
DE94601558 
DE94601559 
DE94601560 
DE94601561 
DE94601562 
DE94601563 
DE94601564 
DE94601565 
DE94601566 
DE94601605 
DE94601606 
DE94601607 
DE94601608 
DE94601615 
DE94601620 
DE94601623 
DE94601624 
DE94601642 
DE94601653 


Report No. 


INIS-mf—13572 
INIS-mf-13573 
INIS-mf-13579 
INIS-mf-13581 
INIS-mf—13582 
INIS-mf—13583 
INIS-mf—13586 
INIS-mf—13588 
INIS-mf—13589 
INIS-mf—13597 
IC—93/218 
BARC—1992/E/048 
BARC—1993/E/004 
BARC—1992/E/046 


DOE-HMIP-RR-92.1 18(pt.2) 


DOE-HMIP-RR-91 .025 
DOE-HMIP-RR-93.005 
DOE-HMIP-RR-93.009 
INIS-mf—13707 
IAEA-TECDOC-714 
INIS-XN—452 
INIS-mf—13697 
INIS-mf—13559 
INIS-mf—13576 
IAEA-TC-PM-001 
IAEA-TC-PM-002 
INIS-mf-13705 
INIS-mf-13706 
INIS-mf-13709 
IC—93/121 
IC—93/150 
IC—93/179 
IC—93/180 
IC—93/190 
IC—93/219 
IC—93/223 
IC—93/143 
IC—93/176 
IC—93/182 
IC—93/199 
IC—93/203 
IC—93/207 
IC—93/208 
IC—93/209 
IC—93/215 
IC—93/232 
IC—93/131 
IC—93/197 
IC—93/236 
IC—93/237 
IC-93/158 
IC—93/170 
IC—93/173 
IC—93/183 
IC—93/185 
IC—93/196 
IC—93/202 
IC—93/206 
IC—93/220 
IHEP-OTF-—91-170 
UM-P-93/05 
UM-P-93/22 
IC—93/186 
UM-P-92/70 
UM-P-93/1 1 
UM-P-—93/16 
UM-P-92/76 
UM-P-92/94 
IC—93/198 
UM-P-93/40 
IC—93/178 
RAL-93-020 





Order No. 


DE94601665 
DE94601669 
DE94601670 
DE94601671 
DE94601704 
DE94601709 
DE94601711 
DE94601724 
DE94601725 
DE94601726 
DE94601728 
DE94601745 
DE94601746 
DE94601747 
DE94601765 
DE94601766 
DE94601779 
DE94601786 
DE94601788 
DE94601789 
DE94601790 
DE94601812 
DE94601813 
DE94601814 
DE94601815 
DE94601816 
DE94601817 
DE94601818 
DE94601819 
DE94601820 
DE94601838 
DE94601853 
DE94601874 
DE94601875 
DE94601876 
DE94601883 
DE94601884 
DE94601912 
DE94601913 
DE94601943 
DE94601971 
DE94601972 
DE94601973 
DE94601974 
DE94601975 
DE94601976 
DE94601977 
DE94601978 
DE94601985 
DE94601989 
DE94601992 
DE94601993 
DE94602005 
DE94602006 
DE94602007 
DE94602008 
DE94602011 
DE94602014 
DE94602017 
DE94602020 
DE94602021 
DE94602022 
DE94602029 
DE94602030 
DE94602031 
DE94602032 
DE94602036 
DE94602037 
DE94602038 
DE94602039 
DE94602043 
DE94602044 


Report No. 


RAL—93-01 1 
IC—93/192 
IHEP-OTF—-91-85 
UM-P-93/18 
UM-P-92/75 
LPNHE-92-11 
IC—93/151 
ANU-P-1111 
ANU-P-1112 
ANU-P-1119 
UM-P-93/27(Rev.) 
UM-P-93/08 
UM-P-93/09 
UM-P-93/15 
BARC-—1993/P/002 
UM-P-93/17 
FEI-2169 
IC—93/193 
IC—93/191 
UM-P-93/34 
UM-P-93/37 
ESM-50 

ESM-52 

ESM-53 

ESM-54 

ESM-55 
INIS-mf-4754(no.42-45) 
INIS-mf—4754(no.46) 
UM-P—92/103 
UM-P-92/104 
IC—93/224 
UM-P-93/02 
IC—93/189 
IC—93/213 
UM-P-93/19 
UM-P-—93/10 
UM-P—93/23 
UM-P-92/72 
UM-P-93/26 
IC—93/177 
INIS-mf-13608 
INIS-mf-13612 
INIS-mf-13614 
INIS-mf-13616 
INIS-mf—13617 
INIS-mf-13620 
INIS-mf—13629 
INIS-mf-13692 
INIS-mf-13611 
KAERC—506/30 
IC—93/152 
INIS-mf-13618 
CEA-R-5637 
IPNO-T—92-04 
CEA-CONF—1 1367 
INIS-mf-13610 
CEA-CONF-1 1369 
INIS-mf—13696 
FRCEA-TH-380 
CEA-CONF—-11402 
CEA-CONF—1 1403 
INIS-mf—13703 
CEA-CONF-11401 
CEA-R-5631 
INIS-mf-13634 
NSS-R-273 
FRNC-TH-3729 
CEA-CONF—11379 
CEA-CONF-11381 
FRCEA-TH-381 
CEA-R-5633 
KAERC—208/91 


Order No. 


DE94602045 
DE94602046 
DE94602047 
DE94602048 
DE94602049 
DE94602050 
DE94602051 
DE94602052 
DE94602053 
DE94602064 
DE94602067 
DE94602083 
DE94602089 
DE94602092 
DE94602093 
DE94602096 
DE94602105 
DE94602112 
DE94602114 
DE94602115 
DE94602118 
DE94602119 
DE94602196 
DE94602197 
DE94602198 
DE94602199 
DE94602200 
DE94602201 
DE94602209 
DE94602210 
DE94602227 
DE94602229 
DE94602230 
DE94602265 
DE94602276 
DE94602311 
DE94602314 
DE94602315 
DE94602316 
DE94602317 
DE94602318 
DE94602344 
DE94602345 
DE94602346 
DE94602348 
DE94602349 
DE94602352 
DE94602353 
DE94602354 
DE94602355 
DE94602370 
DE94602374 
DE94602379 
DE94602380 
DE94602386 
DE94602399 
DE94602419 
DE94602490 
DE94602492 
DE94602493 
DE94602494 
DE94602495 
DE94602496 
DE94602497 
DE94602498 
DE94602499 
DE94602500 
DE94602501 
DE94602502 
DE94602503 
DE94602504 
DE94602505 


Report No. 


AEA-D and R-0032 
CEA-DES-105 
DOE-HMIP-RR-92.099(App.) 
DOE-HMIP-RR-93.014 
KAERC—904/90 
KAERC-905/90 
NSS-R-264 
SCPRI-RM-02-1993 
SCPRI-RM-03-1993 
DOE-RAS-93.002 
INIS-mf-13604 
INIS-mf-13609 
INIS-mf-13630 
FRNC-TH-3727 
SIS-A-1993:2 
CEA-R-5629 
INIS-mf-13622 
INIS-GB-500 
FRNC-TH-3728 
NPL-RSA(EXT)-35 
AMI-40 

IMM-2-93 
CEA-CONF-11383 
CEA-CONF—11384 
CEA-CONF—11385 
CEA-CONF-11391 
CEA-CONF—11392 
CEA-CONF-11393 
INIS-mf-13606 
INIS-mf-13621 
KAERC-206/90 
LAL-RT-92-20 
JINR-5-56-92 
CEA-DAPNIA-SPP-92-23 
CEA-N-2710 
CEA-CONF-11389 
CEA-CONF-11388 
CEA-CONF—11395 
CEA-CONF—11396 
CEA-CONF-11398 
IAEA-TECDOC-710 
INIS-mf-13627 
CEA-CONF—11394 
CEA-CONF-11399 
INIS-mf-13607 
INIS-mf-13613 
MAFF-AEPAM-9 
CEA-DAPNIA-SPP-92-29 
JINR-2-53-92 
JINR—4-55-92 
CEA-CONF-11386 
CEA-CONF-11382 
CEA-CONF-11366 
CEA-R-5626 
DOE-HMIP-RR-93.011 
INIS-mf-13699 
IFP—40521 
INIS-XN—463 
INIS-XN—449 
INIS-XN—451 
INIS-XN-453 
INIS-mf-13698 
INIS-XN—450 
INIS-XN—456 
INIS-XN—460 
INIS-XN—462 
INIS-XN—447 
INIS-XN-458 
INIS-mf-13631 
INIS-XN-448 
INIS-XN—446 
INIS-XN-454 


Order No. 


DE94602506 
DE94602507 
DE94602508 
DE94602509 
DE94602510 
DE94602511 
DE94602513 
DE94602514 
DE94602515 
DE94602516 
DE94602519 
DE94602520 
DE94602535 
DE94602538 
DE94602539 
DE94602554 
DE94602557 
DE94602558 
DE946025539 
DE94602560 
DE94602564 
DE94602575 
DE94602576 
DE94602589 
DE94602599 
DE94602600 
DE94602601 
DE94602620 
DE94602622 
DE94602633 
DE94602634 
DE94602635 
DE94602636 
DE94602637 
DE94602651 
DE94602652 
DE94602661 
DE94602663 
DE94602666 
DE94602668 
DE94602677 
DE94602684 
DE94602685 
DE94602686 
DE94602688 
DE94602689 
DE94602690 
DE94602714 
DE94602715 
DE94602717 
DE94602724 
DE94602725 
DE94602731 
DE94602732 
DE94602737 
DE94602753 
DE94602754 
DE94602755 
DE94602758 
DE94602762 
DE94602861 
DE94602863 
DE94602864 
DE94602865 
DE94602866 
DE94602872 
DE94602880 
DE94602881 
DE94602924 
DE94602925 
DE94602926 
DE94602927 


DE94602927 


Report No. 


INIS-XN—455 
INIS-XN—457 
INIS-XN—459 
INIS-XN—461 
INIS-mf—13628 
INIS-mf-13626 
CEA-R-5617 
GANIL-T-—93-01 
LAL-RT-92-18 
PCCF-RI-92-14 
IC—93/194 
IC—93/195 
FRCEA-TH-382 
IC—93/153 
IC—93/175 
RAL—93-025 
IC—93/144 
IC—93/156 
IC—93/159 
IC—93/161 
CEA-CONF—11400 
BUP-—1992-02 
IC—93/174 
RAL-—93-022 
IPNO-DRE-92-30 
IC—93/145 
CEA-DAPNIA-SPP-92-19 
JINR-3-54-92 
LAL-93-01 
CEA-DAPNIA-SPP-92-30 
RAL-93-014 
IPNO-DRE-92-21 
LAPP-T-—92-02 
LPNHE-93-01 
LAPP-A-417-93 
RAL-93-015 
RAL—S3-001 
GANIL-P-—93-06 
IPNO-DRE-92-16 
JINR-1-52-92 
GANIL-P—93-05 
PCCF-RI-92-09 
PCCF-RI-92-08 
'PNO-DRE-92-26 
CRN-92-35 
GANIL-P—93-04 
YITP/K-1009 
KAERC-—207/91 
RAL-—93-028 
IC—93/154 
LRP-478/93 
LRP-476/93 
CEA-CONF—11365 
IC—93/162 
INIS-mf-13615 
CEA-R-5638 
CEA-R-5639 
IPNO-DRE-92-29 
CEA-CONF—11404 
INIS-AR-—031 
IAEA/AL—031 
INIS-AR—037 
INIS-BR-3154 
INIS-BR-3155 
INIS-BR-3157 
INIS-BR-3156 
INIS-AR—036 
INIS-AR-—038 
INIS-BR-—3150 
INIS-BR-315% 
INIS-BR-3152 
INIS-BR-3161 
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DE94602928 


Order No. 


DE94602928 
DE94602944 
DE94602945 
DE94602946 
DE94602947 
DE94602948 
DE94602968 
DE94602979 
DE94602980 
DE94602981 

DE94602982 
DE94603001 

DE94603006 
DES4603009 
DE94603010 
DE94603017 
DE94603039 
DE94603040 
DE94603056 
DE94603058 
DE94603059 
DE94603147 

DE94603171 

DE94603189 
DE94603190 

DE94603191 

DE94603192 

DE94603215 

DE94603222 

DE94603227 
DE94603244 

DE94603299 
DE94603304 

DE94603382 

DE94603384 

DE94603387 
DE94603388 
DE94603389 
DE94603398 
DE94603399 
DE94603402 
DE94603437 
DE94603442 
DE94603458 
DE94603459 
DE94603460 
DE94603461 

DE94603462 
DE94603463 
DE94603464 
DE94603465 
DE94603466 
DE94603467 
DE94603468 
DE94603469 
DE94603470 
DE94603471 

DE94603485 
DE94603491 

DE94603550 
DE94603557 
DE94603560 
DE94603568 
DE94603646 
DE94603647 
DE94603649 
DE94603650 
DE94603653 
DE94603654 
DE94603655 
DE94603656 
DE94603657 


Report No. 


INIS-BR-3162 
CEA-CONF-11418 
CEA-CONF—-11420 
CEA-CONF—11421 
CEA-CONF-11455 
INIS-AR-033 
CEA-CONF-11453 
INIS-AR-—030 
INIS-AR-034 
INIS-AR-039 
INIS-AR—042 
INIS-AR-035 
INIS-AR-041 
IC—93/246 
CEA-CONF-11521 
CEA-CONF—11515 
CEA-CONF—11516 
CEA-CONF—11524 
CEA-CONF—-11510 
CEA-CONF-11513 
CEA-CONF—11517 
INIS-BR-3160 
INIS-AR—040 
INIS-BR-3159 
INIS-BR-3164 
INIS-mf-13708 
INIS-BR-3163 
CEA-CONF-11511 
CEA-CONF—11509 
CEA-CONF—11508 
CEA-CONF-—11520 
INIS-mf-13704 
GESAMP-44 
FRCEA-TH-383 
INIS-AR-028 
IAEA-PRSM-7 
IAEA-PRSM-8 
CEA-R-5636 
EDF—93-NB-00049 
EDF—93-NB-00050 
CEA-CONF—11507 
EDF—93-NB-00048 
INIS-mf—13596 
CEA-CONF—11498 
CEA-CONF-11500 
EDF—93-NB-00025 
EDF—93-NB-00026 
EDF—93-NB-00029 
EDF-93-NB-00030 
EDF—93-NB-00040 
EDF—93-NB-00042 
EDF—93-NB-00043 
EDF—93-NB-00051 
EDF—93-NB-00052 
EDF—-93-NB-00053 
EDF—93-NB-00055 
EDF—93-NB-00061 
EDF—-93-NB-00039 
CEA-CONF—11506 
CEA-CONF-11419 
AEA-D and R-0026 
NSS-R-212 


IAEA-623-11-AG-689.5 


CNEA-F—1/93 
CNEA-NT-10/91 
INIS-AR-032 
INIS-XN—464 
IC—93/157 
IC—93/212 
IC—93/245 
\C—93/247 
IC—93/251 
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Order No. 


DE94603663 
DE94603664 
DE94603665 
DE94603666 
DE94603667 
DE94603668 
DE94603669 
DE94603670 
DE94603671 

DE94603672 
DE94603673 
DE94603674 
DE94603677 
DE94603716 
DE94603717 
DE94603837 
DE94603850 
DE94603870 
DE94603871 

DE94603874 
DE94603898 
DE94603989 
DE94603990 
DE94603996 
DE94604013 
DE94604015 
DE94604016 
DE94700001 

DE94701076 
DE94701077 
DE94701078 
DE94701080 
DE94701085 
DE94701089 
DE94701095 
DE94701096 
DE94701097 
DE94701104 
DE94701105 
DE94701106 
DE94701107 
DE94701113 

DE94701114 
DE94701115 
DE94701162 
DE94701163 
DE94701164 
DE94701165 
DE94701172 
DE94701173 
DE94701174 
DE94701175 
DE94701176 
DE94701186 
DE94701187 
DE94701188 
DE94701189 
DE94701190 
DE94701191 

DE94701192 
DE94701193 
DE94701194 
DE94701195 
DE94701196 
DE94701197 
DE94701198 
DE94701199 
DE94701200 
DE94701201 
DE94701202 
DE94701203 
DE94701204 


Report No. 


IC—93/204 
IC—93/210 
IC—93/222 
IC—93/228 
IC—93/230 
IC—93/240 
IC—93/241 
IC—93/244 
IC—93/248 
IC—93/249 
IC—93/250 
IC—-93/99 
IC—93/227 
IC—93/167 
IC—S3/187 
IC—93/238 
IC—93/243 
CEA-CONF-11377 
CNRS-R-93-5 
INIS-BR-3158 
IC—93/226 
INIS-BR-3149 


LUFTD2-TFFF—0037-1-145 


IC—93/239 
IC—93/129 
IC—93/229 
IC—93/235 
CEA-CONF—11523 
RERF-TR-16-91 
RERF-TR-11-91 
RERF-TR-€-91 
JAERI-M--92-195 
JAERI-M-—92-213 
JAERI-M-—93-003 
JAERI-M-—93-022 
JAERI-M-93-01 1 
JAERI-M-93-028 
JAERI-M-93-043 
JAERI-M—93-069 
INS-T-517 
INS-J—175 
JAERI-M-93-059 
JAERI-M-93-071 
JAERI-M-93-092 
KURRI-TR-369 
JAERI-M-93-093 
NIFS-PROC-12 
KEK-PROC—92-19 
KURRI-TR-370 
INIS-JP—012 
JAERI-M-93-108 
JAERI-M-93-105 
PSC-—28 
JAERI-M-93-120 
JAERI-M-93-063 
JAERI-M-93-099 
JAERI-M-—93-113 
JAERI-M-93-110 
JAERI-M-93-116 
JAERI-M-93-107 
JAERI-M-93-114 
JAERI-M—93-098 
JAERI-M-93-101 
JAERI-M-93-112 
JAERI-M-93-102 
JAERI-M-93-109 
JAERI-M-93-036 
JAERI-M-—93-067 
JAERI-M-—93-074 
JAERI-M-93-095 
JAERI-M-—93-060 
JAERI-M-93-065 


Order No. 


DE94701205 
DE94701206 
DE94701207 
DE94701208 
DE94701209 
DE94701210 
DE94701211 

DE94701224 
DE94701225 
DE94701226 
DE94701227 
DE94701314 
DE94701315 
DE94701316 
DE94701317 
DE94701894 
DES4701895 
DE94701896 
DE94701897 
DE94702002 
DE94702003 
DE94702008 
DE94702010 
DE94702011 

DE94702012 
DE94702013 
DE94702014 
DE94702015 
DE94702016 
DE94702017 
DE94702020 
DE94702022 
DE94702023 
DE94702024 
DE94702025 
DE94702026 
DE94702027 
DE94702028 
DE94702029 
DE94702033 
DE94702145 
DE94702146 
DE94702147 
DE94702148 
DE94702149 
DE94702156 
DE94702160 
DE94702161 

DE94702162 
DE94702163 
DE94702164 
DE94702165 
DE94702166 
DE94702167 
DE94702168 
DE94702169 
DE94702170 
DE94702183 
DE94702184 
DE94702185 
DE94702186 
DE94702187 
DE94702188 
DE94702189 
DE94702190 
DE94702191 
DE94702192 
DE94702193 
DE94702194 
DE94702195 
DE94702196 
DE94702197 


Report No. 


JAERI-M-93-066 
JAERI-M-93-070 
JAERI-M-93-072 
JAERI-M—93-075 
JAERI-M-93-079 
JAERI-M-—93-090 
JAERI-M-93-091 
JAERI-M-—93-119 
JAERI-M-—93-128 
JAERI-M-93-142 
JAERI-M-93-147 
RCNP-P—124 
KURRI-TR-372 
KURRI-TR-371 
KEK-PROC—92-20 
ETSU-B-1355 


ETSU-S/D2-00134/REP 
ETSU-W-13/00190/REP 
ETSU-W-—13/00284/REP 


ETSU-WV-1683 
ETSU-TID-4097 
NEI-DK-1274 
NEI-DK-1279 
NEI-DK-—1273 
NEI-DK-1278 
NEI-DK-1277 
NEI-DK—1280 
NEI-DK-—1276 
NEI-DK—1275 
EEV—93-02 
NEI-DK-—1283 
NEI-DK-—1302 
NEI-DK-1294 
NEI-DK-1301 
NEI-DK-—1293 
NEI-DK-1295 
NEI-DK-1292 
NEI-DK-—1300 
NEI-DK-—1299 
NEI-DK-1291 
NEI-NO-362 
NEI-NO-363 
NEI-NO-364 
NEI-NO-365 
NEI-NO-366 
NILU-OR-46/92 
SEI-EED-13 
SEI-EED-14 
SEI-EED—16 
SEI-EED-17 
SEI-EED-18 
SEI-EED-19 
NEI-SE-121 
NEI-SE-—122 
NEI-SE-123 
NEI-SE-124 
SEI-EED-15 
BFR-D—1-92 
BFR-D—12-92 
BFR-D—13-92 
BFR-R-28-92 
BFR-R-40-92 
BFR-R-33-92 
BFR-D—1-93 
BFR-D-2-93 
IVL-B—1099 
IVL-B—1103 
IVL-B-1108 
IVL-B—1109 
IVL-B—1110 
IVL-B-1111 
SNV-4100 





TI94603558 


——— 


Report No. 


Order No. 


DE94702198 
DE94702199 
DE94702200 
DE94702201 

DE94702202 
DE94702203 
DE94702204 
DE94702205 
DE94702206 
DE94702207 
DE94702208 
DE94702209 
DE94702210 
DE94702211 

DE94702213 
DE94702214 
DE94702215 
DE94702288 
DE94702289 
DE94702290 
DE94702291 

DES94702292 
DE94703941 

DE94704007 
DE94704008 
DE94704009 
DE94704010 
DE94704011 

DE94704012 
DE94704013 
DE94704014 
DE94704031 

DE94704032 
DE94704033 
DE94704034 
DE94704035 
DE94704036 
DE94704037 
DE94704038 
DE94704039 
DE94704040 
DE94704041 

DE94704042 
DE94704043 
DE94704044 
DE94704045 
DE94704046 
DE94707348 
DE94707386 
DE94707387 
DE94707408 
DE94707411 

DE94707416 
DE94707417 
DE94707420 
DE94707421 

DE94707429 
DE94707437 
DE94707440 
DE94707491 
DE94707492 
DE94707493 
DE94707494 


SGC—006 

SVF—465 

SVF—466 

SVF—467 
KTH-KT-FR—92-6 
LUTEDX-TEIE-1005-1-144 
LUTMDN-TMMV-5005-1-138 
TFB-92-29 

IVA-M-276 

IVA-M-278 

IVA-M-279 
NUTEK-R-93-5 
NUTEK-AVF—-93-2 
SLU-MIKRO-R-54 
SNV-4143 

SNV—4144 

NEI-SE-125 
ECN-RX-93-070 
ECN-RX-93-089 
ECN-RX-93-092 
ECN-RX-93-098 
ECN-R-93-014 
ETSU-B-1294 
ETSU-WN-6065-P1 
ETSU-S—1219-P5 
ETSU-WN-6065-P2 
ETSU-S—01/00180/REP 
ETSU-B-1319 
ETSU-B—1255 
ETSU-W-44/00261 
ETDE-GB-—509 
ETSU-S-—0A/00098/02/REP 
ETSU-B-RI-00341/REP 
ETSU-WN-6050 
ETSU-W-—13/00354/038/REP 
ETSU-S—1274 
ETSU-B—1296-P6 
ETSU-B—1296-P5 
ETSU-B—1296-P4A 
ETSU-B—1296-P3 
ETSU-B-1296-P4B 
ETSU-B—1296-P2 
ETSU-B—1296-P1 
ETSU-S—1218-P6 
ETSU-TID-4113 
ETSU-S—1219-P6 
ETSU-T—03/00140/REP 
CONF-9306261— 
CRIE-Y—92004 
CRIE-Y—92010 
ETDE/JP-mf-94707408 
ETDE/JP-mf-94707411 
ETDE/JP-mf—94707416 
ETDE/JP-mf-94707417 
ETDE/JP-mf-94707420 
ETDE/JP-mf-94707421 
IEE-SR-242 
ETDE/JP-mf-94707437 
ETDE/JP-mf—94707440 
NEDO-C—9203 
NEDO-P-9201 
NEDO-P-9202 
NEDO-P-9204 


Order No. 


DE94707495 
DE94707496 
DE94707497 
DE94707650 
DE94707651 
DE94707670 
DE94707671 
DE94707686 
DE94707687 
DE94707688 
DE94707689 
DE94707690 
DE94707691 
DE94707692 
DE94707693 
DE94707733 
DE94707734 
DE94709573 
DE94709574 
DE94709576 
DE94709577 
DE94709578 
DE94709579 
DE94709580 
DE94709581 
DE94709582 
DE94709587 
DE94709588 
DE94709591 
DE94709592 
DE94709593 
DE94709594 
DE94709596 
DE94709597 
DE94709599 
DE94709600 
DE94709603 
DE94709605 
DE94709606 
DE94709607 
DE94709608 
DE94709609 
DE94709612 
DE94709613 
DE94709614 
DE94709615 
DE94709618 
DE94709619 
DE94709620 
DE94709621 
DE94709622 
DE94709623 
DE94709624 
DE94709726 
DE94709727 
DE94709729 
DE94709730 
DE94709731 
DE94709732 
DE94709744 
DE94709751 
DE94709752 
DE94709755 


Report No. 


NEDO-P-9227 
NEDO-P-9230 
JAERI-M-93-058 
RERF-TR-17-91 
RERF-TR-2-91 
JAERI-M-93-057 
JAERI-M-93-073 
JAERI-M-93-117 
JAERI-M-93-126 
JAERI-M-93-131 
JAERI-M-93-146 
INS-974 

INS-977 
INS-J-176 
NIRS-M-93 
INIS-JP-011 
INIS-JP-010 
DTH-LV-92-5 
NEI-DK-1286 
NEI-DK-1285 
NEI-DK-1284 
DTH-LV-MEDD-252 
DTH-LV-92-1 
NEI-DK-1298 
DEFU-TR-304 
NEI-DK-1303 
DTH-LV-247 
DTH-LV-MEDD-253 
NEI-DK-1307 
NEI-DK-1308 
EEV-93-03 
DTH-LET-RE-93-5 
NEI-DK-1304 
RISOe-R—-655(EN) 
DEFU-TR-305 
NEI-DK-1316 
NEI-DK-1315 
NEI-DK-1334 
NEI-DK-1343 
NEI-DK-1333 
NEI-DK-1331 
NEI-DK-1317 
DTH-LV-MEDD-237 
DTH-IMSOR-TR-1992-10 
DTH-IMSOR-TR-1992-11 
DTH-IMSOR-TR-1992-18 
NEI-DK-1332 
NEI-DK-1319 
NEI-DK-1318 
NEI-DK-1326 
NEI-DK-1327 
NEI-DK-1325 
NEI-DK-1324 
NILU-OR-85/92 
NILU-OR-93/92 
NILU-OR-47/92 
NILU-OR-82/92 
NILU-OR-52/92 
NILU-OR-53/92 
IFE/KR/F-93/124 
NILU-OR-96/92 
NILU-OR-54/92 
NILU-OR-28/92 


Order No. 


DE94709756 
DE94709757 
DE94709758 
DE94709759 
DE94709760 
T1I93019362 
T193040295 
T193040304 


T193040402 
T19304041 1 
T193040426 
T193040428 
T193040459 
T193040530 
T193040531 
T193040532 
T193040553 
T193040554 
TI93040608 
TI93040610 
T19304061 1 
T193040634 
7193040734 
T193040736 
T193040743 
T193040806 
TI93040857 
T1I93040904 
T193040932 
7193041172 
T193041291 
7193041292 
T193041293 
TI94000409 
T194000439 
T194000514 
T194000586 
T194000623 
T194602028 
T194602061 
T194602381 
7194602387 
7194602388 
T194602389 
T194602390 
7194602729 
T194602730 
T194602879 
T19460301 1 
T194603018 
T194603019 
TI94603020 
T194603021 
T194603041 
T194603245 
T194603403 
T194603441 
T194603456 
T194603539 
T194603558 


Report No. 


NEI-NO-367 

IFE/KR/E—92/008 

NEI-NO-368 

NEI-NO-369 

NEI-NO-370 

NUREG/CR-6015 

NUREG/CR-6026 

NUREG-—0386-Digest-6- 
Rev.7 

NUREG-0750-Vol.37-No.6 

NUREG/CR-5927-Vol.1 

NYSERDA-93-9 

NUREG/CR-5782 

OCDO-93040459 

NUREG—1272-Vol.7-No.1 

NUREG—1476 

NUREG/CR-6073 

GAO/NSIAD—93-113 

GAO/NSIAD—91 -284 

NUREG-—0304-Vol.18-No.2 

NUREG-0837-Vol.13-No.2 

NUREG/CR-6078 

NUREG-—1214-Rev.12 

NUREG/CR-6081 

NUREG—1423-Vol.4 

NUREG-0540-Vol.15-No.7 

DOE/IG—0330 

NUREG-0540-Vol.15-No.6 

NUREG-0040-Vol.17-No.2 

DOE/RW-0422 

NUREG-1479 

NUREG/CR-5942 

NUREG/CR-5754 

NUREG/CR-6048 

DOE/RW-0423 

NUREG-0940-Vol.12-No.2 

NUREG-0750-Vol.38-No.1 

NUREG/CR-6056 

NUREG/CR-5944 

EUR-14220 

EUR-14816 

EUR-14640 

EUR-14201/1 

EUR-14201/2 

EUR-14373 

EUR-14627 

EUR-13492 

EUR-13493(v.1,2) 

EUR-14844 

EUR-14440 

EUR-14585 

EUR-14591 

EUR-14642 

EUR-—14696 

EUR-14686 

EUR-14192 

EUR-14770 

EUR-14635 

EUR-14566 

EUR-—14540 

EUR-14692 
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